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Modeling of Stochastic Process of Implementation of Various Combinations
of Dangerous Meteorological Phenomena in the Mountains of the Caucasus

Mariam ELIZBARASHVILIY, Elizbar ELIZBARASHVILI?

Faculty of Exact and Natural Sciences, lvane Javakhishvili Thilisi State University 1,
I. Chavchavadze Ave., Thilisi Georgia
ZInstitute of Hydrometeorology, Georgian Technical University, 150 a, D. Agmashenebeli Ave.,
Thilisi, Georgia

Abstract: The mountainous regions of Caucasus are characterized by the exceptional variety of dangerous
meteorological phenomena that often cause significant material damage and human losses. These dangerous
meteorological phenomena often occur simultaneously and exacerbate the situation. For example, increased wind
during heavy rains, fog during snowstorms, hurricanes with hail, etc. To reduce the negative effects of such
phenomena, it is necessary to know their probabilistic characteristics in given area. These meteorological
phenomena are independent of each other, therefore the physical process of their occurrence has stochastic nature
and it can be investigated as a random process based on the well-known probability theorems of multiplication and
addition. Using these theorems, the stochastic process of realizing various combinations of dangerous
meteorological phenomena in the Caucasus Mountains is modeled. For the Caucasus Mountains, the most likely is
the implementation of snowstorm, hurricane wind or hail in combination with dangerous fog. The occurrence
probabilities of one of the complex events, probability of the joint implementation of complex of both events and the
periods of risk recurrence are identified.

Key words: Meteorological Phenomena, Mountains of the Caucasus.

1. Introduction

The Central Caucasus is the highest part of the Greater Caucasus between the peaks of Elbrus
(in the west) and Kazbegi (in the east). It extends along the Main Caucasus Range between the Azau
and Chiper-Azau passes to the Jvari Pass at a distance of about 200 km. The highest peak of the
Central Caucasus, like the entire Caucasus, is Elbrus (5642 m).

The Central Caucasus is characterized by an exceptional variety of dangerous, including
catastrophic, meteorological phenomena, often causing significant material damage, as well as human
casualties (Alibegova and Elizbarashvili, 1980; Dangerous hydrometeorological phenomena in the
Caucasus, 1983; Elizbarashvili, 2017). A rather rich literature is devoted to the study of such
phenomena (Elizbarashvili et al., 2012; Elizbarashvili et al., 2013; Elizbarashvili et al., 1983;
Elizbarashvili and Zubitashvili, 2007; Elizbarashvili and Elizbarashvili, 2012; Elizbarashvili et al.,
2014; Elizbarashvili et al., 2018; VVarazanashvili, 2012).

Back in the 80s of the last century, for the Caucasus as a whole, such dangerous weather
phenomena as extreme temperatures and precipitation, frosts, strong winds, thunderstorms, hail, fogs,
blizzards, dust storms, etc. were studied (Alibegova and Elizbarashvili, 1980; Dangerous
hydrometeorological phenomena in the Caucasus, 1983). In more detail for Georgia, these phenomena
were cleared up somewhat later (Elizbarashvili et al., 2012; Elizbarashvili et al., 2013; Elizbarashvili
et al., 1983; Elizbarashvili et al., 2014; Elizbarashvili et al., 2018). The results of these studies were
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generalized in a monograph (Elizbarashvili and Elizbarashvili, 2012), and within the frames of the
project of the National Science Foundation of Georgia, all natural elemental phenomena characteristic
of Georgia, including endogenous and exogenous processes, were studied (Varazanashvili et al.,
2012).

As a result of the conducted studies, it was identified that heavy, including catastrophic,
precipitations occur mainly during the displacement of cyclones from the Mediterranean and Black
Seas and the intrusion of moisture-enriched air masses from the west (Alibegova and Elizbarashvili,
1980). The most heightened characteristics of heavy precipitations, when their daily amount exceeds
30 mm, are characteristic of the Western and Central parts of the Greater Caucasus with the Black Sea
coast. Here, over the year, the number of days with heavy rainfall can be about 30, and the highest
daily maximum rainfall reaches 120 mm.

In the study area, the average annual number of days with a thunderstorm is 45-50, the total
duration of thunderstorms is 90-110 hours, and the average duration of thunderstorms is 1-2 hours
(Elizbarashvili et al., 1983).

Over the territory of Georgia, radiation, advective, advective-radiation, frontal and orographic
fogs are widespread. Their distribution over the territory is of complex character, which is explained
by the variety of physical and geographical conditions and the peculiarities of atmospheric circulation.
At the Mamisoni Pass, the average annual number of days with dangerous fog, when the visibility
range is less than 50 m, reaches 160 days, and the average duration of such fog per day is 10 hours
(Elizbarashvili et al., 2012).

In the study area, on average over a year, there are more than 3 days with a gale-force wind,
and the highest speed reaches 45 m/sec (Varazanashvili et al., 2012).

Hail processes are mainly observed in the warm season of the year, and are most active in
spring and in the first half of summer, when the favorable conditions are created for the development
of convective clouds. The average annual number of days with hail in the study area is 3-4, and the
highest — 10. The maximum diameter of hailstones equals to 2 cm.

Snowstorms are observed throughout Georgia, but they are especially dangerous in
mountainous regions, in the pass sections of the Greater Caucasus, Achara-Imereti, Likhi, Trialeti
ranges and in the southern Georgian highlands, where strong winds prevail. Snowstorms are observed
mainly during the intrusion of cold air masses in the Transcaucasia from the west or simultaneously
from the west and east. They usually occur during the passage of cyclones before warm fronts, but
sometimes they can also occur behind cyclones during the passage of cold fronts. In the high
mountainous part of the Greater Caucasus, snowstorms are common and occur throughout the year.
Snowstorm activity reaches its greatest activity from December to April. On the Jvari Pass, the
average number of days with snowstorms per year is 24, on Mamisoni Pass — 87 and in Kazbegi —
more than 100. The maximum number of days with snowstorms reaches 235 (Elizbarashvili et al.,
2018).

However, some dangerous meteorological phenomena often occur simultaneously and
exacerbate the situation. For example, wind amplification during a rainstorm, fog during a snowstorm,
a hurricane during hailstorm, etc.

The following combinations of catastrophic meteorological phenomena are most dangerous
for the Central Caucasus:

» Catastrophic precipitation — hurricane wind (R50-Hu);

» Catastrophic precipitation — hazardous fog (R50-Fd);

* Hail — hurricane wind (Ha - Hu);

* Hail — dangerous fog (Ha-Fd);

* Hurricane wind — dangerous fog (Hu-Fd);

* Snowstorm — dangerous fog (B-Fd);
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where R50 — is a catastrophic precipitation, when the daily precipitations exceed 50 mm, Ha—hail, and
Hu — hurricane wind, when the wind speed exceeds 32 m/sec, B — snowstorm, and Fd —dangerous fog,
when the visibility range is less than 50 m.

To reduce the negative consequences of such phenomena, knowledge of the physical process
of their implementation in a given area is necessary.

2. Material and Methodology

The listed meteorological phenomena are independent of each other; therefore, the physical
process of their occurrence has a stochastic character and it can be studied as a random process based
on the theorem of multiplication and addition of probabilities known in probability theory
(Kobysheva, 1971):

P(AB)=P(A)P(B), (1)
P(A+B)=P(A)+P(B)-P(AB), (2
where A and B — are meteorological phenomena, P — is the probability.

Let phenomena A and B can occur, when a certain set of conditions is fulfilled and make up a
system of mutually incompatible phenomena:

(AB), (AB)), (A_B), (A_B)  (3).

The first of them means that both phenomena have occurred, the second means that the
phenomenon A has occurred, but the phenomenon B did not occur, etc. Phenomena (3) are
incompatible and form a complete system of phenomena.

If the probabilities of phenomena P(A) and P(B) are known, then according to the probability
multiplication theorem we have (Agekyan, 1972):

P(AB) = P(A) P(B)

P(AB_) =P(A) - P(AB)
P(A_B) = P(B) - P(AB)

P(A_B ) =1-{P(AB) + P(AB_) + P(A_B)} (4).

In the Central Caucasus, within Georgia the observation data of 5 meteorological stations were
available (Figure 1). In the direction from west to east, these are the following stations: Mamisoni Pass
(2854 m above sea level), Kazbegi (3653 m), Gudauri (2194 m), Jvari Pass (2395 m) and Pasanauri
(1070 m).

One of the basic requirements for the series of meteorological elements is that they must be
comparable with each other. Given this requirement, it is desirable to have data for all stations for a
single observation period. Therefore, the data for the period 1961-2010 recommended by the World
Meteorological Organization (WMO) were used at Gudauri, Jvari Pass and Pasanauri stations.
Unfortunately, after the collapse of the USSR, in 1992, some high-altitude meteorological stations
were closed, including Kazbegi and Mamisoni Pass, which currently do not function. However, for
uniform coverage of the territory with data, the observation data of these stations were also used. The
material used is the archive of the Institute of Hydrometeorology of Georgia, which satisfies all the
requirements for the series of meteorological elements, as well as literary data (Elizbarashvili et al.,
2012; Elizbarashvili and Elizbarashvili, 2012; Elizbarashvili et al., 2014; Elizbarashvili et al., 2018;
Varazanashvili et al., 2012).
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Figure 1. Research area and location of meteorological stations

3. Research Findings and Discussion
Table 1 presents the probabilities of various hazardous meteorological phenomena in the study

area.
Table 1. Probabilities of various catastrophic meteorological phenomena in the Central Caucasus (%
Stations Height, m R50 Ha Hu B Fd
Pasanauri 1070 0.2 0.5 0 0 0
Kazbegi 3653 0,2 0,5 0 28.2 | 247
Mamisoni Pass 2854 0 2.2 0.9 23.8 | 438
Gudauri 2194 0.1 2.5 0 3.3 30.7
Jvari Pass 2395 0 1.6 0 6.5 | 416

From the Table 1 it follows that in the high-mountain zone of the Central Caucasus, the
snowstorm and fog are most likely. The probability of a snowstorm is 3-28%, and the probability of a
dangerous fog reaches 24-44%. In the mid-mountain zone of the region, these catastrophic
meteorological phenomena are absent (Pasanauri). The probability of other hazardous meteorological
phenomena is significantly less. The probability of a dangerous fog and snowstorm with the height of
the area naturally increases, however, starting from a height of 3000 m, the probability of fog
decreases (Figure 2), which is apparently associated with a decrease in cloudiness and precipitations
(Elizbarashvili, 2017).

Table 2 presents the results of modeling the stochastic process of implementing various events
and combinations of catastrophic meteorological phenomena according to (4) formulas.
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Figure 2. Change in probability of snowstorms (B) and hazardous fogs (Fd) with elevation

Table 2. Model probabilities of various combinations of catastrophic meteorological phenomena (%)

Stations Event version | R50-Hu R50-Fd | Ha—Hu | Ha-Fd | Hu-Fd | B-Fd
Pasanauri P(AB) 0 0 0 0 0 0
P(AB)) 0.2 0.2 0.5 0 0 0
P(A_B) 0 0 0 0 0 0
P(A B) 99.8 99.8 99.5 100 100 100
Kazbegi P(AB) 0 0.1 0 0.1 0 7
P(AB)) 0.2 0.1 0.5 0.4 0 21
P(A_B) 0.5 24 0 24 25 18
P(A B) 99.3 75.8 95.5 75.5 75 54
Mamisoni Pass P(AB) 0 0 0.1 1 0.4 10
P(AB)) 0 0 2.1 1.2 0.5 13.8
P(A_B) 0.9 44 0.8 42.8 43.4 33.8
P(A B) 99.1 56 97 55 55.7 42.4
Gudauri P(AB) 0 0.1 0 0.8 0 1
P(AB) 0.1 0.1 2.5 1.7 0 2.3
P(A_B) 0 30.6 0 29.9 30.7 29.7
P(A B) 99.9 69.2 97.5 67.6 69.3 67
Jvari Pass P(AB) 0 0 0 0.7 0 3
P(AB ) 0 0 1.6 0.9 0 35
P(A_B) 0 41.6 0 40.9 41.6 38.6
P(A B) 100 58.4 98.4 57.5 58.4 52.9
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From the Table 2 it follows that from the considered complexes of catastrophic meteorological
phenomena the most likely complexes for the Central Caucasus are combined with dangerous fog:
catastrophic precipitation — dangerous fog (R50-Fd), hail — dangerous fog (Ha-Fd), hurricane wind —
dangerous fog (Hu-Fd) and snowstorm — hazardous fog (B-Fd), due to the significant frequency of
hazardous fogs. The greatest probability of a snowstorm — hazard fog combination in Kazbegi and in
the Mamisoni Pass reaches 7 and 10%, respectively. The complex of catastrophic precipitation-
hurricane wind (R50-Hu) phenomena, due to the small probability of its components, is not realized.
Complexes of catastrophic meteorological phenomena practically do not form in the mid-mountainous
zone (Pasanauri).

Table 3 presents the number of days with a different combination of catastrophic
meteorological phenomena occurring in nature, and their recurrence periods calculated by us.

Table 3. The number of days per year with a different combination of catastrophic meteorological phenomena and the period
of their recurrence (years / day)

Stations R50-Fd Ha—Hu Ha- Fd Hu- Fd B- Fd
Kazbegi Number of days 0.37 0 0.37 0 26
The recurrence period 2.7 years - 2.7 years - 14 days
Mamisoni Number of days 0 0.37 3.6 15 36.5
Pass
The recurrence period - 2.7 years 100 days 250 days 10 days
Gudauri Number of days 0.37 0 0.29 0 3.6
The recurrence period 2.7 years - 3.4 years - 100 days
Jvari Pass Number of days 0 0 2.6 0 111
The recurrence period - - 142 days - 33 days

From the Table 3 it follows that the catastrophic precipitation-dangerous fog (R50-Fd)
complex is implemented at the high-altitude stations of eastern Georgia — Kazbegi and Gudauri with a
frequency of 2.7 years, i.e. 0.37 days per year on average. With the same periodicity, the hail —
hurricane wind (Ha-Hu) complex is observed only in western Georgia (Mamisoni Pass); here, the
hurricane — dangerous fog (Hu-Fd) is also characteristic, which is observed 1.5 times a year on
average with a frequency of 250 days. At all high mountainous stations, the hail — dangerous fog (Ha-
Fd) combination is observed. Their recurrence period in Kazbegi and Gudauri is 2.7-3.4 years, and in
the sections of passes (Mamisoni Pass and Jvari Pass) decreases to 100-140 days. Most often, a
snowstorm — dangerous fog (B-Fd) complex takes place in the high mountainous zone of the Central
Caucasus. The average annual number of days with a combination of these components is about 4 in
Gudauri, 11 — in Jvari Pass, 26 — in Kazbegi, and more than 36 — in Mamisoni Pass. Accordingly, the
recurrence period of the complex is 100, 33, 14 and 10 days.

4. Conclusions

1. Among the catastrophic meteorological phenomena in the high mountainous zone of the
Central Caucasus, the most probable are snowstorms and fogs. The probability of snowstorms is 3-
28%, and the probability of dangerous fogs reaches 24-44%.

2. The most probable are the complexes of phenomena in combination with hazardous fog:
catastrophic precipitation — dangerous fog (R50-Fd), hail — hazardous fog (Ha-Fd), hurricane wind —
hazardous fog (Hu-Fd) and snowstorm — dangerous fog (B - Fd), that can be explained by the
significant frequency of dangerous fogs.

3. Most often, a snowstorm — hazardous fog (B-Fd) complex takes place in the high mountains
of the Central Caucasus. The average annual number of days with a combination of these components
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is about 4 in Gudauri, 11 — in Jvari Pass, 26 — in Kazbegi, and more than 36 — in Mamisoni Pass.
Accordingly, the recurrence period of the complex is 100, 33, 14 and 10 days.

4. The catastrophic precipitation- dangerous fog complex (R50-Fd) takes place at the high-
altitude stations of Eastern Georgia — Kazbegi and Gudauri with a frequency of 2.7 years, i.e. 0.37
days per year on average. With the same periodicity, the hailstorm — hurricane (Ha-Hu) complex is
observed only in western Georgia (Mamisoni Pass).

5. At all high-altitude stations, the hail — dangerous fog (Ha-Fd) combination is observed.
Their recurrence period in Kazbegi and Gudauri is 2.7-3.4 years, and in the sections of passes
(Mamisoni Pass and Jvari Pass) decreases to 100-140 days.
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Paleoclimate of Eastern Black Sea Region in Turkey and The Importance
of Glacial Lakes and Their Sediment Record

Tiirkiye 'de Dogu Karadeniz Bolgesinin Paleoiklimi ve Buzul Géllerinin ve
Sedimanlarinin Onemi

Ceran SEKERYAPAN?"

'Zonguldak Biilent Ecevit University, Department of Biology, Turkey

Abstract: To be able to make sustainable management plans we should know previous conditions of any region.
Natural archives and their preserved proxies are used to track past environmental and climatic changes in time
scales longer than instrumental records. Most of the natural archives that have been used to reveal the past are
coming from the central, south central and northwestern Anatolia. However, glacial lakes and their sediment in the
northeastern part of Turkey are untapped source of information. Here, | will discuss existing knowledge from different
natural archives in Anatolia, and in southern Black Sea coast since the Late Glacial and possible future research
questions in northeastern part of Turkey.

Key words: Glacial lakes, paleoclimate, paleolimnology, the Black Sea.

Ozet: Siirdiiriilebilir yonetim planlart yapabilmek icin herhangi bir bolgenin referans kosullarimi bilmemiz gerekir.
Dogal arsivier ve onlarin korunan indikatérleri gecmis cevresel ve iklimsel degisiklikleri, 6l¢iilen kayitlardan daha
uzun zaman olgeginde takip etmede kullanilirlar. Gegmisi ortaya ¢ikarmakta kullanilan dogal arsivierin ¢ogu ig,
giiney ve kuzey-bati Anadolu’dan gelmektedir. Buna ragmen, Tiirkiye nin kuzey-dogu béliimiindeki buzul golleri ve
onlarmn sedimanlart kullanilmayan bilgi kaynagidirlar. Burada, Anadolu’da ve Karadeniz'in giineyindeki kiyilarda
Geg Buzul doneminden beri, farkli dogal arsivierden var olan bilgileri ve Tiirkiye 'nin kuzey-dogusunda olasi gelecek
aragstirma sorularini tartisacagim.

Anahtar kelimeler: Buzul goller, paleoiklim, paleolimnoloji, Karadeniz.

1. Introduction

For effective ecosystem management, we need to know reference (background) conditions prior
to human disturbances, the range of natural variability, and the time and level of occurring disturbances
(Smol, 1992). Long term ecological and environmental monitoring data would be helpful to get this
information. However, it is usually not easy to collect long term monitoring data, which is based on field
works for ecologists. Usually they rarely exceed three years, which is a typical duration to collect
samples for PhD students suggested via many universities in the world (Smol, 2008). Even, to obtain
last fifty years of environmental monitoring data for either an aquatic or terrestrial ecosystem is almost
impossible. Then, it becomes difficult or impossible to determine the nature and timing of changes in
the ecosystem, which is essential for effective ecosystem managements, with these short term
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environmental datasets (Smol, 2019). On the other hand, we know that at least within the last century,
which we can also call this period as an Anthropocene, natural ecosystems have been densely effected
by anthropogenic impacts (Corlett, 2015). Most of the ecosystems are far from their reference conditions
now. Plus, current warming climate is a global trend (Neukom et al., 2019).

Even though, people are not able to monitor these systems for long term periods, there are
natural archives collecting information about them. Natural archives are diverse, such as marine and
lake sediments, cave deposits, tree rings (Bradley, 1985, pp.6-7). And, usually, one should be chosen
according to your environmental question, time interval, and resolution that you are interested in. Mostly
lake sediments are the common one to track century to decadal changes since the Late Glacial (Bradley,
1985, pp. 6-7; Jones et al., 2006). If varve deposition occurs in a lake, then they also provide annual
and even seasonal dating by means of counting varves (Zolitschka et al., 2015). In Turkey, Lake Van
has continuous varves (Wick et al., 2003), and Nar lake and Eski Ac1 G6l (Old Bitter Lake) has discrete
varve occurrence (Roberts et al., 2001; Roberts et al., 2016) in their sediment records.

To study same contemporary limnological problems using primarily lake sediments is called as
paleolimnology (Smol, 2008). Those problems could be acidification (Charles ve Smol, 1990; Battarbee,
1994), eutrophication (Bennion, 1994), salinity change (Fritz, 1991; Frenzel and Boomer, 2005), water
level fluctuations (Fritz, 1991), and lake water temperature changes (Korhola, 1999; Leng and Marshall,
2004). Those are within the lake problems and they can be tracked via autochthonous proxies preserved
in the lake sediments, such as diatoms, Cladocera, Chrinomidae, Ostracoda, stable oxygen isotopes, etc.
Also allochthonous proxies from the lake’s catchment or air can be deposited in the lake sediments
which enables to track past vegetation change (Bottema, 1995), and pollution (Rose, 2001). Except the
lakes forming varves, chronology of the lake sediment usually based on #°Pb and **Cs dating
techniques for short cores (Appleyby, 2001) and *C dating technique for the long cores (Bjorck and
Wohlfart, 2001).

2. Paleoclimate of The Region

Both Soreq Cave record in southern Levant, in Israel (Bar-Mathews et al., 2000) and Sofular
Cave record in southern Black Sea coast, in Turkey (Fleitmann et al., 2009; Goktiirk et al., 2011) are
well dated, high resolution archives revealing past climate of Eastern Mediterranean region. Soreq Cave
record include number of low d*®0 values, which is interpreted as increase in annual rainfall, during last
140 kyr (thousand years) in Eastern Mediterranean (Bar-Mathews et al., 2000). The last one was
occurred from 8,5 to 7 kyr (Bar-Mathews et al., 2000). Sofular Cave is located in northwestern Turkey,
on the Black Sea coast. According to their isotope records precipitation was increased during the early
Holocene both in the southern Black Sea coast (Goktiirk et al., 2011) and in the Mediterranean coast
(Bar-Mathews et al., 2000). Sofular Cave data is well compatible with Greenland Interstadials
(Fleitmann et al., 2009) and Soreq Cave record matches sapropel formations in the Mediterranean Sea
(Bar-Mathews et al., 2000).

Lake sediments give information from south (Eastwood et al., 1999), central (Roberts et al.,
2001; Roberts et al., 2011; Roberts et al., 2016), north-western (Miebach et al., 2016) and eastern
Anatolia (Wick et al., 2003) and they are mostly located in lowlands of Anatolia under the human impact
(Woldring and Bottema, 2003; England et al., 2008).

As elsewnhere, the Late Glacial Maximum, was a cold and dry period both in the Levant (Bar-
Mathews et al., 2000; Bartov, et al., 2002; Bar-Yosef, 2011) and in Anatolia (Fleitmann et al., 2009;
Goktiirk et al., 2011; Miebach etal., 2016). YD (Younger Dryas) was dry too (Wick et al., 2003; Goktiirk
etal., 2011; Dean et al., 2015; Miebach et al., 2016). Early Holocene was wetter according to the oxygen
isotope data (Bar-Mathews et al., 2000; Fleitmann et al., 2009; Goktiirk et al., 2011; Dean et al., 2015)
and pollen records (Woldring and Bottema, 2003; Wick et al., 2003; Miebach et al., 2016). Increase in
the lake water level due to high precipitation was also observed from lacustrine archive in central
Anatolia during this time (Roberts et al., 2001), however, the mid Holocene was drier (Roberts et al.,
2011). The last 600 years until the 20" century have been driest period during the Holocene in northern
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Anatolia according to the Sofular Cave record (Goktiirk et al., 2011). Despite of relatively stable
Holocene climate worldwide, there have been also a few rapid climate changes (RCC) during the
Holocene (Bond et al., 1997; deMenocal et al., 2000). During these RCC (9.3, 8.2, 4.2 ka events), the
climate was colder and drier with less precipitation in Anatolia (Dean et al., 2015).

An abrupt change in Black Sea faunal composition at around 7500 cal yr BP has been revealed
from Black Sea sediment records (Ryan et al., 1997; Williams et al., 2018). However, that change was
gradual according to Ivanova et al. (2015). That is also corresponding to the increased annual
precipitation over the Eastern Mediterranean according to the speleothem records from the caves (Bar-
Mathews et al., 2000; Goktiirk et al., 2011). There are also, palaeolimnological studies from marginal
marine environments (Berndt et al., 2019), and coastal lakes on the Black Sea shore, in Turkey
(Sekeryapan, 2011), revealing past environmental changes during the Holocene/mid-late Holocene.

Human’s respond to these rapid climate changes during the Holocene is still a subject of
guestion however there are also some studies revealing that it was less strong than the one during the
Late glacial and the Early Holocene transition (Bar-Yosef, 2011; Floh et al., 2015). During the late
Glacial and early Holocene human’s respond must have been high (Bar-Yosef, 2011), whereas during
the rapid climate changes of the Holocene (during 8.2 ka, 9.8 ka events) people was resilient to it
anymore (Floh et al., 2015).

Despite of its mid- latitudes Turkey has several mountain glacials (recent and Pleistocene)
(Ciner, 2004) and also glacial lakes due to its diverse topography. Some of them are located in the
northeaster Turkey (Ciner, 2004), on the Black Sea coast. There have been several glacial lakes located
on these mountains. Their sediment records are untapped source of information both in terms of past
climate and environmental change about this area. There have only been a few publications about species
composition in these lakes (Aygen et al., 2012). Since they are located in high mountains, remote from
human influence, they might be perfect source of information to track past global climate changes, too.

3. Glacial Lakes and Their Paleolimnology

When you want to reconstruct past climate change using the lake sediments, you usually need
to differentiate human effect and climate effect in your data. Because if you use water level fluctuations
depending on past precipitation and evaporation rations to reveal past climate change in an endorheic
lake, you should give some evidences that there were no human influence effecting water level changes
in that lake. That is especially important in an area like Anatolia that highly inhabited since almost the
9 000 BP via human societies (Hodder, 2010), and anthropogenic impacts have been observed since the
7" millennium BP (Woldring and Bottema, 2003). Usually remote alpine lakes are directly affected via
climate changes and their sediment archives are used to reconstruct regional and global climate changes
(Catalan et al., 2013; Moser et al., 2019).

Alpine lakes are sensitive, remote, freshwater ecosystems, mostly composed of glacial or
volcanic lakes. They endure environmental conditions including at least 8 month's ice cover in a year
and high UV radiation. Those conditions in turn determine their ecosystem function and species
diversity (Moser et al., 2019). They are mostly small, and dilute (oligotrophic) freshwater lakes. They
are also important freshwater sources. Since they are located mostly in pristine, protected area, they are
called as sentinels of global environmental changes (Moser et al., 2019).

3.1. Glacial lakes in northeastern Anatolia

Despite it is located in mid- latitudes, Anatolia has several glacials and also glacial lakes because
of its diverse topography (Ciner, 2004). However, those lakes are untapped source of information except
a few publications about their species composition (Aygen et al., 2012). In the northeastern part of
Turkey, there are recent and Pleistocene glacials on the Kackar Mountain (Ciner, 2004). Northern
hillsides of this mountain includes several glacial lakes; most probably among Pleistocene glacials
(Ciner, 2004). Glacial lakes are far from human impact and were not altered directly by human. Yet,
current tourism in the region may affect them. Their remote location in pristine areas makes them the
sentinels of these mountains and both regional and global climate changes. Alpine lakes are sensible to
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climate change and it is easy to track climate change in the absence of anthropogenic impacts. Moreover,
glacial lakes may deposit varves, which provide annual dating opportunity via counting them (Ojala et
al., 2012; Zolitschka et al., 2015). However, their sediments are untapped source of information for the
past climate of this region in Anatolia. Even, their contemporary limnological monitoring is very scarce
(Aygen et al., 2012).

3.2. Paleolimnological studies in glacial lakes and its possible application to the ones in
North East Anatolian region: What they can tell us about the past environment and climate of the
region?

Glacial lakes can record both past environmental changes both within the lake and in its
surrounding area. Their sediments can contain products of glacial erosion, biological and chemical
remains within lake, and from its catchment (Hodgson and Smol, 2008). Their sediments can be used
for reconstruction of deglaciation (e.g. in glacial lakes, deglaciation can be seen as a transition from
siliciclastic glacial to organic non-glacial sediments) (Hudgson & Smol, 2008). Together with “C
chronologies we can know when the land became ice free. Glacials all around the world are retreating
in 21% century (Zemp, et al., 2015). And, we know that current glacials in Turkey are also retreating
since the 20" century (Ciner, 2004). Mountains are the first locations effected by the global climate
change (Beniston, 2003), and alpine lake’s sediment can archive those global changes (Catalan et al.,
2013; Moser et al., 2019). Their sediment can be used for the studies related with the climate and
ecosystem change and human impacts (Hudgson and Smol, 2008).

4. Conclusion

The glaciers in the Kacgkar Mts. were maximum in the Last Glacial Maximum (LGM), and
younger glacial advance took place during the Late Glacial (Sarikaya et al., 2011). From the data of lake
sediments in the south, central, north-western and eastern Anatolia we know that past climate of these
regions was including some alterations between wet and dry periods since the Late Glacial (Roberts et
al., 2001; Wick et al., 2003; Roberts et al., 2011; Roberts et al., 2016). During the late glacial the climate
was cold and dry (Wick et al., 2003) and it was even colder and drier during the YD (Wick et al., 2003).
However, lacustrine records from the other parts of Anatolia might be limited to reveal past climate
change in the south eastern Black Sea coast where we know that current climate and climate dynamics
are quite distinct from the other parts of Anatolia (Tiirkes, 1996; Tiirkes and Erlat, 2003).

Sofular Cave record from the south-west Black Sea coast also reveals wetter early Holocene
conditions with an interruptions of an abrupt dry phase (around 8.2 ka event) and more drought during
the last 600 years until the 20" century (Goktiirk et al., 2011), despite of its dry and cold late Glacial
conditions (Fleitmann et al., 2009; Goktiirk et al., 2011).

Sofular Cave is in the same present-day climate with the eastern Black Sea region in Turkey
according to Tiirkes (1996), so that it can give us a general perspective of the past climate of the region
(especially during the Holocene). However, we still can get the benefits of high resolution glacial
lacustrine sediments in the south east Black Sea coasts to reveal past climate change of this region. It
has been well known that lake sediments are excellent archive revealing past environmental and climate
changes. Although most of the paleolimnological studies in Anatolia have been carried out in the
lowland lakes close to the archaeological sites, alpine lakes can give us direct results for the past climate
change without obscuring past human effect to these ecosystems.
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Abstract: The dynamics of landscapes in the Kura River, inhabited by highly populated, were studied based on the
change in the nature of the surface cover, especially the NDV index. During the study, vegetation was considered
as a key indicator. The NDV index was compared with Landsat 5 and 8 satellite data for different years (2002, June
14 and 2019, June 9) and anthropogenic changes were determined. Acquired materials were processed in ArcGIS
version 10.3 and maps showing the NDV index for the relevant periods were made by us. In the end, these maps
were compared, the areal of the territories reflecting the performance of the index were compared, and the impact
of anthropogenic factors on the dynamics of landscapes were analyzed. The study area covers 1,764 km2,
extending 255 km along the Kur river. The area extends from Mingachevir reservoir to Carli village of Kurdamir
district. The study area is divided into 5 sectors at a distance of 50 km for a clear view of the dynamics of
landscapes.

Key words: NDVI, Kura river, anthropogenic effects, Landsat 5 and 8, GIS.

Ozet: Cok kalabalik olanlarin yasadigi Kur nehri'ndeki manzara dinamikleri, yiizey Ortiisiiniin niteligindeki,
ozellikle de NDV endeksindeki degisime dayanarak incelenmistir. Calisma sirasinda, bitki ortiisii kilit bir gosterge
olarak kabul edildi. NDV endeksi, farkl yillar i¢in (2002, 14 Haziran ve 2019, 9 Haziran) Landsat 5 ve 8 uydu
verileriyle karsilastirildi ve antropojenik degisiklikler belirlendi. Elde edilen malzemeler ArcGIS 10.3 versiyonunda
islenmis ve ilgili donemlere ait NDV endeksini gosteren haritalar tarafimizca yapilmigtir. Sonunda, bu haritalar
karsulagtirilmig, endeksin performansini yansitan alanlarin alanlarinmin karsilastiriimasi yapilmig ve antropojenik
faktorlerin peyzaj dinamikleri iizerindeki etkisi analiz edilmistir.

Calisma alani, Kur nehri boyunca 255 km. Bélge, Mingachevir rezervuarindan Kurdamir bolgesindeki Carli
koyiine kadar uzamir. Calisma alani, peyzaj dinamiklerini net olarak gormek igin 50 km mesafedeki 5 sektore
ayrilmistir.

Anahtar sézciikler: NDVI, Kura nehri, antropojenik etkiler, Landsat 5 ve 8, CBS.

1. Introduction

Investigation area covers hydromorph and semi-desert landscapes along Kura river on the
intensive tectonic depression of Kura-Araz plains in Azerbaijan. It covers 2% area of the Azerbaijan
Republic.

The Kura River is used both for irrigation and drinking water throughout the country. At one
time, there were extensive Tugai forests along the Kura River. However, as a result of anthropogenic
impact the area of these forests has sharply decreased. Structural-geomorphological studies of
Shirinov N.Sh. (Shirinov, 1963) were used to make some adjustments based on landscape studies in
the separation of morphostructures in the Kur-Araz lowland. Kura-Araz lowland are divided into 5
landscape-ecological morphostructures regions due to modern and new tectonic distribution regime,
tectonic structure, lithological composition of the rocks, character and distribution of exogenous
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processes, and landscape generally. 1. Hydromorphic-acoustic complexes of accumulative alluvial-
lake plains along Kura River, 2. Semi-deserts of Shirvan accumulative alluvial-proluvial palin, 3.
Semi-deserts and steppes of Mughan accumulative alluvial plain, 4. Semi-deserts of hilly denudation-
accumulative alluvial plains along Caspian Sea shore and 5. Semi-deserts of Salyan accumulative
smooth alluvial-marine plain (Ismayilov, 2010,2011,2014). Hydromorphic-acoustic complexes of
accumulative alluvial-lake plains along Kura River cover a very large landing area of the Kura-Araz
lowland. At present, the process of sedimentation is in progress. This complex is different from other
morphostructures of Kura-Araz plain due to landscape-ecological features. The Kura River flows
through the central part of this plains, creating complex meandr curves. Standing lakes formed during
the final stage of meandr curves and their development have played an important role in the landscape-
ecological differentation and formation of accumulative plain along Kura River. Most of standing
lakes dry up during summer months and a thick layer of salt is formed at the bottom. Most of these
lakes are surrounded by dense tamarisks and sometimes with shrubs. Nutrition sources of lakes are
flood waters and precipitation. 54 meandr curves from Mingachevir to the mouth of Gargar river
where the first curve is creted along Kura river and 24 standing lakes on the left bank of the river are
observed (Ismayilov and Amanova, 2015; Guliyeva, 2014, 2017).

RUSSIA

Figure 1. Location of investigation area.

In this section, two terraces levels are clearly selected in the Kura River and Tugai forests
including poplar, willow, elm, bindweed and etc. are formed over them. According to tectonic
fractures, the Kura River extends in latitude from the mouth of Gargar river to the northeast to the
Zardab city. At the result many standing, dry and relict river valleys stand on the left bank of river
(Amanova, 2015, 2016). Alluvial-lake-chala plains along Kura river are divided into two parts like
right and left banks due to morphological features. Left bank plains of Kura river cover areas to the
Garasu depression in the north. Right bank plains of Kura river cover areas extending to the zero line
horizontally areas on the shore of Caspian Sea (Ismayilov, Mammadbeyov, Yunusov and Amanova,
2012). According to the investigations, plains along Kura river and their hydromorph and semidesert
landscapes have been formed in Khvali and Holosen. The formation of the plain and natural systems
that have formed on its surface is still underway. Many positive and negative relief forms in the plains
give hilly, roughly forms to them. This also strengthens the internal differentiation of the landscape
and causes the formation of more complex structural landscapes (Figure 2).
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Figure 2. Effects of buried aticlines to the formation of landscape-ecological structure of accumulative alluvial-
lake-chala plains along Kura river.

1. Repeated tamarisks in place of Tugai forests, 2. field complex in place of chala-saline plants, 3.
field complex in place of chala-saline, artemis-saline plants, 4. Iris, grain-iris 5. Artemis semi-deserts,
6. Hole-meadow plants, 7. Salsola, 8. Semi-desert with artemis, artemisian-salsola, hole-salsola, 9.
Semi-desert with artemisian-salsola, 10. Marsh-meadow, tamarisk-sedgering, 11. SemiOdesert witk
eolian hills, 12. Salsola, hole-meadow, cultural plants, 13. Grain, reedian-grain, 14. Artemis, 15.
Cultural plants with salsola-ephemer, 16. Ephemer, poa-bulbosa, 17. Caragana

Buried anticlines: I. Sotheren Zardab, Il. Northeren Zardab, Ill. Shirin Sand, I\VV. Mammadli, V.
Chartaz

Extension of hills to the east along the Kura and occurrence of marine sediments in the Shirin-
sand natural boundary region are connected with the buried anticline (Shirinov N.Sh., 1963). Deflation
processes intensified as the result of opening the surface of the sea sands in some places and small
lakes of eolian origin were formed in depressions (Ismayilov M.J. and Amanova Sh.S, 2018).

The rise of the land relative to the modern valley of Kura river contributed to the formation of
the Agh, Mehman and Sarysu lakes in the middle part of the right plains along Kura river. Formation
of these lakes along Kura river and apeearing meandrs are connected to the buried anticlines.

2. Material and Methodology

We have used traditional and modern methods, such as, mathematical-statistical, observation,
comparison, cartographic, systematic analysis, historical-geographical, aerospace, field research.

Vegetation index can be used as an indicator to quantify the greenness of plants within remote
sensing materials. There are a lot of vegetation indexes, but an important index to use is the
Normalized Difference Vegetation Index (NDVI). By analyzing images recorded from visible red
(RED) and near-infrared (NIR) wavelengths, we can determine the coverage of vegetation in the
investigation areas. We can express NDVI as following (Rouse , Haas , Deering and Sehell, 1974):

NDVI = (NIR — RED) / (NIR + RED)

Normalized Difference Vegetation Index (NDVI) was calculated using following equation.

During analyzes we use Band 4 and 5.
NDVI= (Band 5-Band 4) / (Band 5+ Band 4)

The NDVI values range from —1 to +1. But in the investigation area these values range from -
0.26 to +0.67.
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3. Results

We have learned NDV indexes based on remote sensing materials. We have prepared NDV
index maps of the investigation area, during 2002 and 2019 years (Figure 3 and 4). In the end, these
maps were compared, the areal of the territories reflecting the performance of the index were
compared, and the impact of anthropogenic factors on the dynamics of landscapes were analyzed

(Figure 5).
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Figure 3. NDV index at a distance of 5 km from the Kurariver coast ( 2002, June 14).
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Figure 5.Dynamics of NDV indices at a distance of 5km from the Kurariver coast (Comparison of
2002 and 2019).
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To analyze anthropogenic effects in investigation area we have learned land use and
directions. We analyzed settlement areas, growing zones, pastures, forests, swamp and etc. To
determine anthropogenic effect we analyzed settlement area dynamic during 2002 and 2019 years, and
we determined that area of them has decreased (Table 1).

Table 1.Statsitical inicates of land use.

2 Area settlements growing zones | pastures forests swamps
= © 0 & < & O
G kme | 0L B E8 8| s E| s E
| 387 22 349 | 10 | 64,5 17 54 70,6 18 120,7 | 31 2 1 -
I 390 22 11395 | 4 28,3 7 49 156,3 40 87,5 22 37,8 10 -
1 320 18 8,3 3 24,7 8 34 139,9 44 131,4 | 41 12,4 4 -
(\V4 272 15 12,5 5 34,1 13 37 91,1 33 146,6 | 54 4 1 -
V 395 23 21 5 41,9 11 50 123,2 31 240,2 | 61 3 1 64
total | 1764 | 100 | 90,65 | 5 | 193,55 | 11 47 581,1 33 726,4 | 41 59,2 3 64

For comprehensive survey anthropogenic modifications have researched, NDV indexes have
analyzed, and communication between them has appeared. The first 50 km territory continues from
the Mingachevir reservoir to the settlements of Eymur and Arabshaki villages of Aghdash district
covering 387 km?. It covers 22% of investigation area.

Table 2.Statistical indicators of NDV index in the sector .

NDV index year 2002 year 2019 dynamics
km? % km? % km? %

Low-0 48 12,4 15 3,9 -33 -68,8

0-0,1 68 17,6 16 4,1 -52 -76,5
0,1-0,2 71 18,3 78 20,2 7 9,9
0,2-0,3 68 17,6 100 25,8 32 47,1
0,3-0,4 62 16,1 104 26,9 42 67,7
0,4-0,5 47 12,1 65 16,8 18 38,3
0,5-0,6 21 54 8 2,1 -13 -61,9
0,6 -high 2 0,5 0 0 -2 -100

In 2002, areas that NDV indexes were below 0 covered 12,4% (48 km?) of sector I. But it has
fallen 3,9% (15 km?) in 2019. Areas where the NDV index is 0-0,1 cover 4,1% (decrease by 76.5%),
0,1-0,2 cover 20,2% (increase by 9,9%), 0,2-0,3 cover 25,8% (increase by 47,1%), 0,3-0,4 cover
26,9% (increase by 67,7%), 0,4-0,5 cover 16,8% (increase by 38,3%), 0,5-0,6 cover 2,1% (increase by
61,9%) of sector I. Areas where the NDV index is higher than 0.6 have disappeared completely (Table
2). Areas where NDV index is higher than 0,5 correspond to the boundaries of forest areas, their
destruction indicates the strong economic activity of the population in sector I. The area with the NDV
index of 0.3-0.5 corresponds to the cultivation area, which indicates an increase in cultivation in the
area. Pastures correspond to the area where NDV index is 0.1-0.3. As is known, expansion is also
observed in these areas (Figure 6).
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In 2002, settlements covered 10% (34,9 km?) of sector I, but in 2019 it rises to 17% (64.5
km?). Growing zones cover 18% ( 70,6 km?), pastures cover 31% (120,7 km?), forests cover 1% ( 2
km?) of sector | (Table 1).

The second 50 km area covers 390 km2 up to the Bichagchi settlement of the Zardab district.

In 2002, areas that NDV indexes were below 0 covered 4,6% (18 km?) of sector Il. But it has
fallen 1,8%-o (7 km?) in 2019. Areas where the NDV index is 0-0,1 cover 1,3% (decrease by 92.2%),
0,1-0,2 cover 11.8% (decrease by 46.5%), 0,2-0,3 cover 27.2% (increase by 24.7%), 0,3-0,4 cover
31.1% (increase by 79.2%), 0,4-0,5 cover 21.3% (increase by 72.9%), 0,5-0,6 cover 4.1% (increase by
6.7%) of sector Il. Areas where the NDV index is higher than 0.6 have disappeared completely (Table
3). In 2002, settlements covered 4% (13.9 km?) of sector Il, but in 2019 it rises to 7% (28.3 km?).
Growing zones cover 40% ( 156.3 km?), pastures cover 33% (87.5 km?), forests cover 10% ( 37.8

km?) of sector .

Figure 6. Dynamics of NDV indexes in the sector I.

Table 3.Statistical indicators of NDV index in the sector II.

. year 2002 year 2019 dynamics

NDV index km? % km? % km? %
Low-0 18 4,6 7 1,8 -11 -61,1
0-0,1 64 16,4 5 1,3 -59 -92,2
0,1-0,2 86 22,1 46 11,8 -40 -46,5
0,2-0,3 85 21,8 106 27,2 21 24,7
0,3-0,4 72 18,5 129 33,1 57 79,2
0,4-,5 48 12,3 83 21,3 35 72,9
0,5-0,6 15 3,9 16 4,1 1 6,7
0,6 -high 2 0,5 0 0 -2 -100

As can be seen from Figure 7, the area where the index is 0.2-0.5 increased.
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The third 50 km territory continues to the village of Allahkulubagi, covering 320 km?.

Figure 7. Dynamics of NDV index in the sector Il.
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In 2002, areas that NDV indexes were below 0 covered 6% (19 km?) of sector II. But it has
fallen 1,9%-o (6 km?) in 2019. Areas where the NDV index is 0-0,1 cover 1,9% (decrease by 94.1%),
0,1-0,2 cover 22.8% (increase by 4.3%), 0,2-0,3 cover 31.3% (increase by 78.6%), 0,3-0,4 cover
28.8% (increase by 114%), 0,4-0,5 cover 12.5% (increase by 60%), 0,5-0,6 cover 1.3% (increase by
33.3%) of sector Ill. Areas where the NDV index is higher than 0.6 have disappeared completely
(Table 4).

Table 4.Statistical indicators of NDV index in the sector IlI.

NDV year 2002 year 2019 dynamics
index km? % km? % km? %
Low-0 19 6 6 1,9 -13 -68,4
0-0,1 101 31,6 6 1,9 -95 -94,1
0,1-0,2 70 21,9 73 22,8 3 4,3
0,2-0,3 56 17,5 100 31,3 44 78,6
0,3-0,4 43 13,4 92 28,8 49 114
0,4-0,5 25 7,8 40 12,5 15 60
0,5-0,6 6 1,9 4 1,3 -2 -33,3

0,6 -

high 1 0,3 0 0 -1 -100

As can be seen from Figure 8, the area where the index is 0.1-0.5 increased.
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Figure 8. Dynamics of NDV index in the sector I1I.

In 2002, settlements covered 3% (8.3 km?) of sector 11, but in 2019 it rises to 8% (24.7 km?).
Growing zones cover 44% ( 139.9 km?), pastures cover 41% (131.4km?), forests cover 4% ( 12.4 km?)
of sector I11.

Next 50 km distance continues to Seyidlar village covering 272 km?.In 2002, areas that NDV
indexes were below 0 covered 7% (19 km?) of sector IV. But it has fallen 2.2%-o (6 km?) in 2019.
Areas where the NDV index is 0-0,1 cover 1.5% (decrease by 93.8%), 0,1-0,2 cover 18.1% (decrease
by 15.5%), 0,2-0,3 cover 35.7% (increase by 83.1%), 0,3-0,4 cover 31.3% (increase by 93.2%), 0,4-
0,5 cover 11.1% (increase by 15.4%), 0,5-0,6 cover 0.7% (decrease by 71.4%) of sector IV. Areas
where the NDV index is higher than 0.6 have disappeared completely (Table 5).

Table 5.Statistical indicators of NDV index in the sector IV.

. year 2002 year 2019 dynamics

NDV index km? % km? % km? %
Low-0 19 7 6 2,2 -13 -68,4
0-0,1 65 23,9 4 15 -61 -93,8
0,1-0,2 58 21,3 49 18,1 -9 -15,5
0,2-0,3 53 19,5 97 35,7 44 83,1
0,3-0,4 44 16,2 85 31,3 41 93,2
0,4-,5 26 9,6 30 11,1 4 15,4
0,5-0,6 7 2,6 2 0,7 -5 -71,4
0,6 -high 1 0,4 0 0 -1 -100
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As can be seen from Figure 9, the area where the index is 0.2-0.5 increased.

Area, m?

low-0 0-0,1 01-0,2 0,2-03 03-04 0,4-0,5 0,5-0,6 0,6-high

=fll=Year 2019, June 9 ==@==Year 2002, June 14
Figure 9. Dynamics of NDV index in the sector IV.

In 2002, settlements covered 5% (12.5 km?) of sector 1V, but in 2019 it rises to 13% (34.1
km?). Growing zones cover 33% ( 91.1 km?), pastures cover 54% (146.6 km?), forests cover 1% ( 4
km?) of sector IV,

Last 50 km distance covers 395km?. As can be seen from the table, areas with an index of 0.2-
0.5 during the comparable period have increased twice. According to the form, these areas correspond
to the cultivated lands and show that anthropogenic load has increased in the landscape over the past
17 years.

In 2002, areas that NDV indexes were below 0 covered 5.6% (22 km?) of sector V. But it has
fallen 1.8%-o (7 km?) in 2019. Areas where the NDV index is 0-0,1 cover 1.8% (decrease by 68.2%),
0,1-0,2 cover 25.6% (increase by 40.3%), 0,2-0,3 cover 28.1% (increase by 91.4%), 0,3-0,4 cover
25.1% (increase by 70.7%), 0,4-0,5 cover 16.7% (increase by 11.9%), 0,5-0,6 cover 0.8% (decrease by
90.6%) of sector V. Areas where the NDV index is higher than 0.6 have disappeared completely
(Table 6).

Table 6.Statistical indicators of NDV index in the sector V.

. year 2002 year 2019 dynamics
NDVindex % km? % | k2 | %
Low-0 22 5,6 7 1,8 -15 -68,2
0-0,1 94 23,8 12 3,1 -82 -87,2
0,1-0,2 72 18,2 101 25,6 29 40,3
0,2-0,3 58 14,7 111 28,1 53 91,4
0,3-0,4 58 14,7 99 25,1 41 70,7
0,4-5 59 14,9 66 16,7 7 11,9
0,5-0,6 32 8,1 3 0,8 -29 -90,6
0,6 -high 4 11 0 0 -4 -100
As can be seen from Figure 10, the area where the index is 0.2-0.5 increased.
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Figure 10. Dynamics of NDV index in the sector V.
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In 2002, settlements covered 5% (21 km?) of sector V, but in 2019 it rises to 11% (41.9km?).
Growing zones cover 31% ( 123.2 km?), pastures cover 61% (240 km?), forests cover 1% ( 3 km?) of
sector V. In sector V, 64 km?area is covered by swamps.

4, Discussion

Before us investigation area has researched by Shirinov N.Sh., Suleymanov M.A and others
(Suleymanov, 1965,2005; Shirinov N.Sh. and Suleymanov M.A., 1964). They have learned by
traditional methods such as analysis of topographic maps of different periods, paleo-geographical,
paleo-geomorphological, survey of population, geobotanical, etc. This work took a long time, the
results obtained were subjective.Unlike them, we have learned with modern methods as Filiz Bektas
Balcik and Baturalp Arisoy, Afirah Taufik, Rouse, Venkata Ravibabu Mandla, Tucker C. And others
(Afirah, Sharifah and Asmala, 2016; Vani Vand Venkata, 2017; Balcik and Arisoy, 2018; Rouse,
Haas, Deering and Sehell, 1974; Tucker, 1979).

5. Conclusions

For the last 40 years, Tugai forests along the Kura river , which have played an important role
in climate mitigation for the dominant semi-desert landscape with rich biodiversity, have been
eliminated in the study area. Only 5% of the study area contained rebuilt Tugai forests. Forests are
transformed to anthropogenic landscapes such as growing zones, settlements, pastures, roads and etc.

Vegetation is a component of the landscape more responsive to anthropogenic effects, that is
why we learn dynamics of land use based on NDV indexes. Comparative analysis of the available
spatial data shows that the increase in the area of seliteb landscapes (settlements) by the research
sectors varied between 34-54%. The highest increase in Seliteb landscapes (54%) was in the sector I,
where cities are more prevalent. In sector V, the highest dynamic indicator of these landscapes (50%)
is related to recent refugee camps. The majority of seliteb landscapes have increased due to growing
zones and forest areas.

We have conclused our NDV indexes results as following table 7. Areas where NDV indexes
below 0,2 point have decreased, it means that areas covered by soil have decreased, it has been
covered by vegetation or settlements, roads and etc. Areas where NDV indexes over 0,5 point have
also decreased, it means that forest areas have decreased, it has been covered by pastures and growing
zones.

Table 7.Statistical indicators of NDV index in the investigation area.

. year 2002 year 2019 dynamics
NDV index km? % km? % km? %
Low-0 126 7,142857 41 2,324263 -85 -67,5
0-0,1 392 22,22222 43 2,437642 -349 -89,1
0,1-0,2 357 20,2381 347 19,6712 -10 -2,8
0,2-0,3 320 18,14059 | 514 | 29,13832 194 60,6
0,3-0,4 279 15,81633 | 509 | 28,85488 230 82,4
0,4-5 205 11,62132 | 284 | 16,09977 79 38,5
0,5-0,6 81 4,591837 33 1,870748 -48 -59,3
0,6 -high 10 0,566893 0 0 -10 -100
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Abstract: Understanding the nature and the amount of land cover change are important issues among land use planners and
environmental scientists, because these changes are one notable source of global environmental problems, with deep and
disturbing impacts on ecological, hydrological, soil evolution, and on society at large. These changes usually have an obvious
anthropogenic source, but several ecological and geographic variables such as industry, fossil fuels, and transportation also
influence the nature and magnitude of these changes. Land transformation, habitat degradation, and fragmentation are
typical processes that cause the transformation of biomes in this region. From this perspective, the study of the problem
anthropogenic landscape transformation is necessary and practical.

Key words: Landscape, Lankaran Province, ecosystems, transformation, anthropogenic factors, biomes, land-use

1. Introduction

The given paper describes the role of anthropogenic factors in the transformation of biomes of the
Lankaran region (southern Azerbaijan). The formation and differentiation of the modern biomes of the studied
region are influenced by anthropogenic factors.The landscape differentiation features were identified taking
into account the morphometric elements of the studied region relief, features of the mountainous ranges, climate
change, and human activities. Finally, the article emphasizes the importance of realization for the
transformation of natural biomes and evidence-based recommendations are given.

2. Material and Methods

The present study concerns the Azerbaijani region of Lankaran, which is on the coast of the Caspian
Sea, near the southern border with Iran. A peculiar, semi-subtropical climate with prolonged summer draughts
and heavy precipitation in other seasons of the year is typical for this region. The annual average temperature
is +14°C, and precipitation ranges from 1000-1600 mm increasing from south to north. The region is home to
the Hyrcan National Park, where a variety of fauna and flora are preserved. It is also home to some of
Azerbaijan's most important agricultural products: 59% of domestic vegetables and almost 100% of domestic
tea and citrus plants are produced in Lankaran.

The landscape of the Lankaran can be divided into two parts: Lankaran plain and Talish Mountains.
26% of the territory of the region is covered with forest. The province is also characterized by its richness of
the natural features. A suitable geographical location, climate-relief conditions, as well as picturesque
mountain landscape complexes and Caspian beaches create great opportunities for the local development of
agriculture and tourism. In this regard the natural landscape has been considerably altered for agriculture,
principally citrus fruits and early vegetables, as well as for livestock (cattle). Due to its location on the Caspian
Sea just 40km from Iran, Lankaran was an important point on the caravan routes between Europe and Asia for
a long time. Therefore, the utilization of the region's natural resources has a long history.

Recent decades have been witness to dramatic increases in population, intensive activities in the land-
use capability, changes to forests and anthropogenic landscape transformation in the study area. Croplands,
pastures, plantations, and urban areas have expanded in recent decades, accompanied by large increases in
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energy, water, and fertilizer consumption, along with considerable losses of biodiversity. Since the mid-
twentieth century, anthropogenic influences have intensified the transformation of natural landscapes in the
province. One consequence of world population growth is an alarming increase in land-use in the global
environment, including the conversion of rich ecological areas into cropland, and fertile lands into urban areas
(Al-sharif and Pradhan, 2014).

Figure 1. Geographic position of Lankaran Province.
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Figure 2. Natural biomes of Lankaran Province.

Azerbaijan experienced two periods of deforestation that reduced the forest area from 2.6 million ha,
or 30 per cent of the land area, to 1.14 million ha by 2015. The first period was from 1861 to 1921, when wood
was needed for construction for oil exploitation. The second, was after independence from the Soviet Union
(FAO and Forestry Department of the Ministry of Ecology and Natural Resources of Azerbaijan, 2017). In the
1924-2018 period, an absolute number of people in the study area increased 3-4 times. Overpopulation and
demand natural resources increased the tension between landscapes with limited natural resources and
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ecological potential, and leads to the disruption of the ecological balance. Such changes in land use have
enabled humans to face the challenge of managing trade-offs between immediate human needs and maintaining
the capacity of the biosphere to provide goods and services in the long term. This process further intensified
the anthropogenic transformation. At the same time, anthropogenic processes such as terracing, irrigation,
melioration, construction of hydrotechnical installations and roads have led to the formation of new urban
landscapes. At present, in the province, there is almost no land not influenced by human activity. Population,
agriculture, transport, and tourism are the most important factors driving the anthropogenic transformation of
landscapes in the studied area. The study of the anthropogenic factors of the transformation of the natural
biomes of the region is necessary for determining how to mitigate damage to local biomes.

3. Dynamics of biome transformation

Specific species of vegetation in the province, including numerous endemic and relict plants, are widely
spread in the studied area. The foothills of the region, low and middle mountainous areas were once covered
with forests (Figure 2). During the Soviet period, the use of the Talysh Mountain forests of Azerbaijan was
centrally organised. After 1980s, when the Soviet socio-economic system collapsed, the local people in the
Talysh Mountains turned increasingly toward subsistence farming, using wood for heating, cooking and
building, both for personal use and for sale. The unregulated collection of this wood, together with an increasing
use of the forest for pastureland, led to the degradation and loss of large numbers of trees. As result local
ecosystems have been completely changed: anthropogenic activity has diminished the area of the forests,
drastically changing their boundaries. The decline is closely linked to an increase in populations and
settlements, the expansion of agriculture in the area, unplanned forest felling, and grazing. One of the
anthropogenic factors affecting the landscape of the natural region is also due to the increase in the construction
of facilities for tourism and recreation.

Figure 3. Cutting down trees in Masalli, Lankaran Province.

Other plant species are widely spread in the Lankaran Province as well. These include mosses, grasses,
small-leafed shrubs, and dwarf trees. These areas were also subjected to transformation, and the wetlands were
dried up at the same time. In addition to the demolition of forests on smooth mountain slopes and the widening
of river valleys to make way for fertile sown areas, other forests are transformed into bush areas. Summer
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grazing of high-mountain pastures impacts the forests at the upper timberline. During the 1990s and early
2000s, summer pasture at higher altitudes was grazed less intensively than during the Soviet period due to a
breakdown of infrastructure. Since 2010, work to restore infrastructure, such as repairing or renewing bridges,
and the availability of better vehicles for equipment transport, have led to a sharp rise in grazing pressure.
Climate change may be expected to result in lower timberlines moving up mountain slopes. At the higher
altitudes, regular grazing prevents forest species recruitment and means that the upper timberline cannot move
higher. Climate change will most likely result in a reduction in forest area e.g. in Azerbaijan (UNDP, 2011).
The severity of the anthropogenic transformation fluctuates depending on the geomorphological
conditions, climatic conditions and local economic activity. For the effective preservation of biodiversity at
any level, including rare species and a component of unique communities, urgent protection of local habitats
must be imperative (Suleymanov, 2005). Conservation of this area for future generations requires targeted
action to prevent detrimental human activity. The most important protected areas in this part of Azerbaijan are:
the Gizil-Agach National Park ( 88,400 ha wetlands and marine area, designated to protect waterfowl), the
Zuvand conservation area (15,000 ha, mountain meadows and forests, designated to protect game birds, bear,
leopard, and rare reptiles), and the the Hyrcan National Park (3,000 ha, humid thermophilous Hyrcanian forests,
designated to protect the unique plant communities rich in relic and endemic species). At present, the economic
activity of people intensifying in the area has led to substantial change and reconstruction of landscape
components, degradation of the sensitive ecosystems of the area, and the emergence of re-derivative complexes
on the spot (Figure 4). Therefore the distance from settlements affects the neighboring forest area significantly.
The biodiversity and density of the species composition of forests are higher the further one moves away from
settlements. In other words, as a distance from the urban area increased, forest degradation decreased.

Dynamics of anthromes and natural biomes in the Lankaran lowland over the past 120 years
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Figure 4. Dynamics of changes in anthromes and natural biomes in Lankaran Province between 1890-2010.

4. Conclusions

The study indicated that forest disturbance was related to distance to urban areas and human activities.
Natural ecosystems are almost completely lost because of significant anthropogenous transformation. The
ecological imbalance of landscapes is directly related to anthropogenic effects, which is manifested in the rapid
destruction of ecosystems, the reduction of biodiversity, the decline of biological productivity. The richness
and intensity of the species composition of forests grow as they move away from settlements. The main factors
limiting the restoration of natural biomes are the pastoral activities of cattle, the cutting down of trees, and the
ongoing draining of marsh and meadow land. In order to solve the problems arising from the anthropogenic
impacts of natural landscapes in the Lankaran province further regulation, management, and planning of the
existing anthropogenic influences is necessary. For effective preservation of the whole biodiversity of the plant
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and animal species, including rare species and a component of unique communities it is necessary to ensure
urgent protection of habitats. The challenge now is to provide good economic options for the local population,
while preserving long-term the Hyrcanian Forest ecosystemFarming should be planned purposefully, with
human impact limited to certain frameworks. At the same time, environmental diversity and the natural features
of the study area should be taken seriously in the optimizing of any conservation plans.

Without doubt, one of the greatest challenges facing natural ecosystems is to help in the creation of the
cognitive basis for the transformation of the biomes and its noneconomic richness into workable parameters in
educational and decision-making processes and at the same time to create the affective basis for not only
understanding but also loving nature.
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Abstract: Establishment of protected areas is one of the most important activities in the conservation of natural resources,
biodiversity and gene pools, including, promoting a healthy lifestyle for people in the world. The concept of preserving
landscape-ecological diversity and sustainable development promotes the improvement of socio-economic indicators and
at the same time ensuring the protection of the environment and ecosystems. The aim of the paper is to examine the
relationship between landscape-ecological diversity in protected areas in Azerbaijan and the factors that contribute to
this relationship with sustainable development. The article identifies landscape-ecological differences, including the
principles and development of protected areas such as National Parks, Nature Reserves and Habitat/Species Management
Areas in Azerbaijan. For the first time, a landscape-ecological frame model was developed to ensure environmental
balance. A medium-scale digital (1: 600,000) "ecological carcass” map of Azerbaijan has been developed and its
structural elements explored. Currently, only 10% of the territory of Azerbaijan are protected areas. Given the
anthropogenic pressure on landscapes in Azerbaijan, it has been established that the structure of the territorial
organization of protected areas does not comply with existing environmental balance norms. To do this, proposals to
increase the area of protected sites to 15% of the country's territory were justified. The current state of use of protected
areas in the development of ecotourism has been considered and evaluated as an element of sustainability. Indicators of
tourism activity in national parks were analyzed on the basis of statistical sources.
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1. Introduction

In recent decades, the rate of extinction of fauna and flora as a result of anthropogenic influences
has surpassed the evolutionary process. The risk of species extinction has worsened by almost 10% over the
last decades (United Nations, 2019). The creation of protected areas has become one of the most important
steps in the conservation of natural resources and wildlife of the world. The effective management and
location of such areas in biodiversity-critical areas play an important role in sustainable development.
International Union for Conservation of Nature (IUCN) has approved Key Biodiversity Areas (KBAS) in
the terrestrial, freshwater and mountain areas of the world to provide a global approach in identifying
important areas for biodiversity (IUCN, 2016). Thus, the Important Bird Areas in which BirdLife
International has operated since 1980 have been incorporated into other protected areas and formed the
KBAs (Giiven et al., 2016). The KBAs have international importance for the conservation of biodiversity
on a global scale. KBAs are sites, in that they are relatively limited in extent, and could thus potentially be
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managed as protected areas or by other effective means to conserve biodiversity. (Dudley et al., 2014).
According to the UN report (United Nations, 2019), the share of protected areas in the KBAs has increased
by 10% between 2000 and 2010, compared with 3% in 2010-2018. With the current trend, by 2030, about
50% of each KBAs will be covered globally by protected areas.

Protected areas in Azerbaijan covers 10.3% of the country's territory. The total KBAs areas are up
to 15%. Based on the classification of protected areas by the 6 categories defined by the IUCN, the protected
areas of Azerbaijan belong to 1st (Strict Nature Reserve), 2nd (National Parks) and 4th (Habitat/Species
Management Area) categories. According to the number of protected areas, 24% of them are Strict Nature
Reserves, 22% are National Parks and 54% are Habitat/Species Management Areas. Determining the
landscape-ecological diversity of each protected area in order to ensure the sustainability of such areas is
one of the important prerequisites.

Thus, the fact that protected areas in Azerbaijan are located in both highland and plains is the main
reason for landscape diversity. More than 50 landscape ecological systems have been identified in the
national park areas using the methods presented in the article. An ecological carcass model has been
developed to ensure the sustainability of these systems in protected areas. The ecological carcass is a
combination of ecosystem territorial management regimes that support environmental sustainability,
prevent loss of biodiversity and landscape degradation (Tishkov, 1995; Elizarov, 1998). The functions of
this concept are implemented by applying appropriate legal, economic and management mechanisms that
relate to the level of existing economic infrastructure and environmental management technologies. The
purpose of the ecological carcass is to ensure the environmental sustainability of the area in the most
efficient manner while maintaining systematic management of nature. The ecological carcass is not a form
of nature conservation, but a way of managing nature, which ensures long-term sustainable integration of
human and natural resources.

Another factor that contributes to sustainability in protected areas, especially national parks, is the
proper eco-tourism policy. The preservation of natural monuments and cultural heritage for future
generations should be a priority goal when promoting eco-tourism in national parks (Tore et al., 2012).
Increase in visitors to national parks, especially in recent years, raises the importance of sustainability in
terms of environmental protection. In this context, the eco-tourism indicators investigated in the article,
some of the problems and solutions are intended to ensure sustainability in protected areas.

2. Materials and Methods

In the study we used a landscape map of Azerbaijan (2017), multispectral images based on Earth
Explorer USGS (Landsat 8), as well as materials obtained from literature and field studies. Satellite images
have been analyzed, in particular, in the definition of landscape-ecological systems for each national park.
The analysis is based on images of the last 2 years. Azerbaijan's 1: 600,000 scale modern landscape map
(2017) was also used during system identification. Thus, using ArcGIS software, the landscape map and
protected areas were brought to the same coordinate system and the landscape systems that fell into the area
were identified. The results of the observations we have made during our field studies have also been helpful.

In the analysis of the research, the methods utilized in mapping, statistical, comparative, system-
structural and literature sources were used. Cartographic techniques have been used in the mapping process
and the comparative research method used in the determination of landscape systems. The system-structural
method was taken into account in the development of the environmental framework throughout the country.
Statistical data is available from official websites of the State Statistics Committee of the Republic of
Azerbaijan and the Ministry of Ecology and Natural Resources.
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3. Analysis and Discussion

The Eldar Pine Botanical Reserve, declared in 1910 in Azerbaijan, is the first reserve in the
Caucasus. The Goygol Nature Reserve, established in 1925, the Zagatala and the Kyzylagaj reserve in 1929,
the Hirkan reserve, established in 1936, are the first protected areas in Azerbaijan. Nature reserves with had
been created in later decades, such as Turyanchay, Pirgulu, Gobustan, Basitchay, Shirvan, Ismayilli, and
others were had contributed to the further expansion of the environmental network across the country and
the coverage of various geocomplexes.

Although there is little experience in organizing and managing national parks in Azerbaijan, some
progress has been made in this area. The creation of the first national parks dates back to 2003. In the same
year, the Ministry of Ecology and Natural Resources established the Ordubad, Shirvan and Aghgol national
parks. As a continuation of this work, the national parks of Hirkan and Altiagach in 2004, Absheron National
Park in 2005, Shahdagh National Park in 2006, Goygol National Park in 2008, Samur-Yalama National
Park in 2012 and, finally, Kyzylagaj National Park in 2018 was created (Table 1). Most of the national parks
were created based on the expansion of previously existing reserves.

In 2008, the area of Hirkan National Park was almost doubled and increased from 21,435 hectares
to 40,358 hectares. On November 25, 2009, the Ordubad National Park was expanded by the Decree of the
President of the Republic of Azerbaijan at the expense of the Shahbuz State Nature Reserve, Shahbuz, Julfa
and Ordubad districts' area to the 42797.4 hectares (the previous area was 12,131 hectares). By the same
order, the national park was renamed and called Zangazur National Park named after academician Hasan
Aliyev. By the Decree of the Cabinet of Ministers of the Republic of Azerbaijan dated July 8, 2010, the
territory of Shahdag National Park was expanded to 14,613.1 hectares and was increased to 130,508.1
hectares (the previous area was 115,895 ha). Currently, national parks make up 4.9% of the country's
territory.

The total area of protected areas in the country is 892 547.39 hectares. There are 10 national parks,
10 state nature reserves and 24 Habitat/Species Management Area (Zakaznik) in the country. The share of
protected areas throughout the country is 10.3% (tables 1 and 2). For comparison with European countries,
it is possible to note that this figure is 53.6% in Slovenia, 40.9% in Luxembourg, 39.7% in Poland, 39.3%
in Croatia, 37.8% in Germany and 37.6% in Slovakia. The lowest countries in Europe are Turkey with 0.2%,
Bosnia and Herzegovina 1.4%, Ukraine 4%, Moldova 4.2%, Montenegro 6.4%, etc. (UNEP-WCMC and
IUCN, 2019).

Table 1. Share indicators of protected areas in Azerbaijan.

Protected area Area, ha n By country, %
percents

National Parks 421 366.4 47.2 4.9

Nature Reserves 120 723.04 13.5 14

Zakazniks 350 457.95 39.3 4

Total 892 547.39 100 10.3

The management of protected areas in the republic is regulated by the "Law on Specially Protected
Natural Areas and Objects” (2000). According to the law, state nature reserves has the status of nature
protection agencies and research institutions territory, created to preserve the natural state of typical and
rare natural complexes and objects of study of natural processes and phenomena. The main objectives in the
creation of the reserves are to preserve the natural and genetic fund, biological diversity, ecological systems,
and natural complexes and objects, to conduct scientific researches and monitoring.
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National Parks - with the status of nature protection agencies and research institutions territory
where natural complexes are located have special ecological, historical, aesthetic and other value used for
nature conservation, educational, scientific, cultural and other purposes. The main objectives of national
parks are to create conditions for tourism and recreation; development and application of scientific methods
of nature protection and ecological education; environmental awareness and environmental monitoring of
the population.

The next specially protected area is the Zakazniks (Habitat/Species Management Areas). Zakazniks
- areas of particular importance to the protection or restoration of natural complexes or their components,
as well as maintain the ecological balance. These reservoirs may be complex, biological, paleontological,
hydrological and geological profile. Any activity that may cause damage to natural complexes and their
components is prohibited in the Zakazniks. In addition, the activities of protected areas guided by the
Constitution and laws of the Azerbaijan Republic, international treaties supported by Azerbaijan, decrees
and orders of the President of the Azerbaijan Republic, decrees and orders of the Cabinet of Ministers, the
regulatory legal acts of the Ministry of Ecology, regulations of parks and reserves.

Table 2. Biodiversity in the National Parks of Azerbaijan.

Administrative
and territorial
units

Date of

N: | National Park f
creation

Protected species Area (ha)

Fauna: Leopard, muffin, wild boar, wild
cat, Pallas's cat, brown bear, wolf, jackal,
badger, etc.;

Flora: Tussilago farfara, Berberis vulgaris,
Dorema glabrum, Cephalaria, iris
grosshemii

Zangazur NP
1 named after
acad. H.Aliyev

Ordubad, Shahbuz,

Julfa d. 42797.4

June 16, 2003

Fauna: gazelles, flamingo, Mute swan,

2 Shirvan NP

Baku c¢. Garadagh
d., Salyan and
Neftchala d.

badger, wolf, fox, wild boar, jackal, beaver
etc.

Flora: dark-salt, salty-saline, wormwood-
ephemeral plant formations, etc.

54 373.4

July 5, 2003

3 Aghgol NP

Aghjabadi and
Beylagan d.

Fauna: Badger, fox, boar, beetle, Eurasian
otter, reed cat, Mallard, Western
swamphen, Whooper swan and others.
Flora: Artemisia vulgaris, Halocnemum
strobilaceum, Kalidium caspicum,
Phragmites australis, etc

17924

July 5, 2003

4 Hirkan NP

Lankaran and
Astara d.

Fauna: black stork, bear, spotted deer,
wildcat, squirrel, badger, raccoon, leopard,
Lynx, Francolinus, etc.

Flora: Albizia julibrissin, Parrotia persica,
Buxus hyrcana, Gleditsia caspica, Quercus
castaneifolia, Diospyros lotus, Rubus etc.

40 358

February 9,
2004

5 Altiaghaj NP

Khizi and Siyazan
d.

Fauna: deer, brown bear, wild boar, lynx,
raccoon, rabbit, fox, wolf, woodpecker, etc.
Flora: Fagus orientalis, Mespilous,
Paliurus spina-christi, Rosa cinnamomea,
Crataegus

11035

August 31,
2004

6 Absheron NP

Baku c. Khazar d.

Fauna: Caspian seals, Macrovipera,
Caspian turtles, water birds (seagulls, coot,
mallard, etc.)

Flora: Canvolvulus Persica, Crepis
Parviflora B., Daucus Carota L., Juncus
Acutus L., Phragmites Communis, Tamarix
Ramosissima

783

February 8,
2005
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Fauna: roe deer, boar, brown bear, wolf,
jackal, raccoon, lynx, lizard, eagle,
steinadler etc

Flora: Taxus baccata L., Pinus kochiana 130 508.1
Klotzch ex C. Koch., Juniperus
foetidissima Willd, Castanea sativa Mill.,
Atropa caucasica Kreyer, etc.

Guba, Gusar,
Ismayilli, Gabala,
Oghuz and
Shamakhi d.

December 8,

7 Shahdagh NP 2006

Fauna: Caucasian deer, roe deer, wild
boar, brown bear, European wildcat, wolf,
Goygol, Dashkasan, | jackal, etc.

Goranboy d. Flora: Euonymus europaeus, Fraxinus
excelsior, Viola, Mespilus, Pinus eldarica
Nedw.

8 Goygol NP 12 755 April 1, 2008

Fauna: Reed cat, lynx, Caucasian deer,
Caucasian chamois, European wildcat, wild
Samur-Yalama boar, etc. November 5,
9 NP Khachmaz d. Flora: Oak, peanuts, fraxinus, Alnus 1177245 2012

incana, Crataegus, Ribes, Prunus avium,

Mespilus

Fauna: wolves, foxes, jackals, wild boars,
Eurasian beaver, pelicans, black storks,
marbled duck, etc. 99 060.0
Flora: Ceratophyllum demersum, Algae,
Phragmites.

Lankaran, Masalli
and Neftchala d.

September 26,

10 | Gizilaghaj NP 2018

Total: 421 366.4

Landscape-ecological diversity of protected areas. Here we consider landscape-ecological diversity
as a combination of landscape and biodiversity of any territory. A change in the amplitude of the relief from
-27 m above sea level to 4466 m in Azerbaijan led to landscape-ecological diversity. From this point of
view, the sharp differences in relief in protected areas make the landscape-ecological diversity even more
colorful. Depending on the location in protected areas, different landscape types can be seen, ranging from
the semi-desert landscape to the nival landscape. Azerbaijan's protected areas can be divided into two groups
due to their mountainous and flat landscapes. 62% of the total protected areas are located in the highlands
and 38% in the plains.

Due to the geographical features of the national parks of Azerbaijan, there is a unique landscape
and ecological diversity. The diversity that is associated with relief is given in Table 3. The table of the
landscape-ecological diversity is based on a comparison of the landscape map of the Azerbaijan Republic
(Landscape map, 2017) with a map of protected areas, satellite images and field surveys (Figure 1). The
analysis shows that with the change of altitude in the national parks in the mountainous areas, ecosystems
changing and acquiring new qualities. Located here, the Shahdag National Park, the largest national park in
the South Caucasus, is located in the middle and highlands of the Greater Caucasus, combining various
forest ecosystems, mountain meadows, and rock-glacial complexes. The other national parks located in the
mountainous areas are Zangezur, Hirkan, Altiagac, and Goygol.

Although 40% of the areas of the national parks are located in the plains, the landscape and
environmental diversity here is quite high. Despite the low amplitude of the relief, relatively low-lying fields
in the area, Oxbow lake sediments, underground water distribution at different depths create smooth, flat
seaside relief, and colorful ecosystems. As a result, this increases landscape-environmental diversity. These
are Shirvan, Aghgol, Absheron, Samur-Yalama and the newly created Gizilaghaj National Park. Most of
the national parks in the plains are below the ocean level. Information on biodiversity of National Parks is
given in Table 2.
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Landscape-ecological carcass- is a system of measures aimed at preserving the landscape and
biodiversity in a given territory. There is a need for the creation and modeling of landscape-ecological
carcass based on geographical location data for the preservation of the ecological balance of each country,
region or the world as a whole. In modern conditions, the dramatic increase in anthropogenic impacts has
resulted in an increase in the value of natural resources and ecosystems as well. The rapid progress of this
situation in the modern world requires a well-regulated nature management procedure. At present,
environmental management in Azerbaijan is at the local level. From this point of view, the study of the
elements of nature as a whole system is very important in ensuring sustainability.

Table 3. Landscape-ecological diversity in national parks.

N: National Amplitude of the Landscape-ecological systems
: Park relief height (m) P gical sy
Zangazur NP . . . .
1 named after 2000 - 3904 M(e;dlt_errlanealz step:js, xerop_h;llte bush s(,j allplr)e meadows, sub nival
acad. H.Aliyev and nival rocks, and perennial snow and glaciers
2 Shirvan NP 2747 Semlde_serts of gol and marine pla|n§, hydromorphic and saline
depressions, seaside terraces and sand ridges
3 Aghgol NP 10-0 Semideserts of alluvial pl_ams, aqual-lake complexes, coastal swamp,
swampy meadow and salinity
4 Hirkan NP 50 - 1000 Relict I_—||rkan Forest Ecosystems of Plains, Low and Medium
Mountains
5 | Altiaghaj NP 700-1500 Mountain forests, mountain meadows, mountain steppe ecosystems
6 | Absheron NP -27 — (-26) Seaside swamps, wetlands, eol sands and aqual-marine complexes
Oak-hornbeam, beech-hornbeam, beech-oak forests ecosystems of
7 | Shahdagh NP 600 - 4466 low, medium and highlands; subalpine and alpine meadows, subnival
and nival
8 Goygol NP 1200 - 3066 Oak—ho_rnbeam, beech-hornbeam forests of medium and lowlands,
mountain meadows, aqual-lake complexes
Samur-Yalama Intrazonal plain forests, meadow-forests, seaside rocks and sandy
9 -27 - 60 . . )
NP semi-desert, tourism and recreation complexes
10 | Gizilaghaj NP 27— (-26) Aqufal—marme _complexes, coastal reeds, swamps, wetlands, and
seaside sands ridges

Different structural and administrative elements of the environmental carcass can vary depending
on regional geographical features. Due to its role in maintaining environmental stability in Azerbaijan and
to ensure its sustainability, specific regimes for the use of certain areas have been identified. We consider it
expedient to divide the structural-managerial elements of the landscape-ecological carcass in Azerbaijan
into four levels. These are the national, regional, local and individual farmers' levels. Separate structural
elements are given depending on the scale of each level (Figure 2). The management of protected areas is
organized at the national level. The main goal of the activity is to limit and regulate the anthropogenic
impact in such areas. At the regional level, it is expected to regulate anthropogenic impacts on natural
complexes and forest ecosystems which are not belonging to protected areas. At the local level, the
management of the ecological frame is organized to regulate anthropogenic loads. These include the use of
natural ecosystems based on landscape planning, the protection, and conservation of natural monuments
and small forest areas. The last part of the management structure is at the level of individual farmers. This
level includes regulation of grazing norms in the context of improved land use, erosion control measures,
and strengthening of slopes.

Depending on the time and place, the elements of the environmental carcass may also change. Each
of these elements has a role in the efficient functionality of the ecological framework. Failure of one element
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can affect other parts of the system as well. To maintain interconnection between systems, river systems,
natural monuments that play the role of ecological corridors, such as large forest strips, should be considered
in the organization of the ecological frame. Taking into account the necessity of links between the elements
of the structure, it is important to integrate such natural objects into the composition of the ecological
carcass. Such structural elements were used during the preparation of the map of the Azerbaijan Landscape-
ecological carcass (Figure 3). All protected areas are regarded as the landscape-ecological core of the
carcass. Ecological corridors have been identified along the river beds flowing through the territory of
Azerbaijan. Other elements included in the map are wetlands, unprotected natural forest ecosystems, and
various natural monuments (caves, mud volcanoes, rocks, sea and river terraces, etc.).
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Figure 1. Azerbaijan Landscapes and Protected Areas.
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Figure 2. Structural-management model of landscape-ecological carcass.
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Figure 3. Landscape -ecological carcass map of Azerbaijan.

Problems and difficulties. There are also challenges and difficulties depending on the area where
the protected areas are organized and managed. In order to maintain sustainability and protection of the
natural gene pool in such areas, it is necessary to study and identify the causes. At present, national parks
of the country have such problems as management of a territorial organization, the territorial ratio of park-
interior structures, in the design of natural functional units, ongoing lack of financial resources, the selection
of ecotourism routes, the establishment of relationships between protected areas and economic activities,
and the lack of qualified personnel (some of them are given in the pic. 3). In mountainous areas, it is difficult
to prevent natural disasters, especially forest fires, in difficult relief conditions. An example of the
complexities of the territorial structure and the difficulties of managing from a single center is the Shahdag
National Park. There are separate subdivisions of this national park, covering the territory of 6 regions.

An example of protected areas located on the plain is Samur-Yalama National Park. Here, some
parts of the unique plain forests are occupied by population and tourism facilities, some rare trees in the
forest have dried up, the fruit trees and shrubs in the lower reaches of the forest and animal feed have been
destroyed, and the tall fences inside the park have disrupted wildlife migration, caused animals to attack
villages frequently. In this park, for the proper management, there is a need for an organization of
environmental education with the local communities, the removal of stone fences, and etc.

Unsystematic grazing of animals is observed both in the mountains and in the plains. In winter
season plains and during the summer months mountains are severely eroded. This leads to the degradation
of biodiversity, especially soil and vegetation, and desertification. Although the law provides for grazing 4-
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8 sheep per 1 ha in a pasture, this figure is higher. It is possible to observe 25-30 and sometimes 50 heads
of sheep per hectare. This means that the norm is repeatedly violated.

Difficulties in
preventing natural
disasters, such as
forest fires,
landslide etc

The lack of
qualified staff

Ongoing lack of
financial resources

Problem and
challenges

Unsolved conficts
with the
surrounding areas

Management of
territorial
organization

The establishment
of relationships
between protected
areas and
economic activities

Figure 4. Some difficulties in protected areas of Azerbaijan.

The loss of valuable grazing areas in the coming years will be inevitable if such negative
consequences are not prevented soon enough. For this reason, there is a need to develop additional activities
and ecosystem services, especially in residential zones close to protected areas. One of the key aspects of
successful management of protected areas is the support of local stakeholders (Wells and McShane, 2004).
Promoting ecosystem services for sustainability (Schirpke, 2017; Guerbois and Fritz, 2017) and
implementation of programs can be an important solution in this regard. Thus, the development of other
alternative farms can lead to a decline in the number of sheep and livestock. Fruit and its processing,
expanding beekeeping, collecting medicinal herbs, selling local crafts, handicrafts, and stimulating activities
for local businessmen will lead to improved living standards and at the same time protecting biodiversity.

Ecotourism in national parks. Ecotourism is seen as a tool for conservation and sustainable
development (Ceballos-Lascurain, 1998, p. 8). So, how to maintain sustainable development for an
ecotourism site has become a critical issue (Tsaur et al., 2006). Ecotourism plays a highly important role as
an effective tool for the concept of sustainable development. Ecotourism, as alternative tourism, involves
visiting natural areas to learn, to study, or to carry out activities environmentally friendly, that is, tourism
based on the nature experience, which enables the economic and social development of local communities
(Kiper, 2013). The development of ecotourism, in particular, contributes to the development of the regions
and the improvement of living standards. There are great opportunities for the development of this type of
activity in national parks of Azerbaijan. Landscape diversity, biodiversity, fascinating natural monuments,
and rich resources of national parks located in plain and mountainous areas give it a reason. Although some
efforts have been made to improve the infrastructure in national parks in recent years, there are still
shortcomings. It is important to improve and mark all ecotrails necessary for tourists' movement in national
parks, as well as to increase security measures. There is a need for the restoration of several historical
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monuments located in the high mountains. The total number of ecotrails is currently about 100 (Table 4).
Depending on the type of trail, it is possible to move by foot, horse or car.

It is positive that the number of visitors to national parks has increased 10 times, especially in the
last 5 years. Thus, in 2013 the number of visitors to the national parks was 1,634, while in 2017, the number
was 184,504. The number of foreign citizens increased from 484 to 5798 in those years. Visitors of
Absheron, Shirvan, Altiagac, and Shahdag national parks are higher than others because of the location
close to the capital.

Table 4. Tourism activities in national parks (The State Statistical Committee of the Republic of Azerbaijan,
https://www.stat.gov.az, Accessed: 01 Sep. 2019).

Activities / Years 2010 2011 2012 2013 2014 2015 2016 2017
Number of ecotrails and 19 82 58 58 74 43 90 101
routes - total, units

From them:

water 1 1 1 - - - - -
with a horse 2 5 5 6 7 5 26 26
on foot 14 50 43 42 59 28 42 49
Number of visitors, 2062 5248 1781 1634 1432 74771 198583 | 184504
people

citizens of foreign 108 445 336 484 183 733 2801 5798
countries

Thus, protected areas play a very important role in preserving the country's biodiversity and
promoting sustainable development. Measures for the protection and expansion of these natural pearls
should be carried out continuously, and public awareness activities should be taken into account. There is a
need for the creation of protected areas in the KBAs, with approved by the IUCN. From this point of view,
it is advisable to create zakazniks along the Mil plain, on the delta of the Kura River, around Hajigabul,
Sarisu, Mehman and Agzibir lakes. It is possible to expand the areas of the Altynagac, Hirkan, and Goygol
national parks. The Sultanbud forest, which is widely spread on the Karabakh plain, should be declared a
reserve. It is expedient to create a zakaznik about 50 meters of both coasts along the Gusarche River basin.
Thus, the creation of protected areas along the river basin is critical to improving the relationship between
marine and terrestrial ecosystems.

4. Conclusions

Although the total area of Protected Areas in Azerbaijan has increased by 1.8% over the last 10
years, it cannot be considered in accordance with existing environmental standards. To achieve this, it is
advisable to increase the total protected areas up to 15% by creating new national parks and expanding the
existing protected areas in the country over the next 10 years.

An analysis of a table drawn up by comparing modern landscape map and satellite images with the
locations of national parks reveals that the landscape and ecological diversity of national parks in
mountainous areas is higher than that of plain national parks. This also shows that mountainous areas have
higher ecotourism potential. Based on the statistical data analyzed, the increase in the number of visitors to
national parks shows that tourists' interest in the landscape and environmental diversity of Azerbaijan has
increased recently.

For the first time, the structure-management model of the landscape-ecological frame and the map
of the medium-sized landscape-ecological frame of Azerbaijan (1: 600,000) have been developed. The
structure-management model includes four levels (republican, regional, local and farmer), and the
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environmental map shows nuclear, ecological corridors, wetlands, unprotected natural forest ecosystems,
and various natural monuments. It is advisable to use these elements in the organization and management
of sustainable environmental development in Azerbaijan.
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Abstract: Artificial water level drop and eutrophication radically changed the ecosystem of Lake Sevan. During 1928-2018
the Values of Primary Production of the Lake (VPPL = phytoplankton production + phytobenthos production) and varied
energy equivalent of biomass (Bz) and gross production (Pz) of zoobenthos varied by a factor of 10 or more. Strong positive
dependencies of both Bz and Pz on VPPL were found. Similar dependencies were also revealed separately for
Chironomidae, Oligochaeta and detritivores. Regression equations of dependencies were then used to estimate the
development of zoobenthos under different trophic conditions: oligotrophic, mesotrophic and eutrophic. Significant climate
change was observed over the past 80 years. From 1935-2012, the annual mean temperature in Armenia increased by
1.03°C. The climate change projections for Lake Sevan are an increase of mean annual water temperature of 0.5°C by
2030, 2°C by 2070 and 4°C by 2100 against the baseline of 9.1°C. Observations showed that in Lake Sevan an order of
magnitude increase of VPPL results in an increase of the gross production of macrozoobenthos by factor of 7. Meanwhile,
a 4°C temperature increase is estimated to increase the rate of zoobenthos production (Pz/Bz) only by a factor of 2.
Therefore, the most effective measure required for the mitigation of climate change effects on the Lake Sevan ecosystem is
keeping the trophic status of the lake as low as possible, and should include:

- runoff prevention of of organic materials from agricultural, industrial and domestic origins into Lake Sevan;

- prohibition of any activity that involves the use of organic phosphorus and organic nitrogen directly in the lake.

Key words: trophic status, zoobenthos, climate change, temperature increase.

1. Introduction

Eutrophication and temperature increase radically change aquatic ecosystems. Climate change is
among the most serious environmental challenges facing humanity and the ecosystems that provide the
goods and services on which it relies (Harrod, 2016). Global mean surface temperatures have increased by
0.75°C over the past century, with the rate of change increasing from the 1970s (Trenberth et al., 2007).
Warming has also been recorded in freshwater ecosystems worldwide (Bates et al., 2008), including mean
water temperature increase 0.3°C over the last 40 years in Lake Sevan (Poddubny, 2010a). Lakes are
effective sentinels for climate change because they are sensitive to climate, respond rapidly to change, and
integrate information about changes in the catchment. Fast turnover times from organismal to ecosystem
scales in lakes are a prerequisite for detecting such rapid changes (Adrian et al., 2009). Climate change is
projected to cause significant alterations to aquatic food web structure, dynamics and biodiversity, and
primary and secondary production (Wrona et al., 2006). Among the effects of climate change are the
increase of water temperatures with the consequent diminution of dissolved oxygen, and the reduction of
available habitats for most stenothermal organisms.
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An environmental forecast can be based on “one of two methodological approaches: first, by
creating dynamic models in which systems are studied, and second, in statistical processing of time series
of observations and extrapolation of these series to the future” (Mikhailovsky, 1983). Having the unique
time series of 90 years of observations, the second approach will be the basis of our methodology.

Forecasting, and environmental forecasting in particular, is a risky and ungrateful process. A good
example is the forecast of the development of ecosystems of lowland reservoirs built between 1930-1950
on the Volga, Kama (Russia) and Dnieper (Ukraine) rivers, made by leading hydrobiologists and
ichthyologists of the USSR, who absolutely dido not took take into account the processes of self-dispersal
of the northern species towards the south and vice versa. The errors of quantitative forecast were even more
significant: the productivity of phytoplankton turned out to be much higher, and that of zooplankton and
commercial fish — significantly less than predicted. In this case, errors in the forecast of fish productivity
of reservoirs resulted in an overestimation of ten times of the actual zoobenthos biomass (Nikolayev, 1980).

Nevertheless, the need for environmental forecasts (of course, reliable!) is acute; the number of
their potential consumers is growing. They are of particular importance in the light of the environmental
impact assessment of projects (Rosenberg et al., 1994), in connection with the adoption of The Law on
Environmental Impact Assessment and Expertise” (2014).

The impact of climate change on the different links of the aquatic food chain has been studied
mainly in marine ecosystems. In the North Sea the main changes occurred in both phyto- and zooplankton
and included a shift in phenology, the composition and abundance, an increase in phytoplankton biomass
and associated decrease in zooplankton biomass (Reid, 2006). In the zoobenthos of the Barents Sea there
was a positive correlation of the biomass of boreal species and a negative correlation of the biomass of
arctic species with temperature fluctuations, in which there was a 3 to 7-year lag period of biomass response
to temperature for several dominant species (Frolova et al., 2007). Climate change affects the distribution
and productivity of fish species (Cheung et al., 2010), has an impact on the sustainability of marine fisheries
and aquaculture, and on the livelihoods of communities that depend on fisheries (Wrona et al., 2006).
Climate warming likely will cause a shift in the distribution limits for fish species with a change in growth
performance and physiology, or even extinction of the species in the world (Mazumder et al., 2015).

Meanwhile, there are very limited data on the impact of climate change on different aspects of
functioning of aquatic food chains in freshwater ecosystems. The purpose of this work is to show on the
example of Lake Sevan the impact of changes in trophic status and climate change on the benthos in a large
freshwater high-altitude limnic waterbody. This is possible due to the unique and fairly intensive long-term
historical data base for Lake Sevan (1928-2018). The spatial stability and relative longevity of macrobenthic
organisms make them the most convenient objects in the study of long-term environmental changes (Viter,
2011), including for environmental forecasting.

Lake Sevan (40.47°N, 45.33°E) is located in the northern part of the Armenian Volcanic Highland,
in Gegharkunik Province of Armenia. The basin of Lake Sevan makes up one sixth of the total territory of
the country. Lake Sevan is the largest lake of the Caucasus Region and one of the largest freshwater
mountain lakes in Eurasia. All other neighboring great lakes — the Caspian Sea, Lake Van, Lake Urmia and
Lake Tuz are saline or hupersaline.

The importance of Lake Sevan in the economy of Armenia can scarcely be exaggerated: it is the
main source of irrigation water and provides low cost energy and fish, recreation and tourism. Lake Sevan
and the wetlands of the basin are significant breeding, resting, foraging and wintering areas for waterfowl.

To use the lake’s water effectively, Soviet managers devised a plan to preempt the evaporation
process by reducing the lake’s surface area. The bed of the out-flowing Hrazdan River was excavated, and
a tunnel for the outflow was constructed at a depth of 40 m below the lake surface. The tunnel was
inaugurated in 1949; the plan involved taking of 1 km?® water annually for energy and for irrigation. During
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1949-1964 the lake level dropped at a rate 1 m year? (Lind and Taslakyan, 2005; Babayan et al., 2005).
Compared to 1931, the 2002 lake level was lowered almost 20 m, the surface area had decreased 13% and
the volume 44% (Lyatti, 1932a; Jenderedjian et al., 2005).

The water-level decreases, from this artificial outflow process, influenced an array of hydrological
conditions in the lake and at the lakeshore; the lake has undergone such changes which naturally would
take thousands of years. The most important of these were: the draining of wetlands, worsening water
guality, invasive species succession and biodiversity loss. Lake Sevan experienced increasing
eutrophication. This led to seasonal anoxia near the bottom, decreased water transparency, reduced areas
of macrophytes, and increases of phytoplankton, zooplankton and zoobenthos production by an order of
magnitude. Fish catches doubled due to introduced and invasive species. Meanwhile the number of endemic
fish species declined to critical levels and all of them are listed in the Red Book of Armenia (Gabrielyan,
2010a, c, d). Lake Sevan caused deep violations of functional blocks and links in the ecosystem, an
imbalance of production and destructive relationships, which led to species succession in all links of the
food chain and to the intensification of bioproduction processes (Pavlov, 2010).

Recognizing the true values of wetlands, Armenia became a Contracting Party to the Convention
on Wetlands on 6 November 1993 and designated three sites of international importance, including the
Lake Sevan Ramsar site, which includes the lake and its basin.

The Lake Sevan management strategy was changed after the adoption of two laws about Lake
Sevan. The Law about Lake Sevan (2001) “recognizes strategic significance” of the lake for the people of
Armenia as an ecosystem with “economic, social, scientific, historical, cultural, aesthetical, recreational
and spiritual value”. The Law about Approval of Annual and Complex Measures on Conservation,
Restoration, Reproduction, and Use of the Ecosystem of Lake Sevan (2001) mandates the raising of the lake
water level by 2029 to 1903.5 m above sea level “as a prerequisite for the restoration of the former
guantitative and qualitative indicators of water and the prevention of eutrophication, as an elaborate
presupposition of survival and water quality eutrophication”. In this case, one should have expected a steady
increase in the thermal stability of the lake, an improvement in the oxygen regime of the bottom water
layers, restriction of nutrient inputs from bottom sediments and a significant limitation of the catchment
effect (Oganesyan et al., 1977, 1985; Oganesyan and Parparov, 1986; Oganesyan, 1988; Danielyan et al.,
2011). However, it should be borne in mind that when developing the scientific basis of for the amount of
lake level increase, the current projections of climate change were not taken into account.

In this paper, we analyze changes in the long-term (1928-2017) biomass and energetics, and
energy budgets of major taxonomic groups of macrobenthic fauna in Lake Sevan. We quantify the
relationships between primary production of the lake and the biomass and production of major zoobenthos
taxa. Our objective is to understand the response of the zoobenthos community to changes in lake trophic
levels, thereby providing baseline information that should assist managers when considering future water
level and water intake manipulations. In particular, the results should assist with continued restoration and
rehabilitation by taking into account projected global warming processes, as well as other major links of
the lake's food chain: zooplankton and fishery.

2. Material and Methods

2.1. The study area

Lake Sevan is situated at an altitude 1900.38 m a. s. I., with a surface area 1238 km? and volume
38.1 km?3 (as of January 1, 2019). Prior to draining activities, the lake was situated at an altitude 1916.20 m
a. s. |, the surface area was 1416 km? and volume 58.5 km? (as of January 1, 1931). A minimal water level
of 1896.32 m a. s. |., surface area of 1236 km?and volume of 32.9 km?®were observed in 2002.
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The climate of Lake Sevan basin (4891 km?) is influenced by its high-mountain location. On the
shore the annual number of sunny hours varies from 2,328 to 2,779.

Mean temperature ranges from —5°C in January to 16°C in July, with average annual temperature
5°C. The duration of the frost-free period is about 150 days (Gyozalyan, 1979).

The average annual precipitation in the lake basin ranges from 380 mm on the southern shore to
940 mm on the slopes of mountains. Over the lake, from 340 to 720 mm of precipitation falls annually
(Climatic Atlas of the Armenian SSR, 1975).

Lake Sevan consists of the deeper Minor Sevan and relatively shallow Major Sevan, which are
separated from each other by capes, forming a wide (5.4 km) strait. The length of the lake is 72.5 km; the
largest width of Major Sevan is 30 km, and the Minor Sevan — 14 km.

28 rivers and streams flow into Lake Sevan, and the River Hrazdan flows out of the lake.

Sevan is a dimictic lake with spring and summer circulation. During summer, Lake Sevan water is
thermally stratified, with temperature-derived density differences separating the warm surface waters (the
epilimnion), from the colder bottom waters (the hypolimnion).

The water of Lake Sevan has had high transparency, averaged over 12 m in the year, with a
maximum up to 22 m. In 1978-2004, the water transparency averaged 2.5-4.5 m annually, with a maximum
of 6-8 m. Starting in 2005 until 2014—2017 the water transparency increased to 6-12 m (Gyozalyan, 1981,
1984; Bobrov, 2010; Jenderedjian and Hakobyan, 2018).

Until the 1950’s the lake was characterized by the year-round presence of dissolved oxygen in the
water. In 1974-2007 in the bottom layers of water, areal anaerobic conditions for 2-4 months became
common (Slobodchikov, 1955; Gyozalyan and Khorlashko, 1979; Gyozalyan, 1983, Poddubny, 2010b).

The water level increase led to an increase of transparency and improved oxygen conditions in the
water near the bottom (Krylov et al., 2016, 2018). However, during the water “bloom” in 2018 and 2019,
water transparency dropped to 0.2-0.4 m in the zone of congestion of blue-green algae.

Bottom substrates are categorized as river sediments, stones, pure sands, silty sands, yellow
(oxidized) and black (reduced) silt, and limestone bedrock. River sediments are present offshore of river
mouths at depths of 3-7(13) m. Stones occur in limited areas at 2-3 m depths. Pure sands are common at
depths up to 2—4 m and up to 25 m at the steep shores. Sands become siltier as depths increase. At 7-16 m
the sediments become predominantly oxidized yellow silt. As the depths increase, the yellow color of the
silt becomes darker, and at depths of 25-33 m the silt is black. During the circulation period (spring and
summer), the black silts are covered with a yellow oxidized layer. Small areas of limestone bedrock are
present at 26-43 m. The drop in water level has significantly reduced the areas of stones and sands from
historic values (Lyatti, 1932b; Afanasyev, 1933; Jenderedjian et al., 2007, 2012).

In the composition of phytoplankton three main groups of algae were found: diatoms
(Bacillariophyta), green (Chlorophyta) and blue-green (Cyanophyta). Representatives of the yellow-green
(Xanthophyceae), Peridinaceae, and Euglenophyta did not constitute a significant portion to the quantitative
indicators but they are important as biodiversity indicators. Before the water level lowering the qualitative
composition of phytoplankton of Lake Sevan was poor. In the cold season diatoms dominated, in the warm
season — green algae. Blue-green algae in the lake played a subordinate role; representatives of the genus
Anabaena were completely absent. As the water level decreased, qualitative changes in phytoplankton
appeared — some species migrated to pelagial from the coves, others were found in the lake for the first
time. Significant changes occurred from 1964, when the first mass “blooming” of the lake by blue-green
algae was detected; the blue-green algae from genera Anabaena and Aphanizomenon appeared and began
to dominate in the lake. Water “bloom” indicated a dramatic change towards eutrophication. By 1976,
phytoplankton biomass increased 19 times compared with 1947 and became comparable with the biomass
of eutrophic lakes. From the 1980s, there have been no continuous “blooms” of water in the lake, but local
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“blooms” have been observed every year in the shallow bays. Between 2004-2010 in the lake 164 taxa were
registered: 83 (51%) diatoms, 54 (33%) - green and 16 (10%) - blue-green algae. The average phytoplankton
and chlorophyll biomass values corresponded to the indices of mesotrophic lakes. However, in 2018 and
2019, an outbreak of a number of blue-green bacteria was observed, which led to intensive water
“blooming” by blue-green algae, for the first time in 40 years. The reasons behind this were unprecedented
high summer temperature — more than 3°C higher than the long-term average and an increase in the content
of dissolved organic phosphorus (Vladimirova, 1947; Stroykina, 1953; Meshkova, 1962, 1975; Ghazaryan
and Navasardyan, 1979; Legovich, 1979; Hovsepyan et al., 2010; Hovsepyan, 2013; Environmental
Monitoring and Information Center SNCO, report 2018).

48 zooplankton species were found in Lake Sevan: Rotifera 28, Copepoda 9 and Cladocera 11
species. During 1936-2018 the zooplankton average annual humber ranged 12-138 thousand specimens
m~=3 and a biomass — of 0.4-2.0 g m~3wet weight; rotifers and copepods were dominated in numbers, while
daphnia and cladocerans dominated in terms of biomass. The main reason for the disappearance of a number
of species and the appearance of new ones was the eutrophication of the lake. The subsequent water level
increase from 2002 contributed to the introduction of plankton of a new species. Among them Daphnia
magna was identified, which soon became the majority of zooplankton biomass. However, in 2018 D.
magna completely dropped out of the zoobenthos composition, obviously, in connection with the water
“blooming”, as well as with a significant increase in the number of whitefish. Changes in lake’s
morphometry and fluctuations of trophic level did not have a noticeable effect on the vertical and horizontal
distribution of zooplankton (Meshkova, 1947, 1953, 1962, 1975; Simonyan, 1976, 1991; Krylov et al.,
2010, 2013, 2018; Nikoghosyan and Hakobyan, 2012; Nikoghosyan, 2013).

The phytobenthos includes both microphytes and macrophytes. Microphytes include 25 species of
green, 33 species of blue-green and about 200 forms of diatom algae. The development of fouling begins
in early spring, when coastal stones are covering with cortical colonies of blue-green algae. Later, the first
shoots of green algae appear. The maximum development of Enteromorpha and Cladophora is at the
beginning of autumn. Diatoms observed in large quantities on the strings of green and on the colonies of
blue-green algae. In these foulings are refuge and food for oligochaetae of the Naididae family, small larvae
of mayflies, caddisflies and chironomids (Vladimirova, 1947; Jenderedjian and Poddubnaya, 1987).

Macrophytes consist of 67 species of cryptogam and 21 species of vascular plants. Of cryptogam
plants Chara globularis and Ch. intermedia are widespread, of mosses — Fontinalis antipyretica. Of
submerged flowering plants most common are pondweeds — Potamogeton pectinatus and P. perfoliatus and
spiked water-milfoil (Myriophyllum spicatum). Semi-submerged vegetation occupies tranquil coastal zones
in coves and bays, as well as temporarily or permanently separated from the lake wetlands: flowering rush
(Butomus umbellatus), bulrushes Scirpus compactus and S. tabernaemontani, reed Phragmites australis,
water knotweed (Poligonum amphibium), Zannichellia major, water crowfoot Ranunculus divaricatus and
star duckweed (Lemna trisulca). Semi-submerged vegetation is important as a nesting site for wetland birds,
amphibian breeding, feeding of juvenile fish. Prior to drawdown, macrophytes occupied depths up to 19 m
with estimated maximum biomass 600,000 tones. During 19642018 maximal biomass fluctuated between
30,000-100,000 tones. The drastic changes in the biomass of macrophytes are explained by reducing of
water transparency, leveling the coastline, and thereby increasing the depressing role of the surf (Arnoldi,
1929; Fridman, 1948; Ghambaryan, 1979, 1984; Barseghyan, 1990; Jenderedjian, 1996; Jenderedjian, et
al., 1999; Bobrov, 2010).

The zoobenthos consists of micro- (unicellular organisms), meio- (size below 3 mm), macro- (size
3-50 mm) and megabenthos (size above 50 mm) (Konstantinov, 1986).

From representatives of microbenthos only infusoria are studied; their number of species in fouling
of Lake Sevan is close to 50 (Zharikov and Anokhina, 1984; Zharikov, 2010).
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A total 100 species of meiobenthos animals were identified, including 48 representatives of the
permanent components: hydra — 2, flatworms — 3, nematodes — 23, water bear — 1, ostracods — 9, water fleas
— 5, cyclopids — 3, and harpacticides — 2. Among nematodes, there was a noticeable replacement of the
oxyphilic species of family Chromadoridae on less demanding on water quality species of family
Monchisteridae. In 1986-1993 the average annual number of meiobenthos varied within 93-195 thousand
specimens m~2 with a biomass and gross production of 1.2-1.8 and 2.1-3.5 g m~2 wet weight, respectively
(Fridman, 1948, 1950; Gagarin and Hakobyan, 1991, 1992; Hakobyan, 1996a. 1996b, 2010).

A total of 171 species of macrobenthic animals, mostly cosmopolitan Palearctic and Holarctic
species, were described for Lake Sevan and small coastal water bodies. Of these 100 species (oligochaetae
26, leeches 8, limnid 11 and bivalve 7 molluscs, amphipods 2, larvae of dragonfly 1, mayflies 2, caddisflies
7, nonbiting midges 32, and bags 4) were found directly in the lake.

The only representative of megabenthos, the narrow-clawed crayfish (Astacus leptodactylus), was
first found in Lake Sevan in the 1970s. Perfectly adapted to the conditions of the lake, crayfish acquired
commercial importance in 1990s. The commercial pressure affects the state of the crayfish population by
reducing the number of size-age groups. Crayfish is most common at depths of up to 20-22 m with the
maximum reliable depth of capture 33 m. It prefers a silty, sandy bottom with thickets of macrophytes. The
commercial pressure, poaching, use of nets and special not selective traps affects the state of the crayfish
population by reducing the number of size-age groups. Currently commercial stocks of crayfish in Lake
Sevan are under severe decline (Hovhannisyan and Ghukasyan, 1996; Hovhannisyan, 1998; Jenderedjian,
1998; Ghukasyan, et al., 2006, 2010; Badalyan, 2012a, 2012b):

Ichthyofauna consists of 3 endemic — Ishkhan or Sevan trout (Salmo ischchan), Sevan scraper
(Varicorhinus capoeta sevangi) and Sevan barbel (Barbus goktschaikus), 1 introduced — whitefish
(Coregonus lavaretus sevanicus) and 5 invasive species — Prussian carp (Carassius auratus gibelio), South
Caspian spirlin (Alburnoides bipunctatus armeniensis), topmouth gudgeon (Pseudorasbora parva),
common carp (Cyprinus carpio), rainbow trout (Parasalmo mykiss). All native species are in serious decline
and listed in the Red Data Book of Armenia (2010). Currently the most important commercial fish is the
whitefish, which has been introduced in 1924-1927 to consume zooplankton resources underutilized by
local fish species (Fortunatov, 1927). Until the end of 1950°s, in the basis of fish catches were Ishkhan and
Koghak. In 1970-1990's registered fish catches were on average 3 times higher than in 1920-1960’s. It
should be mentioned that according to expert estimations, poaching has always been higher than recorded
catches (Gabrielyan, 2010b).

2.2. Material

Extensive historical data sets were used to evaluate the impacts of water level changes and
associated changes on the zoobenthos (Table 1).

The energy values of biomass and gross production of major taxonomic and feeding groups of
benthic animals were compared with the values of primary production of the lake VPPL = phytoplankton
+ phytobenthos productions (Tables 2 and 3).

Significant climate change has been observed over the past 80 years. From 1935-2012, the annual
mean temperature in Armenia increased by 1.03°C andprecipitation decreased by 10%.

The climate change projections for Lake Sevan are (Table 4):

- increase of mean annual water temperature against the baseline 9.1°C in 2030 by 0,5°C, in
2070 by 2°C, and in 2100 by 4°C;

- decrease of annual inflow in 2030 by 7%, in 2070 by 14%, and in 2100 by 24%;

Table 1. Average annual biomass of different systematic groups of zoobenthos and zoobenthos energy biomass and annual gross
production in Lake Sevan.
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1928 164 | 041 ) 003| 012] 062| 0.01] 0.05 0.38 326 | 13191 | 18,335 |1.39
1938 205| 051 | 0.12| 031 | 056 | 0.01] 0.03 0.46 405 | 15826 | 22,631 |1.43
1948 1.98 0.30 0.06 | 020 | 0.69 0.01 0.02 0.66 3.92 15,322 21,451 1140
1955 413 | 033 | 013 | 025| 0.67| 0.01] 0.02 1.16 6.60 | 26,911 | 36,868 | 1.37
1962 204 | 035| 046 | 123| 0.78| 0.03]| 0.04 1.71 6.64 | 20,960 | 39,614 | 1.89
1966 263 | 050| 045 109 | 0.60| 0.06 | 0.03 3.10 8.46 | 27,027 | 65,676 | 2.43
1971 3.19 0.30 0.48 144 | 0.78 0.06 0.01 7.20 13.46 40,175 95,215 | 2.37
1976 704 | 028| 035| 085| 045| 0.04 | 0.00 21.90 30.91 | 92,576 | 240,698 | 2.60
1978 12.57 0.19 0.41 1.11 0.24 | 0.01 0.00 22.42 36.95 | 119,017 | 274,929 | 2.31
1979 1205| 021| 036 | 111 | 0.19| 0.01] 0.00 18.80 32.73 | 107,332 | 235,057 | 2.19
1980 1054 | 0.15| 0.29 | 102 | 0.10| 0.01] 0.00 10.68 22.79 | 79,105 | 148,717 | 1.88
1981 9.77 | 009 | 026 | 082| 0.10| 0.01| 0.00 6.20 17.25 | 63,723 | 102,594 | 1.61
1982 957 | 004 | 033| 074| 0.08| 0.01] 0.00 5.14 1591 | 59,862 | 92,187 | 1.54
1983 1053 | 0.03| 031 | 0.72| 0.04| 0.00 | 0.00 5.50 17.13 | 64,982 | 94,224 | 1.45
1984 1184 | 0.03| 035| 071 | 0.04| 0.00]| 0.01 5.60 1858 | 71,486 | 97,936 | 1.37
1985 1057 | 0.03| 029 | 048 | 0.07| 0.00| 0.01 7.66 19.11 | 70,380 | 112,608 | 1.60
1986 9.14| 003| 0.15| 0.26| 0.09| 0.00| 0.01 4.29 1397 | 54,786 | 73,413 |1.34
1987 838 | 0.02| 008 | 0.18 | 0.04| 0.00 | 0.00 2.53 11.23 | 46,317 | 54,191 | 1.17
1988 896 | 001| 010| 0.20| 0.01| 0.00 | 0.00 2.80 12.08 | 49,622 | 59,546 | 1.20
1989 7.43 0.01 0.05 | 0.10| 0.03 0.00 0.00 2.21 9.83 40,817 48,572 | 1.19
1990 7.51 0.01 0.07 | 0.14| 0.09 0.00 0.00 2.07 9.89 41,157 48,565 | 1.18
1991 754 | 001| 008 | 0.13| 0.06 | 0.00 | 0.00 3.03 10.85 | 43,588 | 60,587 | 1.39
2004 552 | 001| 006 | 0.10| 0.06 | 0.00 | 0.00 1.71 746 | 30,721 | 41,781 | 1.36
2008 691 001| 004 | 001| 0.23| 0.00| 0.00 3.05 10.25 | 41,099 | 61,649 | 1.50
2012 2.45 0.02 0.17 | 0.02 0.40 | 0.02 0.00 1.70 4,78 17,760 30,725 | 1.73
2015 177 003 | 001 113| 0.23| 0.01| 0.00 2.77 594 | 17,768 | 39,090 | 2.20
2016 138 | 009 | 015 1.07| 0.63| 0.01 | 0.00 2.26 559 | 16,592 | 36,005 | 2.17
2017 0.77 0.14 022 | 044 | 0.73 0.02 0.01 1.08 3.40 10,745 22,457 | 2.09

References: 1928 (Arnoldi, 1929), 1938 (Fridman, 1950), 1955 (Markosyan, 1959), 1976 (Nikolayev, 1985), 1978 and 1980
(Ostrovsky, 1985), 1984-1991, 2004 (Jenderedjian, 2005; Jenderedjian et al., 2005), 20052017 (Hakobyan and Jenderedjian,
2010; Hakobyan 2016; Jenderedjian and Hakobyan, 2016, 2018), 1948, 1961, 1966, 1971, 1979, 1982-1983 (calculations based
on archival materials of the Scientific Center of Zoology and Hydroecology).

Table 2. Perennial values of phytoplankton production of Lake Sevan (xJoule m year?)

Years | Production | Years | Production Years Production Years Production Years Production
1939 2400 1968 10700 1978 23870 1985 8220 1997 12800
1947 3500 1969 10400 1979 12790 1986 13260 2001 10400
1959 4610 1972 8900 1980 16640 1987 10660 2005 6100
1961 9700 1974 20100 1981 13350 1988 13310 2009 2900
1962 12500 1975 16300 1982 12480 1989 11390 2013 2800
1966 23300 1976 29590 1983 8680 1990 12570
1967 12900 1977 31090 1984 12480 1991 14670

References: Ghambaryan, 1968; Parparov, 1990; Simonyan, 1991; Jenderedjian, 2019.

- decrease of annual precipitation against the baseline 592 mm in 2030 by 3%, in 2070 by
6%, and in 2100 by 9%.
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A projected lake water-temperature increases were used to estimate the expected changes in the
functioning of macrozoobenthos in Lake Sevan.

Table 3. Development of macrophytes in Lake Sevan in different years

Year Maximal biomass, tones Energy equivalent, kJoule m2 year!

1928 600,000 869

1948 200,000 296

1955 100,000 156
1961-1962 60,000 96
1966-1967 50,000 81
1974-1978 30,000 49

1980 17,000 28

1983 33,000 54
1984-1991 40,000-60,000 83 (66-99)
2004-2009 50,000-75,000 101 (81-121)
2010-2017 75,000-100,000 140 (120-160)

References: Arnoldi, 1929; Fridman, 1948, 1950; Ghambaryan, 1979, 1984; Barseghyan, 1990; Jenderedjian, 1996;
Jenderedjian, et al. 1999; Bobrov, 2010.

Table 4. Climate change projections for Lake Sevan.

Year 1961-1990 2030 2070 2100
Mean annual
Temperature, °C 9.1 9.6 11.1 13.1
Precipitation, mm 592 573 557 540
Inflow, min. m® 787 734 673 595
Reference: Armenia’s Third National Communication on Climate Change, 2015.
2.3 Methods

A single Petersen grab sample of 0.1 m? was obtained at each site visit during 1928-1971, and two
Petersen grab samples of 0.025 m? per sample were obtained during 1976-2017. Samples were collected
weekly, monthly or once in a year from 9 to 27 semi-transects at depths of 2, 4, 7, 10, 15, 20, 25, 30, 40,
50, and 60 m. Samples at 70 m were taken during 1928-1966 and at 80 m — during 1928-1948. The average
biomass of bottom animals for each sampling depth and depth zones: littoral (0-8.5 m), sublittoral (8.5-27.5
m) and profundal (>27.5 m) was calculated separate for Major Sevan and Minor Sevan, the then for the
whole Lake Sevan taking into account the distribution of areas between the corresponding isobaths (Kireev,
1933), adjusted for water level during the study period.

For calculation of productivity of zoobenthos, annual turnover ratios P/B of production (P) to
biomass (B), from published studies for dominant species in Lake Sevan were used (Table 5).

To estimate annual energy budgets, the macrobenthic community of Lake Sevan was divided into
four functional feeding groups: detritivores, herbivores, filter feeders (all together primary consumers or so
called “peaceful”), and predators (secondary consumers).

Detritivores included Oligochaeta except the family Naididae, the gastropod Valvata piscinalis, and
chironomid larvae (except Procladius sp., Cryptochironomus sp., and those species that inhabit periphyton
and plants). Herbivores included all Gastropoda except V. piscinalis, the oligochaeta family Naididae
(except Chaetogaster spp.), the amphipod Gammarus pulex, chironomid larvae that inhabit periphyton and
plants, and mayfly (Ephemeroptera) larvae. All Bivalvia mollusks were considered to be filter feeders.
Predators included the oligochaeta Chaetogaster spp., leeches (Hirudinae), caddisflies (Trichoptera), and
the chironomids Procladius sp. and Cryptochironomus sp. (Sushkina, 1949; Zhadin, 1952; Meshkova,
1957; Chekanovskaya, 1962; Mamayev, 1972; Lukin, 1976; Alimov et al., 1977; Alimov, 1981; Manukyan,
1993; Silva et al. 2008). Because the amphipod G. lacustris inhabits a variety of substrata, it has mixed
food sources (Markosyan, 1948). We assumed that the diet of G. lacustris consisted of 50% plants, 40%
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detritus, and 10% living animals in littoral and of 90% detritus and 10% living animals in sublittoral and
profundal, and its biomass was apportioned into the herbivore, detritivore, and predator categories
accordingly (Jenderedjian et al., 2012: Jenderedjian and Hakobyan, 2017).

Table 5. Ratios (P/B) of annual production (P) to biomass (B) of dominant macrozoobenthos species.

Taxon Year Depth, m P/B Source
Oligochaeta
Limnodrilus hoffmeisteri 1984-1985 2-7 15-2.2
2-7 2.1-34
10-25 1.3-1.9
30Maj0r Sevan 09-11
Minor Sevan
Potamothrix alatus paravanicus 1984-1987 30 70 82:82 Jenderedjian,1989b, 1994a, 1994b
50 0.2-0.3
60 0.1-0.2
1947-1948 40-80 0.4-0.6*
Tubifex tubifex 1984-1985 2-7 1.6-2.2
Hirudinea
H i *x
Glossiphonia complanata 19521954 12.211** Meshkova, 1957
Helobdella stagnalis 19741976 6-10 29 Nikolayev, 1980b, 1985
Herpobdella octoculata 1952-1954 3.3** M_eshkova, 1957
1974-1976 6.0 Nikolayev, 1980b, 1985
Gastropoda
Valvata piscinalis 1978 7-13 14 Ostrovsky, 1981
Bivalvia
Euglesa cingulata 2-20 1.3*%*
Euglesa nitida 1978 2-15 2.5** Ghukasyan, 1990a, 1990b
Euglesa casertana 15-30 1.1*%*
Amphipoda 2.0 Markosyan, 1948
1937-1939 7-13 1.4-15 Ostrovsky, 1983a
Gammarus lacustris 1974-1976 10 j; Nikolayev, 1980a, 1985
1980-1983 2-7 1.7-1.8 Manukyan, 1993
Ephemeroptera
Caenis luctuosa 1979 2-4 4.2%** Hakobyan and Ostrovsky, 1984
Chironomidae
Procladius culiciformes 1979-1980 10-20 6.5-7.5 Ostrovsky, 1984
30-40 3.6%*
Cladotanytarsus atridorsum 4-25 10.5**
Paratanytarsus inopterus 1947-1948 1-14 9.5** Sharonov, 1951
Tanytarsus sevanicus 14-25 5.2%*
Cladopelma armeniaca 20-30 3.8**
Glyptochironomus barbipes 1979-1980 2-5 5.0 Ostrovsky, 1983a
1974-1976 6-10 6 Nikolayev, 1981, 1985
Chironomus plumosus 19791980 S 5 o7 —{ Ostrovsky, 1983
Chironomus tentans 1947-1948 10-30 4.0** Sharonov, 1951
Chironomus markosjani 1979-1980 10-25 1.4-2.7 Ostrovsky, 1986
1947-1948 3040 3.3** Sharonov. 1951
Polypedilum scalaenum 1947-1948 1-10 8.8** '

*Recalculation accounting for oxygen content

**Calculation by growth rate data

***Recalculation by seasonal P/B ratio

Three scenarios of trophic levels were considered: the annual VPPL 3, 10 and 30 mJoule m2, which
overall correspond to Lake Sevan oligotrophic (1928-1959, 2010-2017), mesotrophic (1961-1972, 1979-
2008) and eutrophic (1974-1979) periods, respectively. For those taxonomic groups that didn’t revealed
correlation with VPPL, the average weighted data for respective years were used.
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The temperature factors Q10 = 2.25 for Oligochaeta and Amphipoda, Q10 = 2.5 for Hirudinea and
insects larvae, and Q0= 3.2 for molluscs were used to adjust production ratios (P/B) for water temperatures
differing from the initial ones (Winberg, 1956, 1983; Sushchenya, 1972; Alimov, 1975, 1981; Kashirskaya
et al., 1980; Ivleva, 1981).

Biomass energy density values (joules per milligram wet weight) were established as follows:
Oligochaeta 4.7, Hirudinea 4.2, Gastropoda 1.7, Bivalvia 1.3, Amphipoda 3.8, Ephemeroptera 3.8,
Trichoptera 4.2, and Chironomidae 2.5 (Winberg, 1950; Birger et al., 1967; Ostapenya, 1968; Sherstyuk,
1971; Kititsyna, 1978; Manukyan 1993).

An assumption has been made that the increase of annual water temperature on 2°C degree will
extend the duration of oxygen deficiency (O, < 1 m g™*) period in the bottom layer of water on 1 month,
regardless the trophic level of the lake (Rice, et al., 2012). During the seasonal oxygen deficiency, the
growth rate of benthic animals assumed to be zero (0). In practice, the latter was applied only to the
dominant oligochaeta species Potamothrix alatus paravanicus, the only representative of macrozoobenthos,
inhabiting in great numbers black silts in the profundal zone.

3. Results and Discussion
The perennial (1928-2017) changes of the macrozoobenthos biomass are given in the Figure 1.

40,00
35,00 +—  wlnsects larvae 1
30,00 —  mLeeches, molluscs, amphipods
25,00 +—  ®@Oligochaeta
20,00 '
15,00 ‘
10,00 “
5,00
Years 1930 1940 1950 1960 1970 1980 1990 2000 2010
2020

Figure 1. Perennial fluctuations of the macrozoobenthos biomass (g m2 wet weight).
References: Arnoldi, 1929, Fridman, 1950, Markosyan, 1959, Nikolayev, 1985, Ostrovsky, 1985, Hakobyan and Jenderedjian,
2010; Hakobyan 2016; Hakobyan and Jenderedjian, 2016, 2018.

During the natural water level (1928-1932) and initial increase of water exploitation (1933-1948),
the average annual biomass of zoobenthos community was 3-4 g m, of which (mean =+ standard deviation)
oligochaetae 50+0.3%, insect larvae 14+2%, leeches, molluscs and amphipoda 35+2%; n=3.

The intensive use of ages-old water reserves (during 1949-1962 each year the outflow was more
than 1 km?® and the water level drop was about 1 m) for production of electricity and irrigation of fertile but
dry Ararat Valley was followed by intensive water “bloom” in 1964 and until mid-1980°s. In 1955-1971
the zoobenthos biomass increased to 7-13 g m?, mainly due to increased biomass of insect larvae
(oligochaetae 37+13%, insect larvae 34+12%, leeches, molluscs and amphipoda 29+8%; n=4).

The maximal biomasses of zoobenthos were recorded in 1976-1979 — 31-37 g m2, of which more
than half were chironomid larvae (oligochaetae 31+6%, insect larvae 63+5%, leeches, molluscs and
amphipoda 6+0.3%; n=3).

In subsequent years, the biomass of zoobenthos gradually decreased to 16-23 g m2 in 1980-1985
(oligochaetae 57+5%, insect larvae 36+5%, leeches, molluscs and amphipoda 6+0.3%; n=6), 10-14 g m™
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in 1986-1991 (oligochaetae 73+3%, insect larvae 25+3%, leeches, molluscs and amphipoda 6+0.3%; n=6),
and 7-10 g m2in 2004-2008 (oligochaetae 71+3%, insect larvae 26+3%, leeches, molluscs and amphipoda
6+0.3%; n=2). During these years oligochaetae has made in average 2/3 of the zoobenthos biomass.

Lastly, in 2012-2017, the average biomass decreased to 3-6 g m?, the biomass has begun to
resemble that of 1928-1948, and the taxonomic structure (oligochaetae 32+10%, insect larvae 39+5%,
leeches, molluscs and amphipoda 29+11%; n=4) — that of 1955-1971.

A positive correlation revealed for the Lake Sevan zoobenthos biomass with VPPL fluctuations
with the lag period of biomass response from 2 to 4 years; nevertheless, for oligochatea biomass the lag
period was from 7 to 9 years, for chirinomids biomass — 2 years, for molluscs biomass — 5 years. For
amphipods biomass the correlation with the VPPL was negative with the lag period from 3 to 4 years.

Changes in the taxonomic structure of zoobenthos by depth zones over time are given in Figure 2.

Years

1928-1948 | 1955-1971 1976-1979 1980-1985 1986- 2004-2008 2012-2017
1991

© o000
00O o

Littoral

Sublittoral
v
Q)
A

;; _ -
> - -
: © U
[a

Taxon ® Oligochaeta ® Hirudinea & Gastropoda ® Bivalvia

@ Gammarus @ Ephemeroptera  u Trichoptera  Chironomidae

Figure 2. Biomass distribution of different taxonomic groups by depth zones of Lake Sevan in different years. The numbers
in the circles mark the total wet biomass of zoobenthos (g m).

In 1928-1948, the zoobenthos community was distinguished by high diversity in all depth zones.
The highest biomass was in the littoral zone, the lowest in the profundal zone. The littoral was dominated
by amphipods, while the subdominant groups were leeches, chironomids and gastropods. Amphipods were
dominant in the sublittoral zone as well, while leeches, oligochaetae and chironomids subdominated.
Oligochaetae dominated the profundal, and chironomids sub-dominated, with relatively high proportion of
molluscs and amphipods, since the minimum oxygen saturation in the bottom water was more than half of
the annual maximum (Lyatti, 1932b; Slobodchikov, 1955). The situation was similar in 1955-1971.
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In 1976-1979, the maximum biomass of zoobentos shifted to the sublittoral zone mainly due to
increase of the biomass of chironomid larvae. Due to worsening oxygen conditions in the bottom layer of
water, with insufficient exception, only oligochaeta P. alatus paravanicus and small number of chironomid
larvae Procladius culiciformis survived in the profundal zone.

In 1980-1985, the maximal biomass of zoobenthos shifted to the profundal zone.

The reverse processes were observed in 1986-1991 and 2004-2008. In these years, oligochaetae
and larvae of chironomids together consisted 99% of the total biomass in sublittoral and profundal zones.
With a few exceptions, leeches, molluscs and amphipods were observed only in the littoral zone.

In 2012-2017, in all depth zones, the structure of zoobenthos and biomass distribution over the
depth zones became more or less similar to those in 1928-1948.

The foregoing indicates that the profundal zone zoobenthos biomass reacts slower to fluctuations
of the VPPL slower and less pronounced than the sublittoral zone zoobenthos biomass. Indeed, the values
of the zoobenthos biomass in sublittoral zone are the most consistent with the VVPPL for the previous 2
years, while in the profundal — for the previous 7-9 years. In the littoral zone the zoobenthos biomass are
the most consistent with the VPPL for the previous 1-2 years; however, the correlation here is less
expressed, since the defining factor is the macrophyte component of VPPL, which is not only a source of
food but also a refuge for benthic animals. The intensity of macrophytes development is the smaller, the
greater is the value of primary production of plankton and its share in the total primary production energy
flow decreases from 11+10% (n=5) in oligotrophic years a much lower proportion of 0.6+0.2% (n=6) in
mesotrophic and 0.2+0.02% (n=3) in eutrophic years.

Perennial changes in the macrozoobenthos trophic structure are given in Figure 3.

® Predators i Herbivores ® Filter feeders ® Detritivores
I T
80% 3 ¥ Y -
60%
40%
20%
0%
Years 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Figure 3. Perennial fluctuations in the macrozoobenthos trophic structure as per cent of the energy biomass.
References: Jenderedjian, et al., 2012; Jenderedjian, 2019.

During 1928-1971, the proportions of biomass energy density (Joules m) in the different feeding
groups remained comparatively stable (predators 12+4%, detritivores 78+5%, herbivores 6+2%, and filter
feeders 4+2%; n=7). Drastic changes occurred after 1971. In 1976-2008, the average proportion (n=17) of
predators, herbivores, and filter feeders declined to 2+1%, 0.3+0.2% and 1.0+0.5%, respectively; in
contrast, the proportion of detritivores increased to 97+2%. Reversive changes occurred in 2012-2017. In
comparison with 1976-2008, the average proportion (n=4) of detritivores declined to 81+2%, predators,
herbivores, and filter feeders increased to 7+3%, 6+4% and 6+4%, respectively. The trophic structure of
zoobenthos has begun to resemble that of 1928-1971.

Thus, the changes that occurred in the quantitative and qualitative development of zoobenthos in
2004-2017 convincingly indicate a shift in the trophicity of Lake Sevan in the direction of oligotrophy: a

54



The Impact of Trophic Status and Climate Change on the Benthic Community in Lake Sevan, Armenia

significant reduction in the VPPL, improved oxygen conditions in the near-bottom water layers, and
expansion of areas covered with macrophytes. This is also confirmed by an increase in the transparency of
water from 2-6 m in 1978-2006 up to 5-15 m in 2010-2017, and the shift in the composition of zooplankton
from smaller to larger species (Krylov et al., 2018). Seems to be, the positive tendencies in the trophic
status of Lake Sevan are mainly the consequence of an increase of 4 m of the lake level from 2002 to 2017.

The patterns described above confirm the earlier assumption that quantitative changes of
zoobenthos biomass at a certain stage will be accompanied by qualitative changes in the zoobenthos
structure (Jenderedjian, 2019).

Regretfully, in July 2018 and June 2019, week-long outbreaks of Lake Sevan water “blooming”
took place, initiated by unprecedented high summer temperatures and increased concentrations of dissolved
phosphates in the water. This coincided with increased water withdrawls from the lake and corresponding
only 6 cm lake level increase during the past 8 years.

Based on emphircal equations (Table 6), under Lake Sevan conditions, with an increase of VPPL
by an order of magnitude (from 3 to 30 mJoule m-?) and the same temperature conditions, the biomass of
oligochaetae will increase by 5 and gross production by 6 times, gastropods by 7 and 7 times, bivalve
molluscs by 6 and 7 times, larvae of chironomids by 24 and 21 times, and biomass and production of
amphipods will decrease by 4 and 4 times. The total biomass and production of zoobenthos will increase
by 5 and 7 times, of which detritivores will increase 7 and 12 times.

Table 6. Parameters of dependence* equations (Y = axX®, n — number of pairs, 1> —correlation coefficient) of the biomass (B) and
gross production (P) of different groups of benthic animals from the VPPL (PP-o, -1, ..., -o for the same and previous 1 ... 9 years),
in Joule m2). The three right-hand columns show estimated values of the corresponding indicators with an annual primary
production value of 3, 10, and 30 mJoule m=.

Taxonomic or trophic group* Y X n a b r? 3,000,000 | 10,000,000 | 30,000,000

Boii PP_7.-9 22 0.301 0.712 0.68 12,342 29,096 63,636

Oligochaeta Poi | PP.7e 22 o117 o761 0.64 9891 24733 57,084
Molluscs Bess | PPs 11 00002 0838  0.60 56 154 385
Peas | PPs 11700003 0848 0.60 91 253 642
Amphipoda Boam | PPsa 12 3x10 0615 059 2,961 1,409 716
Poam | PPsa 12 1x107 | 0545 055 4,205 2178 1195
chironomidas B | PP 22 2x10° 1383 081 1,815 9505 43842
Peni | PP 22 2x105 1332 0.80 8483 42173 182,203

Bpet PP-—2.4 22 0.055 0.839 0.74 14,169 38,874 97,684

Detritivores Pout | PP.o 4 22777700027 1089 078 | 13,065 48484 160,861

Bpea PP_2._4 22 0.127 0.787 0.75 15,031 38,816 92,317

Peaceful Prea | PP o 4 227770009 0990 077 | 18119 59531 176,729

Brot PP-2-4 22 0.321 0.737 0.75 18,041 43,796 98,431

Total macrozoobenthos Pra | PP2a 22 0075 0870 072 | 24084 6845 177,966

*No dependence from the VPPL was revealed by leeches, mayflies and caddisflies, and predators, herbivores and filter feeders.
Reference: Jenderedjian, 2019.

From the above mentioned it may seem that the higher the trophicity of the lake, the more food is available
for fish. This is not the case. Obviously, not all zoobenthos production is eaten by fish. Firstly, a significant
part of it is eaten by zoobenthos predators themselves. Secondly, vast areas of the bottom of the lake
(profundal, lower sublittoral) are permanently or temporarily inaccessible to fish due to unfavorable oxygen
conditions. Thirdly, fish feed selectively, preferring certain groups of animals. In general, the animals that
are most eaten by fish are those swimming in the near-bottom layer of water (amphipods, leeches), then
that are located on or near the bottom surface (molluscs, insects larvae) and the least of all that are living
in the bottom lake sediments (oligochaetae). However, the detailed analysis of the relationships between
fish, benthos (and plankton) communities is an objective of another paper.
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The long-term dynamics of actual (1928-2017) and forecasted (2030, 2070 and 2100) values of
gross production (including consumption by second-order consumers, i. e., predatory zoobenthos) of
macrobenthos animals are reflected in Figure 4.

600000 - =
Trophic status, mJoules m2 year: +4°C
O — oligotrophic— 3 OME
500000 | M — mezotrophic — 10 T
E - eutrophic —30 I
OME
400000 105°C
300000 i Insect larvae OME I |
| # Leeches, molluscs, amphipods l l
200000 @ Oligochaeta
100000 ) 4
0
Years 1928 ---c-ccccccmc e e e e e e e e m e mm - - 2017 2030 2070 2100

Figure 4. Perennial changes of the actual (1928-2017) and forecasted macrozoobenthos production (Joules m-2) under projected
water-temperature increase of 0.5°C by 2030, 2°C by 2070 and 4°C by 2100.

In general, all other conditions being equal, an increase in temperature by 0.5°C will lead to an
increase in the zoobenthos production rate by 9%, by 2°C — by 45%, and by 4°C — by 90%. Meanwhile, the
change of trophic status of the reservoir from oligotrophic to eutrophic leads to 740% increase in the gross
production of zoobenthos. Although this forecast does not take into consideration the inevitable succession
of cryophile species by more thermophile ones, however, it is evident that the most effective measure for
mitigation and adaptation of possible negative consequences of climate change on the ecosystem of Lake
Sevan will be the unconditional restriction of any type of invasion of organic matter of allochthonous origin
into the lake.

4. Conclusions

A positive correlation revealed for the Lake Sevan zoobenthos biomass with VPPL fluctuations
with the lag period of biomass response 2-4 years; for oligochatea — 7-9 years, for chirinomids
— 2 years, for molluscs — 5 years. For amphipods biomass the correlation with the VPPL was
negative with a 3-4 year lag period.

The lag period for the zoobenthos biomass response to the VPPL in littoral is from 1 to 2 years,
in sublittoral — 2 years, and in the profundal — from 7 to 9 years.

Quantitative changes of the zoobenthos biomass at a certain stage will be accompanied by
gualitative changes in the zoobenthos trophic structure.

An increase of the trophic level of Lake Sevan from oligotrophic to eutrophic will increase the
gross production of zoobenthos by 740%.

Temperature increases of 0.5, 2, and 4°C will lead to estimated increases in zoobenthos
production rate by 9%, 45%, and 90%, respectively.

- The most effective measure for mitigation and adaptation of possible negative consequences

of climate change on the Lake Sevan ecosystem will be the complete restriction of any type of

allochthonous organic matter of into the lake.
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Abstract: Eastern Black Sea Region is one of the most important regions in the development of second home tourism
for the mountainous areas in Turkey. There is considerable literature gap on research about second-home tourism in
the mountainous areas of Turkey. For this reason, in this study, we aim to determine the development issue and mobility
patterns of second home tourism in the Eastern Black Sea Region of Turkey. The research population consists of seven
provinces located in the Eastern Black Sea region. The sample of the study is thirty highlands in Eastern Black Sea
Region. A multistage cluster sampling technique was applied at the sample selection. The primary data were collected
by the use of questionnaire surveys conducted with a total of 900 second homeowner selected by convenience sampling
during July 2010. A total of 60 digital TIFF format monoscopic aerial photographs were analysed by using Erdas
Imagine LPS and ArcGIS 9.3 software for showing the second home increase in the area. At the sampling highlands,
2.830 dwelling units have increased in the last thirty years. According to the questionnaire results of the study, second
homeowners generally come to the region in May and June. Most of them leave the area in September. Second
homeowners spend mostly 91-120 days in the region. The beautiful landscape and weather conditions are main
motivations to acquire a second home from the region. Second-home demand in the region is gradually increasing.
Therefore, the determination of main motivation sources for the second home demand and movement pattern towards
the second homes provide useful information for planning issues. The study is also a pioneer research about the second
homes in the mountainous area at Turkey.

Key words: Second homes, second home tourism, mountainous areas, mobility pattern, Eastern Black Sea Region,
Turkey.

Ozet: Dogu Karadeniz Bélgesi Tiirkive de daglik alanlarda ikinci konutlarin gelisme gostermesi bakimindan en 6nemli
bélgelerden biridir. Tiirkiye'de daglhk alanlarda ikinci konut turizmi konusu literatiirde énemli bir bosluktur. Bu
nedenle bu ¢alismada Tiirkiye 'nin Dogu Karadeniz Bolgesi 'nde ikinci konut turizminin geligmesi ve ikinci konutlara
olan hareketlerin deseninin belirlenmesi amaglanmistir. Arastirma evrenini Dogu Karadeniz Bélgesi’'nde yedi ilde
bulunan yaylalar olusturmaktadir. Aragtirma orneklemi ise Dogu Karadeniz Bolgesi'nde bulunan 30 yayladr.
Orneklem seciminde ¢ok asamali kiimeleme teknigi uygulanmistir. Birincil veriler Temmuz 2010°da, kolay ulasilabilir
durum orneklemesi teknigi ile segilen 900 ikinci konut sahibine uygulanan anketlerle toplanmistir. Bolgedeki ikinci
konut artistnin belirlenmesi i¢in toplam 60 adet dijital monoskopik hava fotografi, Erdas Imagine LPS ve ArcGIS 9.3
yazilimlart kullamlarak analiz edilmistir. Ornekleme giren yaylalarda son otuz yilda 2.830 adet konut artis1 olmustur.

* This paper was submitted by the authors for the “Second Caucasus Mountain Forum™ held by the Scientific Network for the Caucasus
Mountain Region on October 30-November 1, 2019.
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Anket sonuglarina gére ikinci konut sahipleri bolgeye genellikle Mayis ve Haziran aylarinda gelmektedir. Onlarin ¢ogu
Eyliil ayinda bélgeden ayrilmaktadir. Ikinci konut sahipleri bolgede cogunlukla 91-120 giin gecirmektedir. Bilgeden
ikinci konut edinmede baslica motivasyon giizel peyzaj ve hava kosullaridir. Bélgede ikinci konutlara olan talep giderek
artmaktadir. Bu nedenle ikinci konut talebi i¢in baglhica motivasyon kaynaklarmmin belirlenmesi ve ikinci konutlara
yonelik hareketlerin deseninin belirlenmesi planlama konusu igin faydali bilgiler saglamaktadir. Calisma ayni
zamanda Tiirkiye'de daglhk alanlarda ikinci konutlar konusunda éncii bir aragtirma olmustur.

Anahtar sézciikler: Ikinci konutlar, ikinci konut turizmi, daglik alanlar, hareketlilik deseni, Dogu Karadeniz Bélgesi,
Tiirkiye.

1. Introduction

The roots of use of second-homes date back to Ancient Egypt, Greece, and Rome. People mostly
preferred to spend their leisure time in rural areas to escape from the crowded urban centres. Experience
of tiring urban life makes rural areas more fascinating (Miiller, 1999: 31). Therefore, mountain areas
became attractive for the development of second homes because of nature-rich and beautiful landscapes.
. Especially after the Second World War, the demand for second homes increased in many countries
with the migration of the population to urban areas and the emergence of the middle class (Miiller, 1999:
31).

Second homes were preferred recurrently for centuries generally with the purpose of animal
husbandry in the traditional sense, in old Turkish communities, which were nomadic, although not in
today’s sense. With the increase in temperatures at the beginning of summers, thousands of people left
their villages (Qishlags) and seasonally migrated to mountainous areas with a cooler climate, where they
could graze their herds. This seasonal migration is called transhumance (Alagoz, 1993: 1). The word
“Yayla (highland)” was derived from the root “yay,” which means summer in old Turkish and the verb
“yaymak,” which means grazing animals in an open area in a disorganized way. Accordingly, a highland
is a summer place of residence, which is high, cool, and on top of the mountains and used for residence
in summer. Therefore, most of the people who lived in villages and towns of Anatolia went to highlands
in summer. For example, Ertugrul Bey used to spend his summer months in the Domani¢ Mountains
together with his clan (Alagdz, 1993: 1). However, the meaning and scope of the word “yayla
(highland),” which was known as the place resided by the Turkish clan in summer, changed over time.
For example, it became a tradition in Istanbul to leave homes and go to “sayfiye” (summer house) apart
from the grandees in the palace and city in the mid of the 19th century. “Sayf” is an Arabic word meaning
“summer season.” In dictionaries, the exact meaning of the word “sayfiye” is stated as “‘summer house.”
In rural areas, the phrase “going to highlands” is rather used (Alkan, 2014: 15-17).

Second homes started to develop in Turkey in the 1950s as a result of factors such as
industrialization, urbanization, improvement of transportation facilities, an increase in spare time, and
fashion (Emekli, 2014: 34). First, second homes in the modern sense began to develop, especially in
Istanbul and its surroundings. Thus, many districts such as YesilkOy, Florya, Kii¢iik Cekmece, Kartal,
and Pendik were summer places of residence in the past (Ozgiic, 1977: 81). However, they have become
permanent residential areas due to the expansion of the city. In Turkey, second home settlements started,
especially in coastal areas, with the effect of mass tourism in the 1950s (Alkan, 2014: 15-16). In the
1960s, second home settlements increased in coastal areas for instead domestic tourism when the
demand expected in foreign tourism could not be fulfilled (Kiligaslan, 2006: 149). In the 1980s,
intensive second home settlements emerged in coastal areas with the enactment of the Cooperatives Law
numbered 1163 and the Construction Law numbered 3194. Doganer (1992) describes second homes in
Turkey as the descent of the “mountain house” down to the sea level. However, mountainous areas
started to be preferred as the next unconsumed rural spaces due to settlements and population density
on the coasts over time, even though coastal rural spaces were the first places preferred for second homes
in Turkey (Somuncu et al., 2012). As a result of the increase in second homes in coastal areas, mobility
to these areas, urbanization of the coastal regions over time, and exceeding the bearing capacity from
place to place as of the 1980s, mountainous areas began to be preferred. The period of 1980-1990 is the
first period when tourism and recreation began to develop on highlands (Somuncu et al., 2010: 115).
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Consequently, the construction of second homes was also initiated in addition to hotels and
boarding houses in mountainous areas during this period. Hence, second homes constructed closely to
the birthplaces of city-dwellers or places to which they migrated within the city are interesting in terms
of the development of second homes. This situation is similar to the case of many Parisian people who
were born in the Massif Central and still live in Paris; they have got second homes in Aveyron and the
Massif Central to use them for holiday purposes or in retirement (Ozgiic, 1977: 84). During this period,
corresponding to the period of the Sixth Development Plan (1990-1994), second homes developed
distantly from the coasts and depending especially on family bonds; however, the highlight in the
protection-usage balance increased in the tourism intended development on the coasts (Nayci, 2009:
92). For this reason, the development of second homes slowed down.

In Turkey, the mobility to mountainous areas for summer (summer house) led to second home
settlements in a sense. Transhumance related to animal husbandry refers to the fact that people and
animals head for highlands, stay there for a while and perform economic activities in summer, during
the hottest months (Emiroglu, 1977: 19). Therefore, settlement for transhumance in mountainous areas
is an old phenomenon. Still, nowadays, settlements in mountainous areas have taken a different form
with the decline in animal husbandry. Urban conditions and other driving factors, factors such as the
desire for cooling in hot and dry summer months and family bonds, etc. have increased the construction
of second homes in mountainous areas. On the other hand, the spread of services to rural and
mountainous areas has enabled the diversification of activities in rural areas. In Turkey, individuals,
who have migrated from the Eastern Black Sea Region to the nearby cities and other big cities since the
1950s, their children, and grandchildren, have got second homes by constructing summer houses or
renewing and using the existing houses on the highlands and in mountainous areas which their ancestors
used for the purpose of animal husbandry.

The Eastern Black Sea Region is among the prominent places where second homes are
increasingly owned in mountainous areas. In the Eastern Black Sea Region, traditional transhumance
activities were common before 1950. Between 1950 and 1980, migration from rural areas to cities
increased in Turkey with modernization, an increase in transportation facilities, shrinkage of lands
through inheritance, limited sources of income, and fascinating factors in cities, etc. The Eastern Black
Sea Region, where economic resources were insufficient, was one of the regions that experienced the
most intensive migration from rural areas to cities. From 1950 to 1980, the population decreased in
many places in the Eastern Black Sea Region due to migration. Between 1980 and 1990, highlands
started to be used for touristic and recreational purposes in the Eastern Black Sea Region. On the
highlands, the construction of hotels, boarding houses, and three to four-storey second homes, which
did not comply with the rural architecture, increased. In 1990 and afterward, 16 highlands in the region
were announced as touristic centers with the Council of Ministers” Decision. On the highlands in the
region, the demand for recreation and tourism is increasing with each passing day. This demand has
caused the construction of second homes on highlands to gain momentum. This leads to a spatial and
functional change in the highlands (Somuncu et al., 2012: 73-75).

While the mobility to the highlands in the Eastern Black Sea Region was based on animal
husbandry at the beginning, it occurs for relaxation and entertainment, in other words, tourism
nowadays. People, their children, and grandchildren who migrated from the region in the 1950s and
afterward cause an increase in the number of homes in the area by transforming their available homes
on the highlands for protecting their family bonds, for peace, fresh nature, etc. or by constructing homes
for recreational purposes. In this world, which is increasingly spatializing, holiday houses stand out in
the sense of place and significance (Aronsson, 2004: 77). Since people have migrated from the region
for years, coming together in their second homes has become a tradition for the local people nowadays.

1.1. Development of second homes in Turkey

In Turkey, second homes started to develop as of the 1950s. However, there are no statistical
data available concerning second homes. According to the results of the study entitled “Second Home
Inventory” and conducted by the Ministry of Tourism for coastal provinces in 1990, there were 102.400
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second homes in total in Turkey during this period (Ministry of Tourism, 1990: 6). The province-based
data on second homes are only for 1989; in other words, data are available in the study published by the
Ministry in 1990. These data include only sixteen coastal provinces. The spatial pattern of second homes
had already been formed, primarily until the 1980s. In 1989, second homes were mostly available in
Mugla (20155), Aydin (17354), Mersin (12531), Izmir (11783), and Balikesir (7902) provinces
(Ministry of Tourism, 1990) (Figure 1).

Within the first ten years of their development, second homes concentrated around Istanbul,
Bursa, and Kocaeli provinces, which are, in particular, the main big cities of Turkey. In the following
periods, they developed around the main holiday destinations in the Aegean and Mediterranean Regions.
On the Marmara coasts, mostly industrial activities were common; however, industrial activities always
clashed with coastal tourism. On the Marmara coasts, second homes were observed in many settlements
on the low coasts suitable for tourism (Doganer, 1998: 28), (Figure 1).

However, not suitable climatic conditions for coastal tourism in the Black Sea Region, much
more difficult transportation to the region, and its location far from the main cities creating a touristic
demand were among the factors that caused the number of second homes in the region not to increase
so much quantitatively.

However, in the Western Black Sea Region, there are second home settlements in Kerpe,
Kovanagzi, Cebeci, Kumcagiz (Kocaeli), etc., which are developing with the effect of big cities such as
Istanbul, Ankara, Kocaeli, and Sakarya (Ministry of Tourism, 1990) (Figure 1).
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Figure 1. Distribution of second homes at the coastal settlements according to the amount, 1989.
Source: Ministry of Tourism, 1990 data were used for the mapping.

It is difficult to access an organized dataset. However, there were 546.454 summer-seasonal
houses in 2008 and 559.934 summer-seasonal dwellings in 2013 in Turkey according to the digital data
prepared by the General Directorate of Population and Citizenship Affairs (General Directorate of
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Population and Citizenship Affairs, 2014). These data reflect the change on a regional basis although
they do not show change at the level of provinces. Significant increases were also observed in some
regions where there were fewer second homes in 1989 (Figure 2). However, smaller increases were
recorded in other regions where there were relatively more second homes (Barke, 2007: 205). Second
homes develop especially in regions where mass tourism is intensive. Since 1989, there has been a
definite and significant increase in the number of second homes on the Mediterranean and Aegean
coasts. Furthermore, in Turkey, second homes have developed around the provinces such as Istanbul,
Bursa, Kocaeli, and Sakarya, where population accumulates significantly, in other words, in low areas
on the coast of the Sea of Marmara.

As of the 1990s, the second home market has begun to develop in the Black Sea Region. In the
1980s, migrations occurred to big cities from the provinces in the region. During the 1990s, the regional
population, which settled in big cities, started to construct houses in the region to maintain their family,
relative, and friendship relationships, to spend time in their hometowns, to relax and to be far from the
big city, etc. Therefore, the number of second homes started to increase in mountainous areas and on
the highlands in the Black Sea Region during the 1990s. In the region, the number of second homes,
which was 2.381 in 1989, increased up to 169.282 in 2008. Thus, the second home supply capacity of
the Black Sea Region, which included 2.3% of the total second home supply, reached 31% in 2008
(Figure 2). It is quite challenging to determine the number of second homes on the highlands and in
villages, and it is possible that they have not fully been reflected in statistical data. When second homes
on the highlands and in villages are reflected on the statistical data, it is possible that a higher supply
capacity will appear in the Black Sea Region.
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Figure 2. Regional distribution of second homes in Turkey
Source: (Ministry of Tourism, 1990: 6; General Directorate of Population and Citizenship Affairs, 2014) data were used.

Second homes that develop in the Eastern Black Sea Region are different from second homes
on the Aegean and Mediterranean coasts. Here, family bonds have affected the development of homes.
While old family homes were heavily transformed and used, an increase has been observed in homes
built for holiday purposes recently.

The second home phenomenon in Turkey was specifically addressed within the context of
coastal areas (Manisa and Gorgiilii, 2008; Okuyucu and Somuncu, 2015; Zogal and Emekli, 2018;
Kiigiik and Kilig, 2018). However, the topic of second homes in mountainous areas has been a
significant research gap. In general, migrants lead to an important tourism movement. On the contrary,
their tourism constitutes an “invisible segment”. Every year many of people return to take vacations in
their hometowns for short or long leisure breaks to discover their cultural root. In the Eastern Black Sea
Region, the increase in the construction of second homes is mainly related to the migrations of the
region. The region experienced migration to big cities such as Istanbul and Ankara due to the increase
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in rural unemployment as of the 1950s, shrinkage of lands through inheritance, the decrease in income
obtained from animal husbandry and population increase, etc. People in the region who migrated to big
cities and provincial and district centers nearby cause an increase in the number of homes in the area by
transforming old family homes or constructing new homes due to reasons such as coming together with
the family and relatives, relaxing, maintaining their traditions and rituals, etc. Additionally, people from
the Eastern Black Sea Region living in metropolises such as Istanbul, Ankara, etc. and other cities
noticed various values they had, especially the natural beauties, view, and air of their highlands. Hence,
the increase in the number of second homes in the region has gained momentum. Visiting relatives and
friends in the hometown of the migrant is a powerful driver for their housing acquisition. The fact that
the development of second homes in mountainous areas was not addressed as a topic in Turkey was the
main starting point of the study. Therefore, the study aimed to determine the reasons for the development
of second homes in mountainous areas and put forward the pattern of visits made to mountainous areas
in respect of second homes. More specifically, it was aimed in the study to specify the reasons for the
development of second homes in the Eastern Black Sea Region and the pattern of mobility for touristic
purposes towards second homes in the area.

2. Method

2.1. The study area: Eastern Black Sea Region

The study area is the Eastern Black Sea Region where located in the north-eastern corner of
Turkey (Figure 3). The region with the mountainous shoreline covers 36,837 km? (4.7% of the country)
and has a population of 2.6 million (2009 census). The Eastern Black Sea region consists of seven
provinces, including five provinces of Ordu, Giresun, Trabzon, Rize, and Artvin, located along the
eastern coast of the Black Sea, and two inland provinces of Giimiishane and Bayburt. The border with
the Republic of Georgia forms the eastern boundary of this region. It exhibits great diversity in
geological structure, topography, climate and vegetation cover. Georgia forms the eastern boundary of
this region. It exhibits great diversity in geological structure, topography, climate and vegetation cover.
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Figure 3. Eastern Black Sea Region of Turkey

Within the region, high mountain ranges run parallel to the Black Sea coast in the north with an
undulating plateau on the southern foot of the mountains. High ridges trending east-west rise abruptly
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from the Black Sea coast, and the coastal plain is thus narrow. The mountain ranges get higher, narrower,
and steeper toward the eastern area. Less than 50 km from the coast, the Eastern Black Sea Mountains
rise to more than 3700 m, with a maximum elevation of 3932 m in the Kackar range, one of the steepest
topography in the world (Japan International Cooperation Agency & State Planning Organization the
Republic of Turkey 2000). The climate of the region is highly humid with an annual rainfall of 2000 to
2500 mm. Thus, country’s densest forests grow in this area. In addition, the area is hard to access due
to its distance from developed areas and harsh topographical conditions (Somuncu and Inci 2004).
Cropping land is scarce in rural areas of the Eastern Black Sea Region due to its mountainous and uneven
topography. For this reason, livestock husbandry has been an important economic activity for centuries.
Seasonal migration between low lying villages and high mountain pastures has been an integral part of
rural life in the region. Herders living in the region use the highlands for pasture and for haymaking for
winter fodder. The Turkish word yayla (Alp; German: Alm; French: Alpage) refers to a place where
farmers go to spend the summer; it is either a residence on a mountaintop or a summer pasture (Ozden
et al., 2004). In fact, most towns and villages in the Eastern Black Sea Region have their highland, the
upper limit for this being around 3000 meters. The transhumance begins with the hot weather that comes
in early summer, and in those cool highlands, the herders will live in wood or stone cabins, to return
again to their villages with the approach of autumn (Dubin and Lucas 1989; Somuncu 1989). There are
over a thousand highlands in the Eastern Black Sea Region. This traditional transhumance system has
experienced a great change since the 1950s to the present day (Somuncu, 2010). In Turkey, domestic
migrations in the 1950s left important marks on the settlement, urbanization, and economic formation
of the country. Due to the increase in domestic migration, the urban population in Turkey increased
guantitatively. However, problems such as squatting, unplanned urbanization, infrastructure problems,
unemployment, and an increase in crime rates, etc. emerged (Ozdemir, 2012: 4). During this period, the
Eastern Black Sea Region became one of the regions that experienced the highest level of migration.

2.2. Population and sample of the research

The population of the research is 1161 highlands in 7 provinces (Trabzon, Rize, Artvin, Giresun,
Ordu, Gimiishane and Bayburt) in the Black Sea Region. However, these highlands are not homogenous
in terms of their functional characteristics. Therefore, with the information gained from the related
authorities and from the fieldwork realized at the beginning of the research, the highlands in the region
had been categorized in four groups according to their properties (Table 1).

Table 1. Highland groups and characteristics in the Eastern Black Sea Region
Group of highland Properties of highland

Access is difficult, partly abandoned and is being used as mountain pasture, mostly yaylas in
high elevation (2000 m +).

Access is good in some places, function as mountain pasture is partially altered, yaylas that
are being used for livestock grazing and recreation by local people.

1.Group of highlands

2. Group of highlands

Access is easy, function as mountain pasture largely lost and yaylas are being used as

3. Group of highlands recreational purposes by local people.

Access is easy, mostly low-areas, function as mountain pasture has completely lost; yaylas

4. Group of highlands are being used for recreational purposes by local people as well as for tourist purposes.

The selection of the highlands as a sample of the research is based on the development level of
provinces where these highlands are located. The seven provinces which the highlands locate take place
in different socio-economic development levels according to the Socio-economic Development Index
developed by the State Planning Organization (SPO) in 2003. The Index of SPO group the provinces of
the country in five levels, where the most developed provinces take place in the first level. The
determination of the sample according to the development index level provides to pursue the effect of
different socio-economic development levels on the situation yaylas. The effect of development level
has taken as an independent variable in the choice of sample, supposing the possible effects of social
structure on human and natural environments.
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The provinces in the Black Sea Region in which the highlands locate take place in third
(Trabzon, Rize, Artvin), fourth (Ordu, Giresun), and fifth (Giimiishane, Bayburt) level of development.
From each level, one province has been selected as a sample in which there are more highlands than the
others. Accordingly, Trabzon, Giresun and Giimiishane are determined as the sample provinces. Then,
the highlands of the selected provinces have been categorized in four groups according to their properties
defined in Table 1. From these groups, the sample highlands have been selected. From each province
10 yaylas, totally 30 yaylas are selected from the four groups successively, one highland from the group
which has the lowest number of highland, two and three highlands from the following groups, and 4
highlands from the group which has the higher number of highlands (Table 2).

Table 2. Sample highlands and their properties

Province Highland (Alp)  Group of highland Altitude Avrea (Ha)
Geyikli Highland | 2144 66.5497

Eskale Highland [ 2058 498.2312

Simene Highland [ 2080 114.2246

Yaylabast Highland | 2014 341.1813

Isiklar Highland 1 1826 951.8532

Trabzon  pjizksy Highland I 1840 522.3378
Alazli Highland 1 1931 547.9534

Karadag Highland 1l 1875 276.4843

Hirsafa Highland 1 1712 261.6911

Hidirnebi Highland v 1404 381.921

Goktepe Highland | 2149 445.3004

Pancarbeleni Highland | 1980 672.1887

Seyh Highland | 2025 558.7169

Pazarsuyu Highland 1 2000 468.2634

. Gobel Highland 1 1965 607.6389

Giresun -

Kurtulmug Highland 1 1875 367.3957

Egrigarik Highland 1 1800 113.7474

Bektas Highland 1l 2070 267.5985
Kiimbet Highland 1l 1734 1.019.725

Kulakkaya Highland v 1624 50.0468

Kazikbeli Highland | 2335 545.023

Alistre Highland | 2208 541.1508

Golciigez Highland | 2225 218.7895

Cekiimce Highland | 2224 300.0616

o Aktas Highland I 2187 168.4652
Glimiishane = 0 niu Highland I 2212 711.8006
Kadirga Highland 1 2292 1.084.71

Sahmelik Highland 1l 2200 431.8638

Erikbeli Highland 1l 1700 133.8021

Dértkonak Highland v 1950 228.8906

Total 12.897.6065

The Eastern Black Sea Region is the only region where highland-oriented rural tourism
developed regionally in Turkey. Touristic and recreational activities in the region have led to a rapid
increase in second homes over time. Furthermore, the Eastern Black Sea Region is the most important
region, where traditional transhumance activities are still carried out in Turkey. Traditional
transhumance activities include animal husbandry and rural production as well as relaxing, entertaining,
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spending time with the family and relatives, attending festivals, and various activities on the highlands
in summer. Therefore, those who use highlands within the context of traditional transhumance and those
who go there only for relaxation were considered as second homeowners in the study. Second
homeowners who use the highlands were classified into two categories as those (owning homes) who
migrate to highlands for animal husbandry and those (owning homes) who migrate to highlands for
relaxing and having a holiday. The population around the highland clusters of the provinces included in
the sample constitutes the universe. Surveys were applied to homeowners in four different highland
groups through the face-to-face interview technique. The determined highlands were accessed via the
convenience sampling technique. The sample consists of 900 houses of second homeowners, who are
the users of the highlands in the region (Table 3).

Table 3. Distribution of surveys according to highland groups

1.Group of 2. Group of 3. Group of 4. Group of
highlands highlands highlands highlands

Type of survey Total

Second home
owners

352 348 116 84 900

2.3. Data and data collection instruments

The aerial photographs were used to determine the land-use changes that occurred in highlands
during the course of time. The aerial photos taken on different dates were obtained from the General
Command of Mapping (Turkey) in TIFF format. Out of these aerial photos the first one is in the scale
of 1/23.000, and taken in 1973; the second one is in the scale of 1/35.000, and taken in 2004. Also,
numerical land models were produced by using topographic maps that were in scale of 1/25.000. In
order to rectify the aerial photographs, the coordinates of the checkpoints were calculated with local
measurement methods. Erdas Imagine LPS was used in the rectification of the photos. Arcinfo GIS 9.3
was run to calculate areas of gains and losses and to determine land use/land cover changes between
1973 and 2004 in each of the highlands.

To investigate the changes that occurred between 1973 and 2004, three major land use/land
cover categories were distinguished: pastures, forests, and highland settlements. In addition, changes
during the years 1973 and 2004 were determined through characterization of building and road network
as points and lines respectively on GIS medium. The present study consisted of the interpretation of
aerial photographs supported by the fieldwork. All of the 30 highlands in the research area were visited
thoroughly for on-site observations.

In terms of the research objectives, this is a descriptive and explanatory study. In the study, the
guantitative research method was employed. Questions related to the general information about the
home residents were first included in the surveys applied to the second homeowners in the area. In the
following sections of the surveys, questions regarding the mobility to the area for touristic purposes,
home characteristics, and duration of the area usage were included. The questions were prepared as
closed-ended questions. The surveys were applied in July 2010.

2.4. Data analysis

In the study, Erdas Imagine LPS and ArcGIS 9.3 were used for the analysis of the data obtained
from the GCM. The data were coordinated in the UTM coordinate system and compared to the maps
obtained concerning the change in homes between 1973 and 2004. For the analysis of the surveys, SPSS
16 software was used. The descriptive statistical methods were used for the analysis of the data. The
data were presented in tables and graphs.

3. Results of The Research

In this section, findings on the increase in second homes within the area, spatial findings, and
findings obtained from the residents’ surveys will be evaluated.
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3.1. The increase in second homes within the area, 1973-2004

In thirty highlands, which form the study area, settlement areas expanded as a result of the
increase in the demand for second homes. The change in settlement areas was determined by comparing
the number of buildings and building areas. The number of buildings, building areas, and the change
between 1973 and 2004 are presented in Table 4. 2830 buildings were added to the number of buildings,
and 24230 hectares were added to the building areas from 1973 to 2004. The highest increase in the
number of buildings and building areas was observed in Trabzon province, and the least increase was
observed in Giresun province. Among the highlands included within the scope of the study, Isiklar and
Diizkoy (Trabzon), Bektas and Kiimbet (Giresun), Kadirga and Alistire (Giimiishane) became the
highlands with the highest number of homes between 1973 and 2004.

Table 4. The change at the settlements of highland between 1973-2004

Number of building Avrea of building (hectare)
Provinces Highland 1973 2004 Change 1973 2004 Change
Geyikli 46 112 66 0,322 0,883 0,561
Eskale 278 450 172 1,946 3,408 1,462
Simene 61 100 39 0,427 0,7585 0,3315
Yaylabas 119 159 40 0,833 1,173 0,34
Isiklar 471 685 214 3,297 5,116 1,819
Trabzon Diizkoy 423 715 292 2,691 5,443 2,482
Alazli 177 279 102 1,239 2,106 0,867
Karadag 166 263 97 1,162 1,9865 0,8245
Risafa 103 265 162 0,721 2,098 1,377
Hidirnebi 142 379 237 0,994 3,0085 2,0145
Total 1986 3407 1421 13,902 25,9805 12,0785
Goktepe 81 100 19 0,567 0,7285 0,1615
Pancarbeleni 247 281 34 1,729 2,018 0,289
Seyh 118 223 105 0,826 1,7185 0,8925
Pazarsuyu 165 252 87 1,155 1,8945 0,7395
Gobel 65 135 70 0,455 1,05 0,595
Giresun Kurtulmusg 74 127 53 0,518 0,9685 0,4505
Egricarik 80 61 -19 0,56 0,427 -0,133
Bektag 560 653 93 3,92 4,7105 0,7905
Kiimbet 415 720 305 2,905 5,4975 2,5925
Kulakkaya 174 111 -63 1,218 0,777 -0,441
Total 1979 2663 684 13,853 19,79 5,937
Kazikbeli 54 216 162 0,378 1,755 1,377
Alistire 119 270 151 0,833 2,1165 1,2835
Goélcligez 123 135 12 0,861 0,963 0,102
Cekiimece 60 52 -8 0,42 0,364 -0,056
Aktas 222 391 169 1,554 2,9905 1,4365
Giimiighane Davunlu 148 236 88 1,036 1,784 0,748
Kadirga 484 613 129 3,388 4,4845 1,0965
Sahmelik 115 163 48 0,805 1,213 0,408
Erikbeli 36 34 -2 0,252 0,238 -0,014
Dértkonak 54 30 -24 0,378 0,21 -0,168
Total 1415 2140 725 9,905 16,1185 6,2135
Total of three provinces 5.380 8.210 2.830 37,66 61,889 24,229

In the study area, there was a continuous decrease in transhumance activities after the 1950s.
While a decrease was expected in the number of buildings in the area in this case, an increase was
observed in the number of buildings (Figure 4). The increase in the number of houses in the highlands
started in the 1980s and gained momentum in the 1990s. During that period, the increase in forestlands
in the highlands, the decrease in the functionality of animal husbandry, and the development of
recreational/touristic functionality instead of this led to the construction of new homes and touristic
facilities (Somuncu et al., 2012: 69). The increase in the number of houses on the highlands was affected
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by the fact that people who had migrated from the region in the 1950s, their children, and grandchildren
constructed homes in the region for relaxation and coming together with the family and relatives in the
1980-1990s. In addition, those, most of whom came from nearby villages, towns, and cities for the
purpose of animal husbandry and relaxation, had an effect on the increase in the number of homes.
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Figure 4. Spatial distribution of number of buildings at highlands settlements between 1973-2004

3.2. Second home owners on the highlands of the Eastern Black Sea Region

3.2.1. Demographic profiles of respondent

Surveys were applied to a total of 900 homes within the scope of the study. Of the participants,
72.2% were male, and 27.8% were female. It was observed that the group of people aged 65 and above
was dominant in the area (33.8%). This was followed by the 55-64 age group (22.6%) and 45-54 age
group (18.7%), respectively. Most of the interviewed people were primary school graduates (43.7%).
When the employment status of the interviewed people is evaluated, the highest rate belongs to retirees
with 33.7%, which is followed by farmers with 23.3% and housewives with 17.3% (Table 5).

While the highlands in the Eastern Black Sea Region were initially used for animal husbandry,
they have been used especially for relaxation and recreational purposes for the last 30 years. The
participants were asked about their real intention for getting homes on the highlands and for going to
uplands. Of the interviewed people, 60.3% (543 people) gave an answer to a change of air and relaxation.
Of the participants, 39.7% (357 people) stated that they were on the highlands for grazing animals (Table
6). According to this finding, the second homeowners in the region were evaluated in two categories in
the following section as second homeowners who had homes for the purpose of animal husbandry and
second homeowners who had homes for touristic and recreational purposes.
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Table 5. Demographic profiles of second home owner at the region

Variables Frequency %

Gender

Male 650 72.2
Female 250 278
Age

18-24 47 5.2
25-34 80 8.9
35-44 97 10.8
45-54 168 18.7
55-64 203 22.6
65+ 305 338
Education level

Never went to school 210 233
Primary school graduate 393 43.7
Secondary school graduate 113 12.6
High school graduate 111 12.3
Graduated from a Universty 67 7.4
Master's and doctorate graduates 2 0.2
Other 4 0.4
Job

Farmer 210 23.3
Public employee 38 4.2
Private sector employee 40 4.4
Retired 303 33.7
Student 19 2.1
Self-employed 106 11.8
Housewife 156 17.3
Unemployed 26 2.9
Other 2 0.2

Table 6. The main visitation purpose of the highlands

Answers Frequency %
Grazing of animals 357 39.7
Weather exchange, relaxation and holiday 543 60.3

3.2.2. Second home ownership and second home characteristics at the Eastern Black Sea Region
Second homes are classified as homes used for commercial purposes only, homes used
personally, and, finally, second homes used for both commercial and personal purposes. Especially in
significant holiday destinations, commercial use is performed by bigger companies (Miiller, 1999: 145).
In the Eastern Black Sea Region, 94.6% of the participants stated that they owned the second homes
they used. In the area, commercial use is not common yet. Homeowners on the highland stated that they
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mostly owned their homes for 1-10 years (32.5%) and 11-20 years (23.9%). This shows that the increase
in the number of homes on the highlands occurred in the period following the increase in recreational
use, in particular. Of the participants, 88.3% said that they owned the homes they used. Second homes
develop in various forms. In addition to urban forms such as villa type, apartment block type, etc., it is
possible to transform and use old rural homes. In other words, surplus homes in rural areas are
transformed into second homes (Roca et al., 2012: 50). Therefore, second home landscape typologies
such as old transformed permanent homes and purposefully constructed homes emerge (Miiller and
Marjavaara, 2012: 54). In the study area, reinforced concrete (23.6%) and fired block bricks (21.7%)
were mostly used in the construction of homes. However, wood (15.9%) and stone (15.4%) materials
were used less. This indicates that there was an increase in industrial construction materials in the area
together with the increase in second home construction in mountainous areas. Nevertheless, traditional
homes complying with geographical conditions are decreasing in the area over time (Figure 5 and Figure
6). Nowadays, new buildings and old buildings are used as second homes in the area. These homes are
generally not so big. The homes of the participants in the area were found to be mostly (57.2%) 50-100
m? (Table 7).

Table 7. Second home ownership and second home characteristics

Variables Frequency %
Second home ownership

I have not got a home 49 5.4

I have a home 851 94.6
Total 900 100
Ownership period

1-10 years 277 325
11-20 years 203 23.9
21-30 years 122 14.3
31-40 years 82 9.6
41-50 years 76 8.9
50+ years 91 10.7
Total 851 100
Property status of second home

Own house 795 88.3
Belonging to one of your family members 66 7.3
Tenant 34 3.8
Other 5 0.6
Total 900 100
Construction material of the second homes

Wooden 143 15.9
Stone 138 154
Wood-stone mixed 140 15.6
Reinforced concrete 212 23.6
Fired brick 195 21.7
Briket 65 7.2
Other 5 0.6
Total 898 100
Residential area

0-25 m? 26 2.9
25-50 m? 272 30.3
50-100 m? 514 57.2
100 + m? 86 9.6
Total 898 100
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I

Figure 5. Traditional highland dwelling

Figure 6. As aresult of icreasing industrial construction materials at highlands the changing landscape
of the highlands, Bektas Highland (Giresun Province)
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3.2.3. The motivation for owning a home at the Eastern Black Sea Region

In this section, firstly, those who migrate to highlands during summer months were asked about
their real intentions in this migration. The participants were asked, “What is your real intention in going
to highlands during summer months?” Of the interviewed 900 people, 543 (60.3%) stated that they
migrated to highlands during summer months for change of air, relaxation, and holiday. Of the
participants, 357 (39.7%) stated that they migrated to highlands for grazing their animals during summer
months (Table 6). The relationship of people with mountainous areas in Anatolia began when they went
to highlands for animal husbandry activities in previous times. In the past, highlands were the areas used
as grasslands, where animal husbandry was intensive. Over time, these places have turned into areas
where tourism and recreation have developed, and second homes have heavily been owned (Somuncu
et al., 2012: 4-5). Findings on the real intention in the migration to using the highlands in the region
during summer months show that the function of the highlands in the region is changing. Traditional
transhumance activities are gradually decreasing in the Eastern Black Sea Region, and the demand for
relaxation and having a holiday (60.3%), which is the basic motivation for the increase in the number
of homes constructed on the highlands, is gradually increasing. The current data indicate that the second
homeownership in the traditional sense in the region has decreased, and the region has turned into a
modern mountainous holiday destination (Somuncu, 2010: 9).

There are not many scientific studies on second homes in the mountainous areas in Turkey. We
have very few pieces of empirical evidence regarding what the motivation for the use of second homes
in mountainous areas is and why people find these places attractive. In Turkey, second homes in
mountainous areas were a significant cultural characteristic approximately 30 years ago. There was a
tradition of going to highlands for grazing animals. With the effect of limited economic opportunities in
mountainous areas, the decrease in primary sectors such as animal husbandry, modernization, and
globalization, mountainous areas have lost a significant part of the population through migration. The
use of second homes is a characteristic of modern developments. Second homes have been used in the
Western communities for more than 100 years (Kaltenborn and Clout, 1998: 123). In Turkey, second
homes in the modern sense have been used on the coasts approximately for the last 60 years; however,
there have also been developments in this issue in mountainous areas. The most apparent example of
this is the Eastern Black Sea Region. Factors such as recreational activities, establishing relationships
with nature, social relationships, life stage, children, investment, and having a holiday can influence
having a second home (Kaltenborn and Clout, 1998: 123).

Of the participants, 60.3% (543 people) stated that they migrated to highlands, in order words,
they had second homes in the region for relaxation and holiday. Accordingly, touristic and recreational
activities are the main factors in the increase of second homes in the region. Those who migrate to
highlands for relaxation and holiday have different reasons to spend their summer months on the
highlands. View and nice weather constitute the basic motivation for 261 (48.6%) of the 537 people
who migrate to highlands for relaxation and holiday. Moreover, there are still those who go to highlands
to maintain the tradition of migrating to highlands (Figure 7). View and natural living are the most
significant source of motivation, especially for the use of second homes in mountainous areas in Norway
(Kaltenborn and Clout, 1998: 126). Findings obtained from the study area support this fact.
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Beautiful landscape and weather 261
All options included 206
Having a house in the plateau 34
Other 20
Maintain the tradition of migration to the 16
plateau
0 50 100 150 200 250 300 Person

Figure 7. Motivation sources of second home ownership at the region
Explanation: (n= 543, Unknown: 6).

3.2.4. Characteristics of the second home usage and seasonality of the destination

Repetition in tourism is considered in two scales as time scale and space scale. The relationship
between traveling time and distance affects the frequency and duration of the visit. For this reason,
distance is important in the increase in second homes. For example, second homeowners, who are a few
hundred miles away from their second homes, tend to visit less but stay longer (Jaakson, 1986: 369).
Seasonal climatic changes such as the increase in temperature during summer months are also
determinant in the development of second homes. Unbearable life in cities, desire to move away from
high-rise buildings in cities, and recreational demands are among the factors directing families to look
for alternative areas outside cities (Roca et al., 2012: 38). The distinctive characteristic of the climate
in the Eastern Black Sea Region is that the coastal region is humid and rainy. However, elevation rapidly
increases in mountainous areas in the south by beginning from the coast. With the effect of elevation,
temperature and humidity decrease. For the people of the Eastern Black Sea Region, humidity and
temperature are overwhelming during summer months. Therefore, the local people build summer houses
on the highlands to relax since highlands are cool in summer months. This situation indicates that the
majority of the second homeowners in the region consist of people living in the cities and towns in the
region. However, as of the 1950s, people in the Eastern Black Sea Region have migrated to big cities,
particularly Istanbul. The continuation of the family and relative bonds of the people who left the region
through migration has been effective in the increase of second homes in the region despite the distance
factor. However, factors such as distance, climate, home conditions, etc. affect the seasonality in the
use of these homes.

Of those who had a home on the highlands of the Eastern Black Sea Region for relaxation and
holiday purposes, 48.6% (260 people) stated that they came to their second homes in June and 29% (155
people) in May. Among the participants, 6.7% (24 people) of the second homeowners, whose primary
purpose is to graze their animals, start going to highlands in April following the increase in temperature
and melting of snow, 40.3% (144 people) in May and 48.1% (172 people) in June (Figure 8).
Accordingly, the usage characteristics of both groups are seasonal.
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Figure 8. The months when the second homeowners (SHO) arrive to the region Explanation: SHO (Second home owner)

The climatic conditions of the region, working lives of families, responsibilities, and other
requirements promote the seasonal use of second homes in the region. Seasonal use attracts attention
although second home users in the region mostly consist of retirees (33.7%) (Table 5). In fact, the
participants, who came to the region for recreational and touristic purposes, stated that they stayed in
the region for 61-90 days (129 people) and 91-120 days (121 people) at most (Figure 9). Second
homeowners, who come to highlands for animal husbandry, stay longer than those who come for
recreational and touristic purposes. Those, who came to highlands for animal husbandry, stated that
they stayed in the region maximum for 91-120 days (116 people), 61-90 days (92 people), and 121-150
days (73 people). Second homes in the region are inconvenient for winter use. Equipment deficiencies
such as the lack of natural gas, the insulation of homes, etc. decrease the winter use and encourages the
seasonal use of second homes in the region. Second homeowners in the region, most of whom are
retirees, spend the cold season in nearby cities, towns, and villages where they reside permanently or in
big cities with permanent residences such as Istanbul and Ankara. This situation shows that the usage
pattern of second homes in the study area is seasonal. As a matter of fact, most of the participants leave
the region towards the end of September.
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@ SHO for recreation and tourism purposes @ SHO for livestock purposes

Figure 9. Usage period of second homes at the region
Explanation: SHO (Second home owner)
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4. Conclusion

Mountainous areas are rebuilt in the natural, cultural, social, and economic context with the
post-industrial period. This transformation negatively affects the original and sensitive mountainous
ecosystem. Mountainous areas that allow limited economic activities are transformed from the
production space to the consumption space due to the increasing leisure time and economic level of the
population. Second homeownership and related spatial change are in the middle of this transformation.
This study was conducted to examine and develop second homes in the Eastern Black Sea Region within
the context of mobility. According to the findings of the study, second home ownership has rapidly
increased in the last 30 years. The increase in second home ownership is considered to be related to the
gradual liberalization of city-dwellers in site selection and the change in consumption patterns of the
middle class with the post-industrial services. It was determined that second homeowners, who were
mostly retirees, did not perform production activities while living in mountainous areas. This situation
causes a gradual decrease in functions, such as agriculture, animal husbandry, and mining, which are
primary economic activities.

It was observed that site selection was not coincidental in the return to rural areas and that coastal
and mountainous areas were more preferred (Casado-Diaz, 2012; Cooke and Lane, 2015; Perlik and
Membretti, 2018). Considering the occupancy rates of second homes in coastal regions in the world as
of the 1950s and in Turkey as of the 1980s, it was detected that the mobility was directed towards
mountainous areas (Travis, 2007; Ooi et al., 2015). In this context, the rural space is opened for
consumption by being rebuilt in accordance with the tastes of the second homeowner middle class
(Bijker and Haartsen, 2012). The fact that reinforced concrete structures are built instead of traditional
architecture supports this situation.

People want to spend the summer season away from pollution and cities. For local people,
second homeowners are very important in generating income since traditional economic activities have
lost their importance. In addition to the economic input of second homes, changes occur in land use and
socioeconomic structure since producers, who carry out production activities in mountainous areas, sell
their lands to second homeowners and abandon production. Second homeowners spend only the summer
season in mountainous areas. The fact that most of the second homeowners are retirees and there is not
enough infrastructure in the area for the winter season is effective in this case. Accordingly, when
appropriate infrastructure conditions are ensured, the potential of second homeowners to use the area
throughout the year increases.

The increase in mobility all over the world since the 1980s has also enabled its effects to be
monitored. In this study conducted on changes in the highlands of the Eastern Black Sea Region,
outcomes such as illegal settlement, waste problem, and social conflicts with the occupation of pastures
in this region were determined. It was specified that the population, who abandoned transhumance and
went to cities, used highlands as second home spaces afterward. Population and capital pressure on
mountainous areas, in addition to demographic, functional, and spatial mobility, have many dimensions,
such as providing infrastructure, access to technology, mass consumption, housing, transportation,
society, and reproduction. Moreover, the rural-urban dichotomy loses its clarity, small businesses shift
to rural areas, the potential of causing social conflicts occurs due to income inequality, house and land
prices increase (Loffler and Steinickie, 2006), and environmental problems due to population increase
emerge (Kondo et al., 2012; Perlik and Membretti, 2018).

In addition to the existing problems, the determination and functional evaluation of the
highlands in Turkey still cannot be performed completely. The Pasture Law numbered 4342 and dated
February 28, 1998, defines highlands as areas where only animal-related activities are carried out. On
the other hand, it has been reported that these areas cannot be used for any other purposes and their
properties belong to the government (Somuncu et al., 2012). Furthermore, the law regarding
construction amnesty will affect controversial applications on the highlands with Article 16 added in
June 2018 to the Construction Law numbered 3194 and dated 03.05.1985. It is mentioned that these
areas, which cannot be transferred to private property, are transferred to private property within the
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scope of Construction Amnesty. These developments experienced after 2004, which is the time limit of
this study, rapidly change the number and characteristics of second homes on the highlands.
Accordingly, depending on the motivation of people settling in the Eastern Black Sea Region in respect
of having a second home, the function of settlements changes, and evolvement is experienced from the
production space to the consumption space. When these developments are evaluated within the scope
of the second home development trend in mountainous areas, it can be stated that the Eastern Black Sea
Region is the most affected region. In addition to these, new topics such as individual, family structures,
social harmony, solidarity, exclusion through alienating relationships, values system, belonging,
environmental protection, participation, and integration should be investigated with new studies.

Since it is predicted that today's urban population will probably be more active and healthier in
their retirement, their potential to own second homes will also be high (McMillan, 2006). Furthermore,
it can be stated that the mobility from cities to rural areas will become easier with transportation and
technology and the number of second homes will continue to increase with the effect of globalization in
the coming years (Benson and O’Reilly, 2009). At this point, the fact that mountainous areas will be
opened to consumption with their occupation by cities in the long term places this issue in the center of
discussions.

Acknowledgements

This work supported by the projects: “A Study on Assessment of Changes in Land Use and
Function of Mountain Pastures in the Eastern Black Sea Region” (SOBAG/109K079) financed by the
Scientific and Technological Research Council of Turkey (TUBITAK).

References

Alag6z,C.A. 1993. Tirkiye’de Yaylacilik Arastirmalari. Cografya Arastirmalar: Dergisi, 2: 1-51.

Alkan, M.0O. 2014. Osmanli’da sayfiyenin icadi. p.15-44. Editor: T.Bora. Sayfiye Hafiflik Hayali. IletisimYaymlar1, Istanbul.

Araonsson, L. 2004. Place Attachment of Vacation Resident: Between Tourists and Permanenet Residents. p. 75-86. Editors:
C.M. Hall & D. K. Miiller. Tourism, Mobility and Second Homes Between Elite Landscape and Common Ground.
Channel View Publications: Clevedon.

Barke, M. 2007. Second Homes in Spain: An Analysis of Change at the Provincial Level, 1981-2001. Geography, 92(3): 195—
207.

Benson, M., O’Reilly, K. 2009. Migration and Search for a Better Way of Life: A Critical Exploration of Lifestyle Migration.
The Sociological Review, 57(4): 608-625.

Bijker, R.A., Haartsen, T., 2012. More Than Counterurbanization: Migration to Popular and Less-Popular Rural areas in the
Netherlands. Population, Space and Place, 18: 643-657.

Casado-Diaz, M. 2012. Exploring the Geographies of Lifestyle Mobility: Current and Future Fields of Enquiry. p. 120-125.
Editor: J. Wilson. The Routledge Handbook of Tourism Geographies. Routledge: London and New York.

Construction Law. 1985. T.C. Official Newspaper, 3194, 03, May 1985.

Cooke, B., Lane, R. 2015. Re-thinking Rural-Amenity Ecologies For Environmental Management in the Anthropocene.
Geoforum, 65: 232-242.

Cooperatives Law (1969). T.C. Official Newspaper, 1163, 24 April 1969.

Doganer, S. 1992. Gemlik Korfezi Kuzey Kiyilariin Turizm Cografyasi. Tiirk Cografya Dergisi, 27: 59-84.

Doganer, S. 1998. Tiirkiye Kiy1 Kullaniminda Turizm Olgusu. Tiirk Cografya Dergisi, 33: 25-52.

Dubin, M., Lucas, E. 1989: Trekking in Turkey. Lonely Planet, Hong Kong.

Emekli, G. 2014. ikinci Konut Kavrami Agisindan Turizm Cografyasinin Onemi ve Tiirkiye’de Ikinci Konutlarin Geligimi,
Ege Cografya Dergisi, 23(1): 25-42.

Emiroglu, M. 1977. Bolu’da Yaylalar ve Yaylacilik, Ankara Universitesi Dil ve Tarih-Cografya Fakiiltesi Yayinlari: 272,
Ankara.

General Directorate of Population and Citizenship Affairs (2014), Access: 29 October 2015, http://Mmww.nvi.gov.tr/NVI.html

Jaakson, R.1986. Second-home Domestic Tourism. Annals of Tourism Research, 13: 367-391.

Japan International Cooperation Agency & State Planning Organization of the Republic of Turkey 2000: The study on the
regional — plan for the Eastern Black Sea Region in the Republic of Turkey (DOKAP) Final Report, Turkey.

Kaltenborn, B. P., Clout, H. D. 1998. The Alternate Home-motives of Recreation Home Use. Norsk Geografisk Tidsskrift-
Norwegian Journal of Geography, 52(3): 121-134.

Kiligaslan, C. 2006. kinci Konutlarin Deniz Kiyilarma Etkisi. Siileyman Demirel Universitesi Orman Fakiiltesi Dergisi,
A(1):147-156.

Kondo, M.C., Rivera, R., Rullman Jr. S. 2012. Protecting The Idyll But Not The Environment: Second Homes, Amenity
Migration and Rural Exclusion in Washington State. Landscape and Urban Planning, 106: 174-182.

81



M. Somuncu, A. Okuyucu and M. Altundal Oncii

Kiigiik, H., Kilig, T. 2018. Karasu Ilcesinde (Sakarya) Ikinci Konutlarin Gelisimi. Akademik Sosyal Arastirmalar Dergisi,
6(65): 111-130.

Loffler, R., Steinickie, E. 2006. Counterurbanization and Its Socioeconomic Effets in High Mountain Areas Of The Sierra
Nevada (California/Nevada). Mountain Research and Development, 26(1): 64-71.

Manisa, K., Gorgiilii, T. 2008. ikincil Konutlarin Turizm Sektdriinde Yeniden Kullanilabilmesine Iliskin Bir Model. Yildiz
Teknik Universitesi Mimarlik Fakiiltesi e-Dergisi, 3(1): 68-78.

McMillan, L. 2006. Guiding Back From The Precipice: Leveraging The Power Of Recreational Users To Protect Mountain
Environments. p. 31-53. Edit6r: L. Moss. The Amenity Migrants: Seeking and Sustaining Mountains and Their
Cultures. Wallingford: CABI

Ministry of Tourism. 1990. Jfkinci Konut Envanteri, 1989 (Report No: 1990/3), Turizm Bakanlig1 Yatirimlar Genel Miidiirliigii,
Ankara.

Miiller, D. K., Marjavaara, R. 2012. From Second Home to Primary Residence: Migration Towards Recreational Properties in
Sweden 1991-2005. Tijdschrift Voor Economische En Sociale Geografie, 103(1): 53-68.

Miiller, D.K. 1999. German Second Home Owners in The Swedish Countryside: On The Internationalization of The Leisure
Space. Unpublished Doctoral Dissertation, Umea University Department of Social and Economic Geography,Umea.

Nayci, N. 2009. Kiy1 Alanlarinda Kitle Turizmi: Tiirkiye’de Kalkinma Planlar1 Baglaminda Kiyilarin Doniigiimii ve Tarihi-
Dogal Cevreler. Mugla Universitesi Sosyal Bilimler Enstitiisii Dergisi, 22: 81-100.

Okuyucu, A., Somuncu, M. 2015. Yalova-Cinarcik’taki Tkinci Konutlarm Ekonomik Etkilerinin Degerlendirilmesi. Cografi
Bilimler Dergisi, 13(2): 139-159.

Ooi, N., Laing, J., Mair, J. 2015. Sociocultural Change Facing in The Rocky Mountain West As A Result Of Mountain Resort
Tourism and Amenity Migration. Journal of Rural Studies, 41: 59-71.

Ozdemir, H. 2012. Tiirkiye’de I¢ Gogler Uzerine Genel bir Degerlendirme. Akademik Bakis Dergisi, 30: 1-18.

Ozden, S., Atmis, E., Menemencioglu, K. 2004. Negative Effects of Recent Unplanned Expansion on Highland Ecosystems
in Turkey. Mountain Research and Development 24(4): 303-306.

Ozgiic, N. 1977. Tatil Evleri. Istanbul Teknik Universitesi Mimarlik Fakiiltesi Sehircilik Enstitiisii Dergisi, 14: 69-92.

Perlik, M., Membretti, A. 2018. Migration by Necessity and by Force the Mountain Areas: An Opportunity for Social
Innovation. Mountain Research and Development, 38 (3): 250-264.

Roca, O., Oliverira, J., Roca, Z., Costa, L. 2012. Second Home Tourism in the Oeste Region, Portugal: Features and Impacts.
European Journal of Tourism, Hospitality and Recreation, 3 (2): 35-55.

Somuncu, M. 1989. The Kagkar Mountains of the Eastern Black Sea Coast. Image of Turkey, 26:18-23.

Somuncu, M. 2010. From Mountain Pastures to Mountain Resorts. Newsletter of the Mountain Research Initiative MRI NEWS,
5 (December): 9-12.

Somuncu, M., Akpmnar, N., Kurum, E., Cubuk Kaya, N., Ozel¢i Eceral T. 2010. Giimiishane ili Yaylalarindaki Arazi Kullanimi
ve Islev Degisiminin Degerlendirilmesi: Kazikbeli ve Alistire Yaylalar1 Ornegi. Ankara Universitesi Cevre Bilimleri
Dergisi, 2(2): 107-127.

Somuncu, M., Cubuk Kaya, N., Akpmar, N., Kurum, E., Ozel¢i Eceral, T. 2012. Dogu Karadeniz Yaylalarinda Cevresel
Degisim. Ankara Universitesi Basimevi, Ankara.

Somuncu, M., Inci, A. 2004: Balancing Protection and Utilization in Overcoming Inaccessibility: A Rural Development Model
in Mountainous Area of Turkey. Mountain Research and Development, 24(4): 307-311.

Travis, W.R. 2007. New Geographies of the American West: Land Use and the Changing Patterns of Place. Island Press,
Washington D.C.

Zogal, V., Emekli, G. (2018). Urla’da (izmir) ikinci Konutlarin Degerlendirilmesine Yonelik Nitel Bir Arastirma. Turizm
Akademik Dergisi, 5(1): 189-204.

82



Ankara Universitesi Cevrebilimleri Dergisi
7(2), 83-97 (2019)

Clustering the Problems of Sustainable Tourism Development in a
Destination: Tsaghveri Resort as A Case”

loseb KHELASHVILIY, Lela KHARTISHVILI 12, Merab KHOKHOBAIA!

! Tourism Hospitality Management Department, Faculty of Economics and Business
Ivane Javakhishvili Thilisi State University. University Str., 0186 Thilisi/Georgia;
2 Institute of Landscape Development, Recreation and Conservation Planning; BOKU University of
Natural Resources and Life Sciences Vienna. Peter Jordan-Str. 82, 1190 Wien/Austria;

Abstract: Over the last decades, Tourism has become one of the leading industries in Georgia in terms of generating income,
compensation of the country’s trade deficit and rising employment of local population. However, tourism lacks development
in the mountain region of the country. On-going re-development requires new approaches for the industries’ sustainable
development. The purpose of the study is to apply the method of transdisciplinary research to identify interrelated core
problems hampering sustainable tourism development. The research employed a case study approach. The method was
tested at mountain resort of the Caucasus — Tsaghveri (Borjomi Minicipality). The initial information for the research was
collected from the data received in the course of fieldwork organized by Austrian University BOKU and Ivane Javakhishvili
Thilisi State University (TSU) in Georgia in July 2018. The study revealed four categories of the destination related
problems: leverage, critical, buffering and restricted. The outcome of analysis serves as preliminary information for the
problem-solving strategy as well as for making decisions on rational development of destinations. The research gave
opportunity to the involved parties to develop skills of participatory research for structuring complex problems.

Key words: Sustainable development, Tourism, Problem solving strategy, Transdisciplinarity, Destination planning,
System analysis, Mountain resorts

1. Introduction

Over the last decades, Tourism has become one of the leading industries in Georgia in terms of
generating income, compensating the country’s trade deficit, and increasing employment among local
population. Today, the country with 3,7 million population, receives up to 9 million international travelers.
(GNTA, 2019), The industry makes up more than 10,4% of country’s GDP, holds above 68% in service
export contributes 29.5 % in total, in the country’s employment (WTTC, 2019).

Tourism is also considered as a strategic sector, recognized for its potential to revitalize and
diversify rural areas, particularly in mountain regions, where the unemployment, low incomes, lack of
infrastructure, and high migration remain the major challenges.

* This research was conducted in the context of the project “Transdisciplinarity for Sustainable Tourism Development in the
Caucasus Region | CaucaSusT” funded by the Austrian Development Cooperation via the Austrian Partnership Programme in
Higher Education and Research for Development APPEAR.

Correspondence: ioseb.khelashvili@tsu.ge; Tel.: +995 599 97 11 83
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Georgian Government takes efforts to develop mountainous regions by introducing tax benefits for
local entrepreneurs, funding infrastructure development projects, adopting strategies and action plans for
their sustainable development (Parliament of Georgia, 2015). One of these areas is Tsaghveri resort, located
in the municipality of Borjomi.

Tsagveri was a popular mountain resort among local holiday-makers until collapse of the political
regime in the late 20" century. During the last decades of transitional period selected mountain resorts are
regaining their popularity. Among them are resorts Borjomi and Bakuriani. Tsagveri destination, located
between these resorts, lags far behind them in its development, carrying the burden of inherited social and
economic problems and some environmental risks.

The challenges of sustainable tourism development in destinations usually are presented by a set of
complex problems. Coping with such challenges requires holistic system approach and analysis. Lack of
knowledge about the problems and interrelations between them became a special subject for a system-based
trandisciplinary studies (Khokhobaia, 2018). Regarding Georgia, the relevance of study these issues and the
first attempts to identify problems in the context of transdisciplinary approaches has been recently initiated.
The importance of full scale indebt studies in this regard is well proved by wide range of challenges which
are facing the rapidly recovering Georgian tourism destinations (Khelashvili, 2017, 2018).

The purpose of this case study is to apply an innovative transdisciplinary methodology to identify
high-leveraged problems challenging the sustainable tourism development in Caucasus region. The
identified problems are considered as basic and valuable information to develop a relevant problem-solving
strategy.

This research is a part of the project -“Transdisciplinarity for Sustainable Tourism Development in
the Caucasus Region | CaucaSusT” funded by the Austrian Development Agency (ADA) in the scope of the
Austrian Partnership Programme in Higher Education and Research for Development APPEAR. The project
addresses capacity building of universities in Armenia and Georgia in the field of transdisciplinary teaching
and research with a focus on sustainable tourism development. The program includes both teaching and
field study practices in capacity building process.

In our research we use primary data that was obtained by students during the field study practice in
Tsagveri resort in Borjomi municipality. The field practice was organized by Austrian and Georgian partner
universities (the University of Natural Resources and Life Sciences/BOKU in Vienna and lvane
Javakhishvili Thilisi State University/TSU) during July 11 -20, 2018 for master degree students from three
departments of TSU: Tourism, Human Geography, and the Physical Geography and Environment
Sustainable Development. Faculty professors and PhD students supervised the course (Salukvadze et al.,
2018). The purpose of field research was to identify the complex problems in tourism destination, which
will serve as preliminary information for the problem-solving strategy as well as for making decisions on
rational development of destinations.

The research was based on interdisciplinary approach, involving experts and students of Human
Geography, Physical Geography and Environment Sustainable Development. Those disciplines are
displayed in Figure 1.

Figure 2 shows local and national stakeholders, University teachers and students, as well as national
and international partners involved in the fieldwork covered.

The research applied a quantitative and qualitative analysis design, based on document analysis and
semi-structured in-depth individual as well as group interviews with different stakeholders (local actors,
representative of Borjomi municipality, community organizations etc.), and visual observations of tourist
attractions, infrastructure and facilities.
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Case Study:
Sustainable
Tourism
Developmen

Figure. 1. Disciplines involved in transdisciplinary field work.

Figure 2. Actors involved in transdisciplinary case study in Tsagveri.

2. Research Methods

The presented study deals with the complex problems which require a relevant system analysis. The
challenge of the tourism development in a destination is a complex of inter-related components that are
influenced by different factors. They are considered as a system of problems and the applied methodology
is a system-based approach.

The identification of interrelated (complex) problems and finding the rational ways of their solution
are subjects to recently developed transdisciplinary research methodology that is widely based on the
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system-based approach, implies system thinking and knowledge as of its three forms of knowledge (Hadorn
et al. 2008; Pohl and Hadorn, 2007).

Transdisciplinary methodology implies three phases of research (Hadorn et al. 2008; Enengel et al.

2012):

e Problems identification and structuring;

e Problem investigation; or Problem analysis

e Problem transformation (implementation); or bringing results to fruition
According to this concept, the research produces relevant forms of knowledge:

e System Knowledge (what is the case?)

e Transformation knowledge (How can the desired knowledge be accomplished?)

e Target Knowledge (what should be achieved?)

The system approach to a research processes was conceptualized in General System Theory. Its
“...subject matter is the formulation and derivation of those principals which are valid for “systems” in
general (Bertalanffy, 1968). Peter Kheiter, York University professor, defines the system as a set of
components that interact with one another and serve for a common purpose or goal; and underlines nine
characteristics of the system, such as: 1. Components; 2. Interrelationships; 3.Boundary; 4.Purpose;
5.Environment; 6. Input; 7. Output; 8. Interface; 9.Constrains (Khaiter, 2008) . Based on this approach, the
components in our case are presented by “problems” within the boundary of selected destination —
Tsaghveri. Most of these “problems” are presumably in a certain direct or indirect relationship — subject to
identification and structuring for designing the problem-solving strategy.

Bernhard Freyer, etc, states that system thinking is an absolute necessity to deal with complex
problem (Freyer et al., 2017). In the context of system thinking, Frischknecht & Schmied, differentiate
“Problems” into three categories: Easy problems - with small number of elements and processes;
Complicated problems: with a large number of elements and processes but with stable relation between the
elements and almost complete knowledge about the processes; and Complex problems: with many elements
and processes, no complete information_about the elements, influences, and their interrelations (Freyer et
al., 2017 ;Frischknecht and Schmied, 2002).

The initial stage of research implied the Soft System Methodology developed by Peter Checkland,
Lancaster University professor, in 70s. (Checkland, 1999). This methodology is also nhamed as System
Dynamics — SD (Rees, 2000) and derived as an oppose to Hard System Methodology (HSM) (Burge, 2015).
HSM refers to descriptive reality and well defines problems need to be solved; while SSM means an
environment which is messy and poorly defined, outcome is not clear (Rees, 2000; Mehregan et al. 2012).
The latter closely reflects the conditions of the study destination.

For the following stages of the research we applied a) system thinking as a prerequisite for System
Analysis of interacting entities ,,...where a small shift in one thing can produce big changes in everything
(Meadows, 1999) and b) System-oriented Scenario Technique, which describes an approach for applied
research and planning. These approaches lead to development of scenarios on the way forward and to
findings of recommendations for further actions (Freyer et al., 2017).

The system-based methodology, similar to the presented research, was tested in context of urban
development (Wirth et al., 2014). The system properties were represented by impact factors that influence
current and future system behavior and are likely to impact other elements (p.118). The initial stages of the
research implied formation of an impact matrix, the assessment of direct mutual impacts among the defined
factors, ranking of the impact variables into active, passive, ambivalent and buffering, which were done
with the system grids and system graphs. Unlike our research, the mentioned article is further expended to
collaborative scenario analysis by applying methods of functional-dynamic scenario, integrating a loop
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analysis of critical system dynamics into the formative scenario analysis to identify the logic of system
feedback loops between two or more impact factors.

The role of impact factors in transdisciplinary research process is emphasized by Pohl and Hadron
in connection with the research principal named as achievement of effectiveness through contextualization
- “Research must therefore pay particular attention to the impact-related contextualization of a project. One
way of achieving this is to elaborate an impact model at the stage of problem identification and structuring
that shows the social impacts projects may have when bringing results to fruition” (Pohl and Hadorn, 2007).

And last but not least, in context of factors’ interrelations, we focused on feedback category in order
to describe relations between factors. In part, the approach implies that “The chain of causal connections
may be entirely sequential, or it may include loops” (Freyer et al. 2017; Meadows, 1999). Also, each factor
may be influenced by other factor and/or it influences another factor. As system elements (components) are
mostly interrelated in one way or another, therefore, the change of each such element causes certain leverage
effect on the others. From this view, these components are considered as Leverage element or point.

2.1. Research tools and terminology

In order to reveal the connections between “problems” we applied an Influence Matrix. Five
experts, who participated in the field research, were involved in identification of connections between the
“problems”. At this stage of our study we used a binary (yes/no) valuation of the connections instead of
alternative scoring method. Even though, scoring provides better understanding of the connections, it also
increases the risk of biased valuation, which we prefer to avoid in this first case study.

The system analysis methodology implies wide range of special terms, occasionally reflected the
same content. In this research we use the terminology proposed by Feyer. In part: “connection” which is
the generic term for different types of relationships™ in the Influence Matrix; The sum of rows also called
the “active sums” shows how strong one element influences the rest of the system; the sum of the single
columns, called “passive sums” gives an idea how strongly an element is influenced” (Freyer B, etc, 2017,
p. 35). The term Influence Factors (IF) is used as a synonym of the System Elements. IF-s are grouped into
active and passive sums and are further divided to:

Leverage elements (problems): high active and low passive sums: These elements have power to
trigger a lot of change in your system and are comparable easy to control;

Critical elements (problems): IFs with high active and passive sums. These are important elements,
because they are hard to control and can trigger a lot of change and chaos in your system;

Restricted elements (problems): These elements are influenced by a lot of other IFs. This means
that, if you want to change them single measures are often not enough, but you should consider more holistic
strategies to change them successfully;

Buffer element (problems): Elements with low active and passive sums. These elements stabilize
your system. They also can be hard to change. These active and passive sums enable you to group your IFs:

The term “problem analysis” is used with a specific meaning and relates to step-wise analysis of
connections between identified “problems”. The procedure includes:

Finding the cross-cutting connections between identified “problems” and determining the number
of these connections for each of them;

Categorizing the connections of each “problem” into “incoming” and “outgoing” to determine the
balance between them, also referred as a leverage capacity;

Categorizing the “problems” by their leverage capacity.

The outcome of this analysis is to determine the category of so called “leverage problems” with
smallest amount of “incoming” (passive sum) and largest number of “outgoing” (active sum) connections.
They are deemed to have the highest leverage capacity and, assuming other conditions equal, should be
considered as primary “problems” to be addressed in a problem-solving strategy.
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Based on the reviewed above approaches, methodology and terminology, our research process
included three consequent phases: Problem identification and analysis; evaluation of connections between
identified problems; and categorizing problems with concentration on loops of “leverage problems”.

2.2 Limitations of the study

The authors acknowledge some limitations associated with this early-stage transdisciplinary
research in Caucasus region. They basically relate to the following concerns: a) the determined connections
between problems are not weighted by the level of their influence (no scoring); b) the study does not
consider external “Incoming” and “Outgoing” influences on local “problems”; ¢) The study applies
“Problems” which were identified during the first transdiscuiplinary filed research in the Caucasus region,
hence the reliability of the finding should be tested by time; finally d) It is assumed that the resolution of
any “problem” will produce only positive effect on other connected “problems” without creating new ones.
These limitations are subject to further adjustments of the methodology to special case studies.The authors
believe that the presented research will contribute into shaping the transdisciplinary methodology for
Caucasus region and be useful in addressing the challenges of sustainable tourism development in its
destinations.

3. Results

3.1 Problem identification and analysis

The search applies the range of 17 problems identified by TSU students during the mentioned above
fieldwork in Tsaghveri resort in July 2018. Hereinafter, these findings are referred as “problem” or
“problems” as an integral part of Tsaghveri tourism destination systems.

Table 1. Identified tourism-related “problems™ in Tsagveri resort. Field work results (2018).

# | Identified Problems

1 | Poorly developed infrastructure

2 | Accessibility to regular transport

3 | Lack of tourism facilities

4 | Insufficient tourism product/experiences

5 | Seasonality

6 | Non-competitive local products

7 | Scarce choice of food etc.

Shortage of local gualified personnel, local capacity

9 | No cooperation among entrepreneurs

10 | Weak regional partnership

11 | Insufficient involvement of local pepulation in development processes

12 Non—exisfencefof long-term vision of the destination development

13 | Safety and security

14 | Difficulties of getting loans, high interest rates

15 | Lack of small enterprises, local producers and proper packaging and labeling of local products

16 | Lack of service/business consultations

17 | Lack of tourist information (web site), no marketing ond branding

(1) Identification of connections between the “problems”
This step implies a peer review of identified “problems” to determine connection between them in
a binary manner (Yes/No, or in case — 1/0). For this purpose, all identified “problems” were arranged in SO
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called “Influence Matrix”. Further, five experts involved in the fieldwork marked the connected “problems”
in relevant cross cutting cells. Produced matrix-table shows the whole net of connections between the
“problems”, as well as the number of such connections which carries each identified “problem”. The sum
of active connections can be viewed as an indicator of each “problem’s’” capability to influence the overall
conditions in case of their resolution. In table 2, the Passive sum of connections shows the level of influence
that each “problem” has from other “problems” of the destination. Note: the “problems” are represented by
the assigned relevant numerical numbers.

Table 1. Assessments of inter-relations between the identified "Problems".
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In Table 3 the results of experts survey are sorted by revealed number of “passive” (“in-coming)
and “active” (“outgoing”) connections with indication of numerical number of each “problem”.

The table visualizes importance of each “problem” measured by total number of both incoming and
outgoing connections, thus, revealing the so called “Critical Elements” of the system (Freyer et al., 2017).
Even though the Critical Elements’ (or “problems” in case) potential to fuel changes is high, their solutions,
in turn, are widely depended on the status of many other “problems” of the destination. Therefore, giving
priority to their resolution may not be the best scenario for improving the overall conditions in the
destination.
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Table 3. Numerical numbers of connections (in-coming, out-going and inter-linked) between the "problems".
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(2) Dividing connections of each “problem” into “incoming” and “outgoing, and determining
the Leverage capacity.

The next step implied determining of difference between “Incoming” and ,,Outgoing” links for each
“problem” referred as “leverage capacity”. Table 4 shows the amount of links by categories and in total.

Table 2. The amount of links by categories and in total (top-down sorted).
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(3) Categorizing the “problems”

Prime question for stakeholder regarding the sustainable development of challenged destinations is
to determine the rational starting actions in a problem solving strategy. Figure 3 expresses identified
connections between the “problems” in Tsagveri destination clearly demonstrates complexity and
ineffectiveness of their simultaneous consideration in the decision-making process.

Figure 3. Identified connections between “problems” in Tsaghveri destination.

Therefore, further action to cluster the “problems” into manageable amounts is required. In this
line, the final step of the analysis is to categorize the “problems” according to their leverage potential.
Figure 4 shows implemented analysis by applying a scatter graph with four quadrants for the allocation of
“problems” into four categories. The graph differentiates the following categories:

“Leverage Problems” which have below average number of incoming connections (are less
influenced by other “Problems”) and above average outgoing connections (meant higher influence on others
“Problems).They are located in NE section of the graph and falls in category of Leverage Elements per
Freyer (Freyer et al., 2017: 35; Meadows, 1999: 6; Active impact factors per Wirth, 2013: 122;). Table 5
displays the leverage problems.
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Figure. 4. Categories of identified “problems”.
Table 3 Leverage problems.
L
everage. Problem name
Problem #
a Shortage of local qualified personnel, local capacity (no business agreement, planning etc.)
9 no cooperation among entrepreneurs (mistrust between locals)
1 Poorly developed infrastructure (water, gas, electricity, sewerage, banks, pharmacy)

“Critical Problems” which have above average number of both incoming and outgoing connections,
are located in NW section of the graph, and falls in category of “Critical Elements per Freyer (Freyer B,
etc, 2017,p.35, and “Ambivalent factors per Wirth, 2013, p.122);

“Restricted Problems” which are most sensitive and reactive, having below average number of
outgoing connections and above average incoming connections, are located in SE section of the graph and
belong to category of Restricted Elements per Flyer (Freyer B, etc, 2017 p.35); Passive factors (Wirth,
2013,p.122)

“Buffer Problems” which have less than average number of both outgoing and incoming
connections, are located in SW section of the graph and considered as Buffer Elements per Freyer (Freyer
etal., 2017: 35; Wirth, 2013:122; Meadows, 1999: 7).
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The rational way to plan a problems solving strategy for the destination is to start with addressing
the “Leverage Problems” with highest leverage potential (SE section). The “Leverage Problems™ model
implies that resolution of each of them will most effectively lead to mitigation of the others, and further it
will diminish the remaining problems as well. This outcome of the research is considered to be valuable and
applicable information for experts and managers to prioritize actions based on the chain-effect scenarios. In
the case study the findings are as follows:

The “Leverage Problems”: (also referred as “Active” or “High-leverage™) includes: “Poorly
developed infrastructure (water, gas, electricity, sewerage, banks, pharmacy)” (#1); Shortage of local
qualified personnel, local capacity (no business agreement, planning etc.)(#8); and “No cooperation among
entrepreneurs (mistrust between locals) (#9)”. The links between them show that the latter two are directly
inter-connected, meaning that the resolution of one of them will directly and positively influence on the
other. Unlike these “problems”, development of the infrastructure depends on external to the destination
factors (is less pre-determined by local factors). However, its resolution will produce a wide positive effect
in the resort area. In general, it is assumed that the resolution (mitigation) of all three “Leverage Problems”
should be considered as primary objectives in a problem-solving strategy;

“Critical Problems” (also, referred as “Ambivalent”) are represented by: “Weak regional
partnership (no links with Bakuriani resort - 2023 Freestyle Ski and Snowboard World)” (#10); “Non-
existence of long-term vision (#12)”; “Lack of small enterprises, local producers and proper packaging and
labeling of local products (#15)”; “Lack of extension service/business consultations for producers,
entrepreneurs (#16)”. They all are inter-related “Problems”, except the “Weak regional cooperation” (#10)
which is not considered to be directly influenced by “Lack of small enterprises...” (#15) and “Lack of
extension business service and consultations...” (#16). In reverse, these two “Problems” together with the
absence of the “Vision...” (#12) participate in creation of “Week regional partnership problems...” (#10).
Meanwhile, the resolution (or mitigation) of “Leverage Problems” related to a “Lack of quality of staff”
(#8) and “No Cooperation among entrepreneurs” (#9) will first of all lead to extension of “Regional
cooperation...” (#10). In addition, the positive changes in the same “Leverage Problems” along with such
changes in “Poor infrastructure....” (#1) will directly contribute into “Extension of business services and
consultations... (#16). The direct positive impact on “Lack of small enterprises...” (#15) is expected from
the improvement of “Staff quality...” (#8), development of “Vision...” (#12), and “Improvement of
infrastructure...” (#1). In case the mentioned above “Critical Problems” are addressed, it is expected that
all other “Problems” of the whole system will receive positive impact through combined 37 direct
connections deriving from these 4 “Critical Problems”.

“Restricted Problems” and “Buffering Problems” (Also, mentioned as “Passive”) are introduced by
10 components of the system, including 4 “Restricted” and 6 “Passive” ones. They make up majority of the
system (10 out of 17), however, their resolution carries limited (below average) potential to positively
influence on the overall situation and are more or less depended on mitigation of the other “problems”.

The clustering of the “Problems” provides information for first-approach determination of the
sequence (steps) in problem solving strategy. In the case study it starts with improvement of infrastructure,
upgrading qualification of local business community and development of partnership among local
entrepreneurship. This stage will assumedly help to resolve standing “Critical problems”, which in turn
produce the maximum positive effect on improving the conditions for sustainable tourism development in
one of the Caucasus mountain destination — Tsagveri.

4, Discussion and Conclusions

While a destination related problems usually are well realized by affected businesses and
stakeholders as a standing alone challenges (occasionally along with the noticeably and directly related other
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problems), it is virtually impossible to understand the whole web and structure of their relations without
special scientific research. Hence, understanding of these connections is considered as important and even
necessary knowledge for making decisions on problem-solving strategy and rational development of
destinations.

As can be seen, the proper combination of triple-bottom transdisciplinary approach with the system
analyses methodology and with the relevant research techniques, allowed executing a combined study of
social, economic and environmental challenges of sustainable development in a destination. Specifically,
the applied 3-step methodology — determination and classification of links between initially identified
“Problems” of a destination; sorting them by number of connections and balance of incoming/outgoiag
connections; followed by clustering the problems and identification of those with highest leverage potential
— produces valuable results for planning a problem-solving strategy. It is expected that the mentioned above
methodology with common system analysis approach, would need certain adjustment in studies of a specific
tourism destinations.

The given research was focused on “Problems” representing a kind of “Factor” in the commonly
used dynamic system concepts. We applied a bi-nominal matrix to identify connections between the
“Problems”, instead of commonly used matrix with scoring these connections (Wirth et al. 2014; Freyer et
al. 2017) The applied bi-nominal matrix simplifies the results but reduces the risk of incorrect answers by
less or inexperienced in market economy business respondents and stakeholders. Some modification has
been made in clustering the “Problems” and expressing the results in quadrant (system grid) graphs, in order
to emphasize the role of high-leveraged “problems” in the case study.

In practical terms, the determined inter-relations between the identified “Problems” and their
priority sequencing for the development of sustainable tourism in the study area are viewed as typical for
mountain and, in some cases, special for the Caucasus regions. These features are mainly due to transitional
processes of local social and economic conditions, along with typical for mountain regions ecologically
sensitive environment. Poorly developed infrastructure, as a prime problem (#1), looks typical for mountain
areas (Wirth, 2013), but has a special importance in countries with still emerging economy, lacking of
sufficient resources for the development of costly infrastructure in remote mountain destinations. In
addition, the natural environment and complicated relief of mountain landscapes boosts the cost of
infrastructure, like everywhere in the World. The other two “Leverage Problems” — “Shortage of local
qualified personnel...” (#8), and “No cooperation among entrepreneurs...” (#9)”, currently can also be
considered as more specific for Caucasus destinations, which are part of countries with emerging marketing
economy and with roots in centrally-planned one. This transition status well explains the lack of experience
among local population in doing business under the developing rules of market economy, free market
competitive environment, and needs in marketing activities. The regional specifics are further emphasized
by ambivalent “Critical Problems”, which are logical extension of the “Leverage Problems”. The weak
regional cooperation (#10), absent of long-term vision (#12), lack of small enterprises...” (#15) and of
extensive service/business consultations for entrepreneurs (#16) in combination are specific attributes for
economically underdeveloped and remote maintain areas. We believe that the same approach can be applied
in other destinations of Caucasus region as well.

According to a scatter graph insufficient tourism products/experiences, non-competitive local
product, and lack of involvement of local population belong to the category of restricted problems of long-
term solution. Likewise, the mitigation of seasonality problem is also considered as a time-consuming
process connected with the development of off-season tourism services. Numerous “Buffering Problems”
such as accessibility of local transport services, scarcity of food supply, safety and security issues,
difficulties of taking loans, lack of tourism facilities, and the relevant marketing information on the
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destinations are broadly depended on general progress in the destination. Thus, they are considered as
“passive” component in the problem-solving strategy.

Author Contributions: Conceptualization, 1.Kh, Methodology and analysis, I.Kh.; Data collecting,
L.Kh, M.Kh. and J.Kh.; Writing, 1.Kh, L.Kh, Review and editing: 1.Kh, L.Kh and and M.Kh. All authors
approved the final version.

Funding: This research was conducted in the context of the project “Transdisciplinarity for
Sustainable Tourism Development in the Caucasus Region | CaucaSusT” funded by the Austrian
Development Cooperation via the Austrian Partnership Programme in Higher Education and Research for
Development APPEAR. The initial information for the research was collected from the data received in the
course of fieldwork organized by Austrian University BOKU and Ivane Javakhishvili Thilisi State
University (TSU) in Georgia in July 2018.

Acknowledgments
We would like to thank all respondents for their kind cooperation for our survey.

Conflicts of Interest
The authors declare no conflict of interest.

References

Bertalanffy, L. (1968): General system theory. Foundations, Development, Applications p.32. New York: George
Braziller (41973). Available online at
https://monoskop.org/images/7/77/VVon_Bertalanffy_Ludwig_General_System_Theory_1968.pdf.

Burge, S. (2015): An overview of the Hard Systems Methodology. In retrieved April 18, p. 2017. Available online at
https://www.burgehugheswalsh.co.uk/Uploaded/1/Documents/Hard-Systems-Methodology.pdf.

Checkland, P. (1999): Systems thinking. Systems Practice : Include 30 Year Retrospective. 1999. In Rethinking
management information systems, pp. 45-56. Available online at. https://www.wiley.com/en-
us/Systems+Thinking%2C+Systems+Practice%3A+Includes+a+30+Year+Retrospective-p-9780471986065.

Enengel, Barbara; Muhar, Andreas; Penker, Marianne; Freyer, Bernhard; Drlik, Stephanie; Ritter, Florian (2012):
Co-production of knowledge in transdisciplinary doctoral theses on landscape development—An analysis of
actor roles and knowledge types in different research phases. In Landscape and Urban Planning 105 (1), pp.
106-117. DOI: 10.1016/j.landurbplan.2011.12.004.

Freyer, B.; Fiala, V.; Paxton, R.; Dorninger, M.; Zangerle, K. (2017): System Development. System Analysis and
Scenario Technique - Methods and Practises. Division of Organic Farming 933.310. Vienna.

Frischknecht, Peter; Schmied, Barbara (2002): Umgang mit Umweltsystemen. In Methodik zum Bearbeiten von.

GNTA (2018): Annual Report. Georgian Tourism in Figures. Georgian National Tourism Administration. Thilisi.
Available online at https://gnta.ge/statistics/.

Hadorn, Gertrude Hirsch; Biber-Klemm, Susette; Grossenbacher-Mansuy, Walter; Hoffmann-Riem, Holger; Joye,
Dominique; Pohl, Christian et al. (2008): Handbook of transdisciplinary research: Springer (10).

Khaiter, P. (2008): General System Theory and System Analysis, 2008. Available online at
https://www.slideshare.net/joelogs/general-systems-theory-and-systems-analysis-presentation.

Khelashvili, 1. (Ed.) (2017): Problem Identification in Tourism using the Transdisciplinary Approach (Georgia as a
case). The 2-nd International Conference — Challenges of Globalisation in Economics and Business: lvane
Javakhishvili Thilisi State University.

Khelashvili, 1. (Ed.) (2018): Social and Economic Challenges of Sustainable Tourism Development in Georgia.
International Scientific Conference: Challenges of Globalization in Economics and Business. International
Scientific Conference: Challenges of Globalization in Economics and Business. Thilisi. Thilisi: Inave
Javakhishvili Thilisis State University.

Khokhobaia, (2018): Transdisciplinary Research for Sustainable Tourism Development. In 18(2), pp, 21-26.

Meadows, Donella H. (1999): Leverage points: Places to intervene in a system.

96



Clustering the Problems of Sustainable Tourism Development in a Destination: Tsaghveri Resort as A Case

Mehregan, M. Reza; Hosseinzadeh, Mahnaz; Kazemi, Aliyeh (2012): An application of soft system methodology. In
Procedia-Social and Behavioral Sciences 41, pp. 426-433.

Parliament of Georgia (2015): Law of Georgia on the development of high mountainous regions.

Pohl, Christian; Hadorn, Gertrude Hirsch (2007): Principles for designing transdisciplinary research: oekom Munich.

Rees, D. (Ed.) (2000): Integrating the" Hard" and" Soft" Sides of Systems Thinking. A Case Study in New Zealand
Local Government. p. 527. ICSTM.

Salukvadze, S.; Salukvadze, G.; Gugushvili, T.; Khokhobaia, M.; Khartishvili, L. (2018): Possibilities of Sustainable
Tourism Development in the borough Tsagveri TSAGVERI,. Transdisciplinarity for Sustainable Tourism
Development in the Caucasus Region. TSU. ResearchGate.

Wirth, Timo von; Hayek, Ulrike Wissen; Kunze, Antje; Neuenschwander, Noemi; Stauffacher, Michael; Scholz,
Roland W. (2014): Identifying urban transformation dynamics: Functional use of scenario techniques to
integrate knowledge from science and practice. In Technological Forecasting and Social Change 89, pp. 115-
130.

WTTC (2018): Travel & Tourism Economic Impact. p.11. World Travel & Tourism Council. London. Available
online at https://www.wttc.org/-/media/files/reports/economic-impact-research/countries-
2018/georgia2018.pdf)

97



Ankara Universitesi Cevrebilimleri Dergisi
7(2), 98-105 (2019)

Analyzing Tourism Influence on Agricultural Products’ Market: A Case
Study of the Mestia Municipality, Georgia”

Mariam SHARIAY
Thilisi State University, Department of Human Geography

Abstract: Mestia Municipality is a high mountain district of north-west Georgia, is located in the Greater Caucasus
Mountain range. On the one hand, tourism is relatively new and rapidly growing economic activity in Mestia, but on the
other, traditional economic activity of the population is agriculture. Analyzing linkages between tourism and
agriculture is a vital part of sustainable development process of the municipality. The purpose of this paper is exploring
and analyzing links between of tourism and changed/diversified agricultural market in Mestia municipality. The paper
applies a triangulation method — qualitative in-depth interviews and desk research. MAXQDA is used for data
processing. In-depth interviews were conducted with two targeted group: 1) Representatives of local community-driven
economic activities; 2) Representatives of the tourism industry who operate in Mestia municipality. In total, 59
interviews were collected. The fieldwork revealed three main tendencies: 1) Tourism has impact on agricultural
product’s market in Mestia municipality. Agricultural products were sold mainly outside municipality before developing
tourism. Now, tourism has created a great chance to realize productions inside region.2) With the development of
tourism, agricultural cultivated lands are decreasing in Mestia. 3) Rural tourism is emerging in the villages of Mestia
Municipality.

Key words: tourism-agriculture nexuses, Mestia, agriculture, rural tourism.

1. Introduction

Tourism can generate many opportunities for local communities. It provides jobs to local people
and also creates demand for local agricultural products (Anonymous, 2015). Tourism industry is also
regarded as a tool for economic diversification and rural development, especially in developing countries
and mountain areas (Gugushvili, et al., 2017; Fwaya and Obonyo 2012). Therefore, exploring and
clarifying the relationships between tourism and agriculture is important for future decision making
process and sustainable development. Revealing these nexuses is exclusively considerable for Mestia
Municipality for which tourism is relatively new economic activity.

Mestia Municipality is located in north-west Georgia, in Samegrelo-Zemo Svaneti province and
belongs to the historical-geographical region — “Upper Svaneti” (Zemo Svaneti). It is surrounded by
Greater Caucasus Mountain Ranges. Here is the village Ushguli, which is one of the highest permanent
settlements in Europe (at an elevation of 2200 m). Mestia, the townlet, is located at an elevation of 1500
m. It is 128 kilometres away from Zugdidi (the capital of Samegrelo-Zemo Svaneti province) and 456

*Links between tourism and community-driven economic activities: shaping sustainability in mountain regions
‘E-mail: mariamshariag@gmail.com, Phone: +995596111643
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kilometres away from Thilisi, the capital of Georgia (Anonymous, 2019).According to the last Population
Census (2014) the population of the municipality is 9 316 (there is no latest data).

People’s traditional economic activities were farming and land cultivation in Mestia Municipality.
We can see that through the flashback to the first Agricultural Census 2004 in independent Georgia.
According to the Agriculture Census results (2004) 73.5% of region’s holdings main activity was
agriculture. Despite highlands typical natural limitations, agriculture (with forestry) was a major source of
income for locals. Mestia Municipality has relatively better agronomic capacity for meat, potato, dairy
products and beekeeping. Agro products were sold outside municipality, mostly in Zugdidi, before
developing tourism industry in this region. This situation was related to extra costs of products
transportation and other difficulties. So, this way of realization was uncomfortable and had low economic
profitability.

Tourism is a growing industry both in Georgia and in Mestia municipality. According to Georgian
National Tourism Administration, tourism share in country’s GDP increases yearly as well as number of
tourists. Local farmers in Mestia Municipality began to see tourism as an advantageous business and some
of them decided to live traditional agricultural activity and go into tourism sector. As a result, the demand
for local agricultural goods was created inside municipality. The emerged customers are: tourism food
industry representatives, tourists and locals who abandoned or reduced agricultural activities. Thus,
realizing products inside region makes farmers life easier.

Integrating with tourism, agriculture has a potential to generate increased growth and development
in rural areas (Rogerson, 2012). Creating synergies between these traditional and contemporary economic
activities should be the best option for inclusive economic growth in Mestia Municipality. Without any
organized plans or politics, tourism has already created opportunities for domestic agricultural earnings.
Such a huge impact requires detailed exploration. Especially that, interaction between these sectors is not
necessarily positive because of competition for land and human capitals (Rogers and Taufa, 2012). Two
less compatible situations — first, shifted and stimulated agricultural market and second, growing numbers
of uncultivated agricultural lands — make this relationship very complicated.

There are sufficient numbers of studies relating to agricultural-tourism linkages at the
international level. Most of them consider the cases of developing countries and classify the main factors,
barriers and opportunities which influence the strength and type of the abovementioned relationship. Some
of the revealed findings and considerations are familiar to Mestia Municipality - for example, the locals’
lack of ability to guarantee supplies of high quality, competitively priced products on a consistent basis
(Rogerson, 2012); absence of direct supply channels connecting customers and sellers in order to share
information (Anonymous, 2015); relatively low returns offered by agriculture with respect to other
sectors; local agricultural products’ connection to other markets (Anonymous, 2010) and like that.

For ensuring the mutually reinforcing of tourism and agriculture, researchers suggest
incorporation of tourism activities into rural life, such as agricultural tourism, community based tourism,
and the nature based tourism. It is believed that those rural regions with unique cultural and natural
charms can be tourist destinations themselves and attract tourists (Fwaya and Obonyo 2012). Mestia
Municipality definitely has a special charm, because of the stunning landscapes and population living
there, Svans, that is a linguistic and cultural subgroup of Georgians.

Researchers also examine and categorize the main types of relationships can exist between
tourism and rural communities, namely: a) conflict; b) coexistence and c) symbiosis or 1) weak; 2)
ambiguous and 3) strong linkages (Gurung, 2012). They use international examples to provide a realistic
account of what meditations and partnerships are possible, including that challenges that both sectors may
face (Anonymous, 2010).
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There is no similar study about Mestia Municipality, but there are several researchers who work
on tourism-driven economic changes and socio-cultural aspects of tourism services in Kazbegi, other high
mountain region of Georgia. Georgian high mountain regions have many in common: limited economic
potential, fragmented economic development; and consideration tourism as an engine of income and
source of employment which can improve other related industries such as agriculture (Gugushvili et al,
2017).

This paper explains and analyzes the complex case - linkages between agriculture and tourism. It
is interested in: tourism influence on changed agricultural outputs’ market; how proactive is tourism
industry in utilizing local products; if the local farmers are ready to meet tourism demand for quantity,
quality, regularity and safety standards requirements in Mestia Municipality.

2. Material and Methodology

The present paper is related to the interdisciplinary research project — “Links between tourism and
community-driven economic activities: shaping sustainability in mountain regions” — which was
conducted in two high mountain regions of Georgia (Mestia and Kazbegi) in 2018. The project was
initiated by Thilisi State University in collaboration with the University of Giessen.

The research applies a triangulation method — qualitative in-depth interviews and desk research.
The qualitative methodology is best suited to evolve understandings of local perspectives. In-depth
interviews were conducted with two targeted groups, representatives of: 1) local community-driven
economic activities and 2) the tourism industry that operate in Mestia Municipality. Respectively, two
separate interview guides were prepared before field work and after a pilot study. Maximum variation
purposive sampling was used to select respondents. It is not a probability sample. Respondents’ selection
process is based on characteristics that are relevant to a particular phenomenon. The purpose of this
sample is to provide as much evidence as possible into the topic under study. In total, 59 interviews were
collected (average duration of each interview was 30 minutes). The research area covered the center of
municipality and other villages in 15 communities.

The research uses the Grounded Theory approach which is widely used in qualitative researches
across a widespread of disciplines. Its main focus is not on testing existing theory, but focus on collecting
data from the real world as a resource to be used in developing and building new explanations (Gugushvili
et a.l, 2017).

MAXQDA-qualitative data analysis software is used to data processing.

Secondary data were collected from various sources such as published journal articles, theses,
workshops, conference reports and etc. The major statistical information about agriculture and tourism in
Mestia municipality was requested and received from the National Statistics Office of Georgia and
Georgian National Tourism Administration.

MAXQDA and Photoshop were used for data visualization.

3. Research Findings

Tourism food service sector created demand for agricultural products in Mestia Municipality. The
fieldwork revealed that main locally-produced agricultural goods in order to realize are: meat; dairy
products, namely, cheese for Khachapuri (Georgian national food) and local cheese “Svanuri Sulguni”;
potato and honey; relatively less — “Svanuri Salt”. The region is almost a completely rural settlement.
Only Mestia has a status of townlet. So, the locals’ traditional and major economic activity was
agriculture. Because every family had the same products, there was not a chance to realize agricultural
outputs inside market, within the municipality (honey is the exception, it was and is sold both inside and
outside market by reason of beekeepers comparably small number). Consequently, local farmer sold their
agricultural products outside market.
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After emerging tourism industry, the situation has changed considerably. With the growth of
tourist’s number, the hotels, guest houses and other types of lodges have appeared in the municipality.
Other employment opportunities were generated outside the agricultural industry. Thus, a possibility of
selling agro products inside region was created. This research made clear the specificity of each above
mentioned products’ realizing process.

During field work, official food safety regulation was strictly required for meat. Due to match this
requirement, there is one licensed animal slaughter in Mestia. So, tourism industry representatives can
purchase and locals can sell meat products in the region. But there is a big deficit. The capacity of farmers
to meet the needs of tourism industry is quite limited. The number of cattle decreases while the demand
increases (Figure 1).

0%
r'

Figure 1. The sown areas of potato and the number of cattle in Mestia Municipality in 2004 and 2014 years.
Source: National Statistics Office of Georgia.

Figure 1 shows the results of the last two Agricultural Censuses hold in Georgia (there are only
two Agricultural Censuses in independent Georgia). We see that the capacity to produce the
Municipality’s main products is dropped sharply. There is no latest statistics, but based on the in-depth
interviews, the numbers are likely to be lower.

As for dairy products, cheese, most local producers shifted realization markets from outside to
inside municipality. But some farmers living peripheral villages with respect to Mestia and Ushguli (the
main tourist destinations) still sell their goods in Zugdidi or other markets. Meanwhile, the tourism
industry and the entire municipality are face to the shortage of local cheeses. Buyers fill this deficit from
other regions or by even imported products.

It is noteworthy that local potato is characterized by high seasonality. As a result of highlands
inclement, local potato can be used in fall, not in summer, during the boom of tourism. So tourism
industry mostly is dependent on outside products. On the other hand, during potato season in the
municipality, they buy local ones. Also, the “distribution cars” come to the region to sell or exchange
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goods in the natural barter way. This circumstance is also advantageous for the residents; they can realize
their products even without leaving homes. “My parents brought potatoes to Kutaisi and sold them there.
Then they bought flour, oil, sugar, products which family needed for winter supplies. Now the
“distribution cars” come to our homes and we can exchange these products easier.” (Female, Age 31)

Step by step, tourism is expending to villages. While in Mestia most people left agriculture and
moved to tourism industry, villagers lead them both. It seems to be the beginning of the rural tourism
development. Host locals offer tourist to get involved in cuisine, the process of making local specific
foods or some rural activities. This encourages direct sales of farm products to tourists. Guest houses in
villages were likely to consume more local agricultural products as they required smaller quantities which
could be easily provided by local farmers or themselves, by the owners of the lodges who lead agriculture
too. As a result, livelihoods which are involved in both sector, are producers and consumers of agro
products at the same time.

On the base of the fieldwork, tourism does not give stimulus to agriculture in terms of product
growth. Its impact is reflected in the changed realization market yet. “For my family, the volume of
produced agricultural products has not changed after tourism development. But now, doing agribusiness
is more enjoyable and appreciated.” (Male, Age 68)

Due to the scarcity of produced agricultural goods and the absence of food safety evidence, local
farmers are not regarded as the stabile supplier for tourism food industry. Nevertheless, local products are
widely perceived as high quality and tasty ones. Accordingly, the demand for them is also high.

One of the main reasons of the mismatch between supply and demand is the absence of
intermediaries. Finding potential buyers or sellers is absolutely dependent on social network and informal
relationships.

On the one hand, tourism representatives think that the priority is purchasing local agro foods, but
they face to several barriers. On the second hand, among people, agriculture is not considered as an
economically profitable sector. “Agriculture is hard working, time-consuming and unprofitable. Do you
know how hard is working as a farmer? Mowing, feeding the cattle, they need to be in the different
pastures. Every day you have to take care of them, follow them and it is very labour-consuming. I am very
experienced man and believe me, agriculture has never been profitable. ” (Male, Age 60)

Apparently, tourism has a great influence on agricultural products’ market, but they do not
develop coordinately and equally. If the tendency of losing agricultural lands and reducing rural activities
keeps going, it will be self-destructive for tourism industry too. So, the municipality has to make
reasonable plans, reinforces agriculture to meet the need of increasing tourism sector and catches all the
positive possibilities which are made by tourism development.

4. Discussion

Tourism-driven demand for greater variety and higher quality food should encourage farmers to
increase productions (Torres, 2002), but this is not the case in Mestia Municipality. Georgian agriculture
and farming system in general, which is characterized by land fragmentation, should explain the inability
of local farmers to fulfill completely tourism-driven demand for agro products. Small and scattered lands
could not be the best basis to effective and sufficient agribusiness. More, without technology and modern
approaches agriculture is doomed to loss. According to the Agriculture Census results (2014), there are
only 32 holdings owning working tractors or hand tractors in the entire Mestia Municipality. Highland’s
natural limitations make this disadvantageous even worse. Another barrier is unsatisfactory inter-
municipality infrastructure (roads connecting the villages) and the absence of inter-municipality public
transport.
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Considering all this factors, tourism competition with agriculture for land and labour seems to be
ended with tourism’s favor. “The half of agricultural lands is uncultivated. People do not want to expend
physical energy for agribusiness. They prefer to use resources in tourism or tourism related activities.
Also, it seems that imported food is cheaper and affordable.” (Male, Age 60)

Agricultural land loss is common in Mestia after emerging tourism. “Figure 2” shows the numbers
of hotels and beds in Mestia Municipality. This data is not comprehensive because it does not include
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other types of lodges. However, it clearly explains the tendency. Almost every family in Mestia is able or

wants to be able to host tourists.
Figure 2. The numbers of hotels and beds in Mestia Municipality in 2010 and 2018 years.
Source: National Statistics Office of Georgia

In result, many traditional practices and foods are not being followed and are in danger of being
lost. According to the respondents’ thoughts, Mestia and Ushguli are the core destinations for tourists, so,
other villages should maintain agriculture and become regular suppliers. Tough, actually, almost every
grant and credit possibilities for locals are used to develop or create tourism business. “Since then, credits
became available for the population, everyone did two things — first of all repaired houses and made them
as guest houses and secondly, they bought “Delica” (the car). That way is an easy source of income.
When someone earns 200 Gel (the currency of Georgia) per day by using only “Delica”, he does not lead
agriculture which is like fortune — either there will be a good harvest or not.” (Female, Age 40)

Despite of this complex situation, local products still remain widespread respect. “If local farmers
have sufficient volume of products, | will purchase them with a great pleasure. Using local agricultural
goods is my hotel’s prestige”. (Male, Age 25) Most of the tourism representatives are aware of the fact
that consumption of local food is recognized as an essential part of their activity because local cuisine and
culture are attractions themselves and shape the tourist experience (Anonymous, 2015).

As for farmers who are still selling products (particularly, “Svanuri Sulguni”), outside the
municipality, there are several explanations: 1. The main outside market Zugdidi is a capital of a historical
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province Samegrelo. Mingrelians (people live in Samegrelo) have special traditional meals for which
“Svanuri Sulguni” is a perfect ingredient. So, in Zugdidi the demand for this cheese is constant. Also,
Zugdidi is a bigger city and has more opportunities to distribute and to consume products; 2. Before
selling, farmers accumulate the whole cheese throughout the year, then go to Zugdidi (or other bigger city)
in fall or in winter, when the prices are higher and realize all of them. In return for, they bought essential
goods for their families. So, they pay extra transportation cost only once and sell the whole product; 3.
Hotels required good quality, regularity of supply and agreements. This requirement is recognized as
difficult and they choose the simple traditional way of realizing products.

On the base on interviews, tourists have a desire to try authentic locally produced food and like
interactions with local people in the villages. Rural areas are perceived as healthier, offering fresh air and
the opportunity for outdoor recreations (Irshad, 2010). This interest is well matched throughout guest
houses in the villages. Rural tourism development can provide farmers with an alternative income source.
It can also serve social purposes by keeping farmers on the land (Che et al., 2005). Rural tourism is also
an integral part of various government organizations and their strategic documents (Dax et al., 2019). But
local farmers think that doing both type of business is very challenging and difficult to accomplish it.

To sum up, without technological advances in agriculture and promoting farmers with essential
knowledge about marketing issues, agribusiness in Mestia Municipality will be disorganized and less
competitive. Filling existing gaps in agriculture increases tourism contributions to local community.
Improved agriculture sector makes chance to build strong and positive linkages between them which can
produce sustainability in both industries. Also, creating some kid of cooperation platform for customers
and product producers, for example websites, will provide supply chain efficiency.

5. Conclusions

The research shows that indeed tourism has a huge impact on local community, both in a positive
and negative way.

Positive influence is reflected in generating revenues and creating chance to local farmers to sell
their products inside municipality. Despite that agriculture in Mestia municipality has lots of defects and is
not sufficiently developed, tourism industry is interested in locally produced foods. But due to
ineffective communication system and agriculture shortcomings, opportunities created by tourism are not
wholly handled by local farmers.

The negative side is that these two industrial sectors are developing chaotically. A boom in
tourism resulted in abandoned agricultural lands and reduced products. This way of development is
extremely risky. Instead of diversified economy and promoted local natural products as niche of the
municipality, it may bring loss of rural activities and environmental charms on which tourism is
dependent.

To counterbalance the negative unfavorable effect, emerging rural tourism in villages seems to be
hope to viable agriculture and synchronized improvement of these major sectors. To embody that hope
organized cooperation is needed involving locals, experts, government bodies, tourism and other
economical industries, NGOs and other stakeholders.
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Abstract: This study aims to measure and analyze the perceptions and attitudes of South Caucasian students, who
have been educating in Turkish higher education institutions, on Turkey before and after their arrival in Turkey
within the framework of the “soft power” mentality, that Turkey has recently opted for. Via the survey establishing
the core of this study, it is intended to measure whether there is a change of perception on Turkey before and after
the students’ arrival in Turkey, and if there is a change of perception, this study tries to understand the direction of it.
Moreover, this study also targets to put forward the common values between Turkey and South Caucasian countries,
as well as to advise on what can be done to develop cooperation in the field of education and to strengthen the
cultural ties and, additionally, social memory among regional countries. In other words, this study intends to put
forward whether the South Caucasian students’ perception of Turkey has progressively developed during their stay in
Turkey.

Key Words: Perception Survey, South Caucasian, Turkey, Azerbaijan, Georgia, Armenia.

Ozet: Bu ¢alisma Tiirkiye nin son donemde gelistirdigi “yumusak giic” anlayisi cercevesinde Tiirk yiiksekogrenim
kurumlarinda egitim goren Giiney Kafkasya kokenli ggrencilerin Tiirkiye’ye gelmeden once ve geldikten sonra
Tiirkiye'ye yonelik algt ve tutumlarimin dl¢iilmesi ve degerlendirilmesini amaglamaktadr. Bu ¢alismanmin odak
noktasim olusturan arastirma ile Giiney Kafkasya ilkelerinden gelen ggrencilerin Tiirkiye'ye gelmeden once ve
geldikten sonra Tiirkiye hakkindaki algilar: arasinda bir degisim olup olmadigi ve degisim soz konusu ise bu
degisimin ne yonde oldugunun él¢iilmesi planlanmaktadir. Bununla beraber bu ¢alisma, Giiney Kafkasya ilkeleri ile
olan ortak degerlerin ortaya konulmasi, bolge iilkeleri arasinda ozellikle egitim alanindaki isbirliginin gelistirilmesi,
Giiney Kafkasya ilkeleri ile Tiirkiye arasinda kiiltiirel baglarin ve buna ek olarak toplumsal bellegin giiclendirilmesi
icin neler yapilabilecegi noktasinda bazi ¢ikarimlar yapmayr da ongormektedir. Diger bir deyisle bu ¢alisma
Tirkiye'ye gelen ggrencilerin Tiirkiye'de bulunduklar: siite zarfinda Tiirkiye hakkindaki algilarmmin pozitif yonde
gelisip gelismediginin tespitini de amaglamaktadur.

Anahtar séozciikler: Algi Anketi, Giiney Kafkasya, Tiirkiye, Azerbaycan, Giircistan, Ermenistan.

1. Introduction

With the end of the Cold War, some existing concepts of international relations had begun to
be elaborated with a new understanding beyond their conventional meaning. One of such redefined
concepts, whose conceptual borders have been broadened, is the concept of “power”. Classical
theories of international relations, especially realism, define power within a political/military context
and perceive states as power-maximizing actors within the international system. On the other hand,
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when the rigid bloc system of the Cold War began to loosen starting from the 1970s and particularly
after the end of the Cold War, students of international relations began to think that economic and
socio-cultural potential of states has been as significant as their political and military resources in
terms of power production. Therefore, as Joseph Nye indicates, the concept of “soft power”, instead of
“hard power” denoting political and especially military power, has begun to be used. Briefly defined,
soft power is the capacity of a particular actor to change the preferences of another actor without using
military power. In other words, soft power can be described as a political actor’s use of persuasion and
consent instead of military power, in order to direct another political actor in line with its own interests
(Nye, 2004: 5-11).

The most significant motivation for the conduct of this study is the intent to contribute to the
determination of the problems that foreign students from South Caucasia in particular and foreign
students in general encounter during their stay in Turkey. Therefore, it is planned that this report will
be sent to the relevant bureaucratic units dealing with foreign students in Turkey in order to (1)
increase the awareness of the relevant authorities on the problems encountered by the foreign students
and (1) to strengthen their will to take initiatives for resolving these problems. The prospective
amelioration attempts by these authorities with regard to the solution of the problems encountered by
foreign students in Turkey would also contribute to a more positive perception of Turkey in South
Caucasian states.

Recently, there emerged a significant rise in the number of foreign students coming to Turkey
for getting their undergraduate, graduate and doctoral degrees and all universities tried to enhance
their institutional capabilities to meet the expectations of these students. However, when it comes to
the region of South Caucasia, in terms of institutional capabilities, there seem to be some deficiencies
compared to the other regions of the world. To start with, within the Turkish universities and the
departments of international relations, except for a few research institutes, there are not many research
centers dedicated to research on the Caucasian region. In other words, this lack of interest in the region
resulted in difficulties in understanding the specific problems of the South Caucasian students in
Turkey during their education and stay in this country. Particularly, since the South Caucasian
graduates from Turkish universities will come up with significant governmental, business and
academic positions in their home countries, they will contribute to the bilateral relations between
Turkey and their home countries. The positive attitudes and perceptions developed by these students in
Turkey during their stay would enhance the future international relations vision of Turkey as well as
strengthen the soft power elements developed by Turkey towards South Caucasia. Therefore, this
study aims to contribute to the increase the awareness of the Turkish educational decision-makers
towards the problems experienced by South Caucasian students in Turkey and to inspire them to
ameliorate these problems as much as possible.

2. Literature Review

Generally speaking, the perception surveys on foreigners’ perceptions of Turkey is very
important considering the betterment of Turkey’s external image. A significant part of these
perception surveys, on the other hand, is the surveys made with the foreign students. Within this
framework, the research on the perceptions of students from South Caucasia, with which Turkey has
had deep historical, cultural, political and economic ties, with regard to Turkey and Turkish culture, is
strategically important for the determination of the policies designed towards the countries of this
region.

The previous perception surveys with regard to Turkey show a great focal variety. Some of
these studies were conducted over foreigners living abroad, while some others were conducted on
foreigners learning Turkish as a foreign language focusing on their ability to learn Turkish as well as
their perception of Turkish language and Turkish educational system (Tungel 2016: 107-108; Giileg ve
Ince, 2013: 95-106; Karatay ve Kartallioglu, 2012: 1-11). Other perception and attitude surveys on
Turkey also include studies on the perceptions of foreigners, who either live abroad or live in Turkey,
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and studies on the perceptions of Syrian refugees in Turkey, whose numbers have recently increased
tremendously (Yirik- Uslu-Kiigiik (2015), 263-282, Dalar, Ayhan ve Ataman (2012), 33-37, Yildiz
(2015), 141-169).

Besides, there are some studies on Caucasian and European students in Turkey, whose
numbers are very limited, and therefore, their place in the literature is very much insignificant. For
example, the survey made by Aliyev and Ogiilmiis, entitled “An Investigation of Foreign Students’
Perception of Intercultural Interaction in Turkey” was performed over 220 participants from
Azerbaijan, Kyrgyzstan, Kazakhstan, Turkmenistan, and some European countries including Croatia,
the Netherlands, the United Kingdom, Czech Republic, and Slovakia. This study argues that the
students coming from Caucasian and Central Asian countries accommodate themselves better in
Turkey compared to the students coming from European countries (Aliyev ve Ogiilmiis, 2015, 63).
According to Aliyev and Ogiilmiis, the reason for higher interaction points of Caucasian/Central Asian
participants is that similar cultures facilitate accommodation (Aliyev ve Ogiilmiis (2015), 64).

Giile¢ and Ince performed a study via a direct interview with students from countries from
different parts of the world including Turkmenistan, Yemen, Kuwait, Azerbaijan, Crimea, Uzbekistan,
Colombia, Bosnia-Herzegovina, Serbia, Mongolia, Bulgaria, Kyrgyzstan, and Russia. In this study,
they tried to assess the alimentation, dressing and entertainment trends of the students since their
arrival in Turkey. The universe of the survey is formed by 138 Turkic or non-Turkic students from
Sakarya University Turkish and Foreign Languages Research and Application Center (Tiirkce ve
Yabanci Dil Arastirma ve Uygulama Merkezi - TOMER) and the sample of the survey is formed by
29 students from 13 different countries who had attended the education programs of this center. The
results of this study revealed that the students had not many troubles in terms of dressing but have
some problems with regard to alimentation and entertainment (Giileg ve ince (2013), 98).

In another significant survey made with 15 foreign undergraduate students (from Azerbaijan,
Turkmenistan, Kazakhstan, Mongolia, Greece, Uzbekistan and Georgia) studying in Turkey through
semi-structured interview method, it was stated that the students had not experienced any kind of
prejudice and exclusion in Turkey because of cultural proximity between Turkish culture and their
own cultures. Moreover, this study tried to find out what kind of problems that these students have
experienced in Turkey during their study, whether these problems influenced their studies and if they
influenced their studies to what degree this influence was experienced. The results of this study
revealed that although the foreign students had some degree of financial problems, they had not much-
experienced accommodation problems (Kiroglu, Kesten ve Elma (2010), 26-39).

In addition to the above-mentioned research, a more specific survey was conducted by Ozdash
on the effects of the Armenia-Azerbaijan conflict and the impact of Turkish regional politics on
Azerbaijani students. This survey, entitled “A Research for the Viewpoints of Azerbaijani University
Students on Turkey-Azerbaijan Relations after Armenian Opening”, evaluated the reconciliation
attempts between Turkey and Armenia peaked at 2009 with the protocols signed between these two
states and aimed to assess the attitudes of Azerbaijani students on this reconciliation process through
questionnaires applied on 208 students via internet (Ozdash (2015), 318-326).

Another interesting study is entitled “Social Problems of Foreign Higher Education Students
in Turkey: Case Study in SAP Region Universities”. This study argues that foreign students generally
preferred to go to European countries for studying because of the educational opportunities present in
the European countries (Paksoy, Paksoy ve Ozgalic1 (2012), 85-94).

In addition to these academic publications in Turkey with regard to the perception of foreign
students with regard to Turkey, there are also some graduate theses in which this issue is thoroughly
analyzed. One of these theses was prepared by Baki Karabayev, whose field research was performed
on 372 students coming from Turkmenistan, Kazakhstan, Azerbaijan, and Kyrgyzstan and studying in
six different universities in Turkey. Different from the conventional literature this study argues that the
negative perceptions of these students towards Turkish people are higher than their positive
perceptions (Karabayev (2001)). Another point emphasized in this study is that although foreign
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students came to Turkey with positive perceptions in mind, after they have lived some time in Turkey
and got to know Turkey more; in other words, their perceptions became more negative as they
acquainted with Turkish culture more (Karabayev (2001), 18).

Another thesis prepared by Bozkaya and entitled “The Perception of Armenian University
Students and Academicians Living in Armenia on Turkey’s Membership to the European Union” and
it examines the perception of the Armenian students and academicians on Turkey instead of foreign
students living in Turkey. Ozkaya argues that the existing perception of Turkish and Armenian
communities was based on 1915 incidents which resulted in prejudices in front of mutual
understanding. This survey was made in line with a questionnaire applied towards 444 Armenian
students and academicians in Yerevan and it was a thorough study on their perception of Turkey’s
prospective membership process to the European Union (Bozkaya (2016)).

Again, although not much relevant to this current study, another graduate thesis prepared by
Terzi entitled “Turkey’s Grand Student Project” is quite conspicuous (Terzi (2013)). In this survey,
Terzi’s sample group was the foreign students with scholarships, who came to Turkey for studying
since 1992. Not only the questionnaires and interviews with these students but also the letter of
intentions that these students had prepared for their application in Turkish universities were studied in
this survey in order to put forward these students’ perception of Turkey and the problems that they had
encountered during their stay in this country. The sample group was mainly formed by students
coming from Central Asian Turkic Republics and countries like Bulgaria, Macedonia, Kosovo and
Iran in which many Turkic communities have been living. The reason for these students to choose
Turkey as a country of study were found as the higher quality of education, higher quality of the
academic cadres, international recognition of Turkish university, special opportunities provided by
Turkey, the impact of former graduates of Turkish universities and presence of Turkish language as
the language education (Terzi (2013)). Moreover, in this survey, the data delivered from the exchange
programs such as Fulbright program of the US, Chevening program of the UK and DAAD program of
Germany, was compared with the data obtained from the questionnaires and interviews and some
proposals were made for the amelioration of the “Turkey’s Grand Student Project”.

Another significant study made on the social activities of the foreign students studying in
Turkey was the graduate thesis entitled “The Factors That Effect Foreign University Students Social
Adaptation”. This study mainly analyzes the problems that the foreign students have encountered
during their study in Turkey such as the problems of adaptation as well as the factors of age, gender,
financial situation, accommodation, the city of living, friendship relations, and participation to socio-
cultural and sportive activities together with their level of content with their education.

Additionally, another important research on this topic is the graduate thesis entitled “Kayseri,
Turkey and Islam Perceptions of the Foreign Students Who Study in Kayseri”, whose results are
published as an article. In this article, it was revealed that there are positive and negative implications
of long-term living in Turkey on the foreign students’ perception of Turkey. (Gover ve Yavuzer
(2015), 1027).

In addition to these academic publications, a questionnaire made in 2012 by one of the most
important research institutes particularly in the field of Turkish Studies, Wise Men Strategic Research
Center (Bilge Adamlar Stratejik Arastirmalar Merkezi - BILGESAM), is one of the most significant
studies on the perception of Turk and Turkey in Armenia. As a result of the field research with a
sample group of 387 people, it was found out that the least level of sympathy of the Armenian people
was towards the Turks (% 24,4) (Akyiirek ve Bilgi¢ (2012), 19). Another important point touched
upon in this study was that the sympathy felt towards the Turks by Armenians who had visited Turkey
or who had met with the Turks was higher compared to others. According to the authors, it is because
of the lack of knowing each other, which nurtured existing prejudices and enmities among Turkish and
Armenian peoples (Akyiirek ve Bilgi¢ (2012), 20). Although this study presented significant data in
order to ameliorate Turkish-Armenian relations since it was designed for understanding the perception
of Turk and Turkey by the Armenians, it did not comprise the Armenian students who had been or is
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still being present in Turkey for studying. Therefore, it fails to explain positive or negative changes
emerged out of living in Turkey for a long time on the perception of Turk and Turkey.

All in all, most of the studies on the perceptions towards Turkey and Turkish people focus on
the resident foreigners in Turkey, while there are some surveys in the literature on the perceptions of
the foreign students. Among these studies, while there were some focusing on Georgian and
Azerbaijani students, the most significant problem in the literature is the lack of enough studies on the
Armenian students in Turkey. Moreover, there emerge some inconsistencies when these studies are
analyzed comparatively. The most important contribution of this study, on the other hand, is its
simultaneous analysis of the perceptions of Georgian, Armenian and Azerbaijani students on Turk and
Turkey as well as the socio-cultural problems that they have been encountering in Turkey in a
comparative manner.

3. The Purpose, Scope, Limitations and the Research Methodology

In line with the data obtained as a result of a questionnaire applied on a sample representing
the target group, this project aims to compare and contrast the perception of South Caucasian students,
who have been studying in Turkey, on Turkey before and after their arrival in this country as well as to
reveal relevant data for determining the strategies and precautions in order to maximize the outcome
of the opportunities provided for these students. Thereby, it intends to answer whether the presence in
Turkey for educational purposes has any impact on the sharpening of the perceptions of Turkey and if
there is such an impact, whether it shapes this perception positively or negatively.

In this survey, students from Georgia, Armenia, and Azerbaijan, who have come to Turkey for
language education as well as for undergraduate and graduate studies are randomly chosen and
interviewed. During these interviews, the students are expected to continue their studies in a Turkish
institution and still live in Turkey. Moreover, they are expected to spend at least three months of their
academic life as a student in one of the educational institutions in Turkey even including the fields of
music, art, and theatre.

During the preparation phase of this study, first, a thorough literature survey is accomplished
in a way to examine similar studies. As a result of this literature survey, it is found that no particular
study comprising the perceptions of South Caucasian students has existed. It is also understood that as
a result of the bilateral problems emerged out of the lack of diplomatic relations between Turkey and
Armenia, the closure of the Turkish-Armenian border and the recognition of 1915 Armenian
relocation as genocide in Armenia, the number of Armenian students in Turkey is negatively affected.
Indeed, most of the survey companies, which have been consulted in preparing this report, stipulated
that it would be problematic to conduct such a survey for the Armenian students because of inadequate
number of Armenian students in Turkey and the reluctance of most of these students in participating in
the survey because of their fear of revealing their identities. This problem turned out to be the most
important problem during the preparation of the survey and could only partially be overcome via the
efforts of the Armenian associations in Turkey. Only after the persuasion of some Armenian students
by these associations, the survey could be conducted on a limited number of Armenian students. These
students were assured of the protection of their identity through a quality standard for researchers
known as “Trustworthy Research Certificate” and only after that they accepted to participate in the
survey. These delays emerged out of the persuasion process of the Armenian students resulted in the
demand for additional time for the conduct of the survey unexpected in the project schedule. Despite
all these efforts, the number of Armenian students participated in the survey was just 16, compared to
the 55 Azerbaijani and 58 Georgian students.® Therefore the total number of students interviewed was
129.

3 Indeed, in order for the data obtained through a survey to be influential in determining future strategies, the minimum number of
statistically reportable sample is generally accepted to be 30. The data obtained from the number of samples below that cannot be accepted as
concrete data though they can be considered for evaluation. The difference of the number of samples among groups is important in
determining the difference of magnitude of percentage rations for comparison between two groups. Therefore, in the research with different
sample groups, the difference between the number of participants influence the analysis and evaluation procedures.
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Another limitation of this survey is the geographical limitation. This study solely focuses on
the South Caucasian students coming from Armenia, Georgia, and Azerbaijan. Of course, it can be
said that the evaluation of the perception of students, coming to a broader region including North
Caucasia or Caucasia in general, on Turkey before and after their arrival in Turkey, might have
produced more fruitful results. However, the limits of this survey are determined as South Caucasia
and this study is expected to open the way for researchers for further and similar research on North
Caucasia or Caucasia in general.

The third limitation of this survey is the lack of a particular higher education institution in
Turkey providing education directly for the Caucasian students. Therefore, the students with which the
interviews have been conducted are determined through the data obtained from the system of Higher
Education Council (Yiiksek Ogretim Kurumu — YOK). Through this data, it is possible to determine
the department preferences of the students coming from South Caucasia to Turkey for higher
education. The departments most widely preferred by the Georgian students are Theology, Medicine,
Law, Tourism, and French Language Teaching. The basic choice of Azerbaijani students seems to be
Business Administration, while Economics, Mining Engineering, Tourism, and Law are other
important fields of study. The Armenian students, on the other hand, generally prefer French
Language Teaching and Tourism, however, the inadequacy of the number of Armenian students
should be kept in mind.

The survey is made in accordance with the previous data and performed in educational
institutions where South Caucasian students are studying and thanks to the help of some associations
and a wider distribution of students is tried to be accomplished. The number of interviews during the
survey is shown in the figure below:

Figure 1. The number of questionnaires and percentages of foreign students with regard to their nationality

Azerbaijan 55 %42,6
Georgia 58 %45,0
Armenia 16 %12,4

In the survey, the primary data gathering technique is used. The questionnaires are performed
in the institutions of the students by random choice and the face-to-face questionnaire (paper-pen)
method is employed.

The field research was made in universities with a random choice between 1 and 27 March
2017. The questionnaires were performed in eight universities via face-to-face interviews. For these
questionnaires, during the field research field control, and after the field research telephone control
was made. For the field research, the questionnaires were controlled by 20 % by telephone and 10 %
in the field.

There are nine demographic questions (the questionnaire form — section 1) and five other
guestions asked to understand the students’ perception of Turkey. The demographic questions are
about gender and age of the students, the time period that they have spent in Turkey, the province of
residence in Turkey, the financial situation of their families and their scholarship situations.

22 questions were asked to the students about their educational process in Turkey. Some
statements are given to the students in order to assess their perceptions of Turkey before and after their
arrival in this country and what they thought of these statements was asked. The statements are
organized with a 5-point Likert scale and the degree of students’ agreement with these statements was
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tried to be measured. The evaluations towards these statements were as follows: 5 for “absolutely
agree”, 4 for “agree”, 3 for “neither agree nor disagree”, 2 for “disagree”, 1 for “absolutely disagree”
and 9 for NA/NI (no answer / no idea).

4.The Analysis and Results of the Survey Conducted with South Caucasian Students

4.1. Demographic characteristics

As illustrated in Figure 2., when the gender distribution of the students is examined, 58,9% of
the students are male and 41,1% of the students are female. In addition, as can be seen in Figure 3.,
while most of the of the Azerbaijani students are males (51,9 %), the students from Armenia and
Georgia are mostly females (20% and 43,9 % respectively).

Figure 2. Gender distribution of the students

= Male = Female

Figure 3. Gender distribution of the students with regard to their nationality

Georgia %41,6 %43,4
Azerbaijan %51,9 %35,8
Armenia %6,5 %20,8
TOTAL %100 %100

Below- presented figure (Figure 4.), on the other hand, illustrates the age distribution
of the foreign students who attended the survey. As it is illustrated in the figure, when the age
distribution of the respondents was examined, most of the students (76,7%) are between 18 and 24,
while 20,9 % are between 25 and 34 and only 2,3 % are more than 35 years old.
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Figure 4. The age distribution of the students

35+ 2,3
25-34 20,9
0 10 20 30 40 50 60 70 80 90 100

In addition, the age distribution of the respondents regarding their nationalities is illustrated in
Figure 5. As can be observed in the following figure, while none of the Azerbaijani and Armenian
students are older than 35, 5,5% of the Georgian students more than 35 years old. Nevertheless,
regarding their nationalities, most of the students are between the ages of 18-24. More precisely, most
of the Georgian, Azerbaijani and Armenian students who attended the survey are younger than 25. The
ratio of the Georgian students between the ages of 18-24 is 70%, Azerbaijani students 81,0% and the
Armenian students 81.3%.

Figure 5. Age distribution of the students with regard to their nationality

Georgia 70,9% 23,6% 5,5%
Azerbaijan 81,0% 19,0% 0,0%
Armenia 81,3% 18,8% 0,0%

As Figure 6. depicts, when the nationalities of the students interviewed is examined, it is found
out that the 42,6 % of the participants are Georgian, 45 % are Azerbaijani and 12,4 % are Armenian.
As we have stated in the limitations section of this research, the number of Armenian students
participated in the survey was just 16, compared to the 55 Azerbaijani and 58 Georgian students. It is
important to reiterate that this is mostly engendered by the fact that the number of Armenian students
in Turkey are inadequate when compared to the number of the Azerbaijani and Georgian students. In
addition, most of the Armenian students living in Turkey are reluctant to contribute to the survey due
to the fear of revealing their identities.

Figure 6. The nationality distribution of the student

Armenia 12,4
Georgia 42,6
0 10 20 30 40 50 60 70 80 90 100

Besides, Figure 7. depicts the universities in which the interviews are made. As can be seen in
the figure (Figure 7.) most of the questionnaires have been conducted in Samsun 19 Mayis University
with a rate of 34,9%. The most-widely preferred department of study by the South Caucasian students
interviewed is Theology with a rate of 9,3%. The subsequent departments are Business
Administration, French Language Teaching and Tourism Administration.
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Figure 7. The education facilities in which the students are interviewed

Firat University B 3,1
Osmangazi University [ 3,9
Uludag University [ 4,7
International Antalya University [ 5,4
Hacettepe University [ 8,5
Cukurova University B 11,6
Karadeniz Technical University [ 27,9
19 Mayis University GG 24,9

0 10 20 30 40 50 60 70 80 90 100

Below-presented figure (Figure 8.) illustrates the findings on the period of stay in Turkey. One
can clearly observer in the figure that, when the students’ period of stay in Turkey is examined, almost
one out of five students has been staying in Turkey for more than a year. The average period of stay in
Turkey, on the other hand, is 17 months.

Figure 8. The period of stay in Turkey

100
80
60
40
19,4
20 62
2,3 4,7 3,1 3,1 , 1,6 3,1 2,3 .
O — | — — | |
1 month 2 months3 months4 months5 months6 months7 months8 months 1 year
and
more

The ninth figure (Figure 9), on the other hand, depicts the findings on the question of the
financial situations of the foreign students’ families. According to the findings, 38% of the students
answered that the financial situation of their families is good; while 53,5% of the students told that the
financial situation of their families is in the medium range.

Figure 9. The financial situation of the student’s family
4,7 _. 0,8

|

33,3

m Very bad = Bad = Neither good, nor bad Good = Verygood

When the scholarship situation of the students is examined, it is observed that almost 40% of
the students receive scholarships. As can be seen in Figure 10., the rate of receiving a state scholarship
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is the highest in the Georgian students since 27,3% of the Georgian students receive scholarships. On
the contrary, 80% of the Azerbaijani students do not receive any scholarships.

Figure 10. Scholarships

The following figure (Figure 11.) illustrates the responses to the question of do you have any
financial difficulties in living in Turkey or have you experienced any financial difficulties while you
were living in Turkey? As can be seen in the figure, only 6,2% of the students stated that they
absolutely had financial difficulties while they were living in Turkey. Nevertheless, the percentage of
the respondents who stated that they do not have any financial difficulties at all is 7,8. On the other
hand, most of the students stated that they have some financial difficulties while they are living in
Turkey, with a rate of 38%. The rate of those who state that they experience financial difficulties in
Turkey is 22,5%.

Figure 11. The Percentage of Encountering Financial Difficulties

14,7

3,3

38,0

Most of the foreign students accommodate in a private apartment or dormitory during their
stay in Turkey. As one can clearly observe in Figure 12, only 3,1 % of the students are living with
their relatives. According to the findings of the research on the places of accommodation in Turkey
regarding the students’ nationalities, while most of the Georgian and Azerbaijani students are living in
private apartments, the rate of the Armenian students living in private apartments is only 12,5 %. As
can be seen in Figure 13., 87,5 % of the Armenian students stated that they are living in dormitories.
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Figure 12. Accommodation in Turkey

| am staying at my relatives I 3,1

| am staying in a private apartment _ 49,6
0 10 20 30 40 5

0 60 70 80 90 100

Figure 13. The Place of accommodation of the students with regard to their nationality

Georgia %43,6 %50,9 %5,5 %100
Azerbaijan %65,5 %32,8 %1,7 %100
Armenia %12,5 %87,5 %0,0 %100

5. The Perceptions of Foreign Students to Turkey

5.1. Perceptions before their arrival in Turkey
According to the findings of the survey, 82,2% of the students declared that they had some

knowledge of Turkey before they arrived in Turkey, though their knowledge before their arrival was
less than their present knowledge. This rate is a bit higher for Georgian students. 54 % of the students
responded to the question of did you know enough about Turkey before you live in Turkey that they
had some ideas about Turkey. As it is illustrated in the following figure (Figure 14.), only 0,8 % of
the students stated that they had no idea about Turkey before their arrival.

Figure 14. Foreign students’ perception of turkey prior to living in Turkey

0,8

m | had enough knowledge
of Turkey

® | had some ideas but not
as much as | have now

m | had not any knowledge
of Turkey

No idea

It is also important to note that, as one can observe in the following figure (Figure 15.), it was
only the Armenian students who stated that they had no idea about Turkey before their arrival. To be
more precise, while none (0,0 %) of the Georgian and Azerbaijani students stated that they had no idea
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about Turkey before their arrival, 6,3 % of the Armenian students asserted that they had no idea about
Turkey before their arrival.

Figure 15. The perception of students on Turkey prior to their arrival with regard to their nationality

Georgia
g %18,2 %54,5 %27,3 %0,0
Azerbaijan
I %32,8 %56,9 %10,3 %0,0
Armenia
%18,8 %68,8 %6,3 %6,3

5.1.1 The demand for education in Turkey
Most of the foreign students had a strong will to come to Turkey for studying. Most of the
students who have some doubts about studying in Turkey are Georgians and Armenians.

Figure 16. Foreign students” demand for education in Turkey

m Yes
m | had some doubts

No

Below-presented figures (Figures 17, 18 and 19.) depict the answers to the question of did you
want to study in Turkey before you have arrived in Turkey. It was asked the students to choose one of
the answers among “yes”, “no” or “I have some doubts” and it was asked to tell “why”. According to
the findings, the most popular response to the questions of “why” among the students who answered
“yes” to the previous question is “the quality of the education in Turkey” (11,5 %) This answer was
followed by the answer because “I was interested in/ wonder about Turkey” (10 %). The least popular
answers to the same question on the other hand are “because Turkey is a neighbor country with a close
culture to my own” and “because Turkey’s conditions are much more advantageous” both with a rate
of 3.8 %.

As can be seen in Figure 19., students who answered “no” to the question of did you want to
study in Turkey before you have arrived in Turkey, stated that they did not want to come to Turkey
either because they want to study in another country or because they do not want to separate
themselves from their families.

5.2 The evaluation of educational processes in Turkey

It is observed that more than half of the foreign students could be able to handle their
bureaucratic issues except for some minor problems. Most of the students, who argue that they
experience serious problems, are the Azerbaijani students with a rate of 13,8%.

When the answer of the foreign students to this particular question is examined, it is observed
that 63,6% of them have some problems in establishing friendships. Those who argue for experiencing
problems in this respect are Georgian and Armenian students in general.
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Figure 17. The reasons for foreign students for demanding education in Turke:

Because I trusted the quality of education 11,5
I was interested in / wonder about Turkey 10,0
| loved Turkey 9,2
Because | wanted to learn about another country/culture 6,9

| wanted to study abroad 54
Because Turkey is a neighbor country with a close culture to my own 3,8
Because Turkey’s conditions are much more advantageous 3,8

Figure 18. The reasons for foreign students for hesitating about education in Turkey

Because Turkey was an unknown country / | had the fear of not adapting to 10.0
Turkey :
Our financial situation is not good / | have the fear of experiencing financial 38
difficulties ’

I did not want to separate myself from my family/country 3,8
I wanted to study in my own country but | am accepted by the Turkish 31
university as well ’

I came here for work 3,1

Figure 19. The reasons for international students for being reluctant about education in Turkey

I wanted to study in another country

2,3

I did not want to separate myself from my family
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Figure 20. The percentage of encountering bureaucratic difficulties in Turkey

The bureaucratic processes in Turkey is very problematic - 101
and troublesome !

| encountered with some minor problems but they were _ 597
resolved i
Everything went well _ 37,2
0 10 20 30
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Figure 21. The tendency of foreign students in establishing social links
1,6

When the answer of the foreign students to this particular question is examined, it is observed
that 39,5% of them feel partially or totally excluded. Most of the students answering in this way are
Georgian or Armenian students. The most significant reason for this feeling of exclusion in Turkey
seems to be the cultural differences. Interestingly, it is the Azerbaijani students who feel to be
excluded because of cultural differences.

m | certainly had some problems
m | had some problems
m | had little problems

= | did not have problems

m | did not have prohlems at all

Figure 22. The state of exclusion of the foreign students in Turkey

1,6

m | certainly felt

m | felt

= | sometimes felt
= | did not feel

m | did not feel at all
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Figure 23. The Reasons for Exclusion of the Foreign Students in Turkey
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It is observed that most of the foreign students do not experience any problem emerged out of
sexist approaches. As Figure 16. demonstrates, 89,1% of the respondents stipulated that they do not
experienced any difficulties of their genders.

Figure 24. Gender-based Approaches in Turkey

= | experienced difficulties

because | am a woman
1,6
5,4

| experienced difficulties
because [ am a man

| experienced difficulties
because | am an LGBT
individual

| did not experience any
difficulties because of my
gender

89,1 = | did not experience any
difficulties at all

However, the ratio of experiencing some difficulties because of gender-based approaches
increase in the educational facilities a bit. As can be seen in Figure 24., 3,9 % percent of the woman
respondents stated that they experienced difficulties because of their gender. Evidently, this shows that
in smaller environments, where people know each other more, sexist approaches become more visible.

According to the survey, the number of foreign and Turkish friends of 41,1 % of the foreign
students are equal. The ratio of foreign students having friendship solely with foreign students is
35,7%. Azerbaijani students are the ones having the least difficulty in establishing a friendship with
the Turkish students.

The ratio of participation in social activities is only 40,3%. The social activities that they
participate in the most are listed below. When the frequency of participating social activities is
examined it is observed that the students participate in such activities for once or when they find time
to do so.

55% of the students stipulate that they do not experience any difficulty in participating in
social activities. 11,6% of students think that they experience difficulties because they are foreign
students.
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Figure 25. Sexist Approaches in the Educational Facility in Turkey
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When the level of content of the students with regard to the frequency of social activities, it is
observed that almost half of them is content; however, students stating that they have no idea reaches a
high ratio such as 32,6%, most of whom are the Georgian students.

It is observed that foreign students have not experienced many difficulties in terms of
dressing.

The ratio of students who think that they have partially or certainly have difficulties with
regard to alimentation is 51,2%. Most of the students thinking in this way are Georgian or Armenian
students.

Although generally, foreign students do not think that they have a particular problem with
regard to customs and traditions in Turkey, those, who argue that they have some difficulties, reach to
a high percentage (45%), most of whom are Georgian or Armenian students.

When the foreign students are asked to what extent their educational expectations have been
met or not, 57,4% of the students stated that their educational expectations have been met.

Respondents were asked to evaluate their perception with regard to Turkey before their arrival
in this country, according to the findings of the survey it is observed that the general perception is
positive.

In addition, it is observed that the students change their mind negatively considering some
expressions like “I perceive Turkish culture closer to my own culture”, “Standard of living in Turkey
is high”, “There is too much conflict, disturbance, and chaos in Turkey”. Moreover, Turkey is
perceived to be more conservative, when the respondents were asked how their perceptions are
changed after their arrival in Turkey.

5.3. The Perception of Students on Living in Turkey in the Long Term

24,8% of foreign students have a positive perception of living in Turkey in the long term.
Most of the students, on the other hand, do not have a clear vision of living in Turkey in the long term.
It is the Azerbaijani students that have the most positive feeling of living in Turkey in the long term
since 32,8% of the Azerbaijani students clearly state that they want to live in Turkey in the near future.

When the ratio of foreign students’ advisability of living in Turkey is examined, it is observed
that almost two-thirds of the foreign students, particularly Azerbaijani and Georgian students, advise
living in Turkey. The number of students who state that they would not advise living in Turkey is very
low.

6. Results and Discussion

When the results of the questionnaire are evaluated in the light of the demographic data, it is
observed that the sample group is more or less equally divided in terms of gender (58,9% male vs.
41,1% female) and most of them (76,7%) are between the ages of 18 and 24. When the universities
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that these students have been studying are examined, it is understood that generally the universities in
the Black Sea region are preferred. 34,9% of the students preferred Samsun 19 Mayis University and
27,8% of the students preferred Karadeniz Technical University in Trabzon. This situation can be
explained with geographical proximity because from both provinces (Samsun and Trabzon) regular
bus services are available to the South Caucasian countries. It is also observed that almost one of each
five students resides in Turkey for more than a year meaning that it is possible to compare and contrast
the perceptions of foreign students on Turkey since there is a considerable time period for the
emergence of a change in the perceptions.

Concerning the examination of the financial situation of the students, it is understood that
generally, the students are from families with a medium range of income. Since the ratio of students
who state that their financial situation is bad or too bad is 8,6%, it can be argued that generally,
families with a relatively higher income were able to send their children for education in Turkey. In
order to finance the accommodation and education costs in Turkey, only 37,2 percent of the students
receive a scholarship from a private person, a private institution or a state institution. Moreover, only
22,5% of the students argue that they experience financial difficulties in Turkey. These two additional
data form a strong indication for supporting the argument that the financial situation of the families of
foreign students is relatively good.

Regarding the type of accommaodation of the students, it is found out that half of the Georgian
students stay in dormitories whereas most of the remaining half stay in private apartments. The ratio of
preferring private apartments is higher for Azerbaijani students. Quite contrarily, most of the
Armenian students (87,5%) prefer to stay in dormitories. This is so either because the Armenian
students feel more secure in institutional accommodation or because the landlords in Turkey are
reluctant to rent their apartments to Armenian students. However, in order to understand the reasons
for this preference better, further surveys should be performed.

It can be argued that the South Caucasian students studying in Turkey have a degree of
knowledge of this country prior to their arrival. Only 17,1% of the students argue that they have had
no idea about Turkey prior to their arrival. It is quite interesting that most of the students arguing that
they have had no idea about Turkey before their arrival is Georgian. This gives the impression that the
Azerbaijani students have known Turkey because of linguistic and cultural similarities, whereas,
contrarily, the Armenian students have known Turkey because of the negative common past of Turks
and Armenians emerged out of incidents like the 1915 relocation.

When the perceptions of South Caucasian students with regard to the education system in
Turkey are examined, it is observed that three-quarters of these students had a will to study in Turkey.
The underlying reasons for that will are the perceptions about the higher quality of education in
Turkey and the feelings of curiosity, interest, and love towards Turkey and Turkish people. Those,
who have some doubts with regard to studying in Turkey, arguing that the reason for this reluctance is
their fear of separation from their families/country and the insufficiency of financial resources to meet
education and living costs.

In terms of the bureaucratic procedures with regard to the educational processes of the South
Caucasian students in Turkey, it can be argued that almost half of the students have somehow
experienced a bureaucratic problem; however, this problem has soon been resolved. Approximately
10% of the students think that the educational bureaucracy in Turkey is tiresome, whereas 40% of the
students think that everything went well with these bureaucratic procedures meaning that the content
with regard to the educational bureaucracy is considerable.

In terms of the examination of the students’ the social life, it is observed that 65% of the
students’ state that they experience no difficulties with regard to establishing friendships. Most of
these students are from Azerbaijan. Contrarily the ratio of experiencing difficulties with regard to
establishing friendships is higher considering the Georgian and Armenian students. Almost 40% of the
students, on the other hand, argue that they have somehow felt excluded by the Turkish students
partially or totally. This shows that there are still serious problems with regard to Turkish students’
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perceptions of foreign students. Considering the sexist approaches, almost 90% of the students argue
that they have not felt any sexist approach towards themselves. When the social circle of the foreign
students is examined, it is observed that the ratio of those students having only foreign friends is
relatively high (36%) meaning that the foreign students have better communication among themselves.
This data is also consistent with the data of the feeling of being excluded. Similarly, 40% of the
students do not prefer to participate in any social activity in Turkey and 45% of them argue that they
experience some difficulties in participating in social activities in Turkey because they are foreigners
and people are distant to them. Almost half of the students argue that they have some problems with
regard to alimentation, whereas again almost half of the students argue that they have difficulties with
regard to customs and traditions in Turkey. These ratios can be considered quite high.

When the perceptions of South Caucasian students in Turkey before and after their arrival in
this country are compared and contrasted, it can be said that there is generally a change in the negative
direction. While almost half of the students had argued before their arrival in Turkey that they
perceive Turkish culture as a closed culture to their own, this ratio fell to 32,6% after their experiences
in Turkey. The figure below shows the changes in perceptions. The expressions in red show a negative
change in perceptions, in other words, a decrease in the ratio of the answers of “I absolutely agree”
and “T agree”, whereas the expressions in green show a positive change in perceptions, in other words,
a decrease in the ratio of the answers of “I absolutely disagree” and “I disagree”. The figure shows that
the students’ perceptions of Turkey have negatively changed in most of the fields stipulated below.

Such a negative change can also be observed for the idea of the students living in Turkey in
the long term. Only one-quarter of the students have a positive attitude towards living in Turkey in the
long term, whereas almost two-thirds of the students have some doubts about that. Still, two-thirds of
the students advise other students to study and live in Turkey. Moreover, it is also observed that
Azerbaijani students perceive their own culture closer to the Turkish culture and their will to live in
Turkey in the long term is higher compared to the Georgian and Armenian students.

Therefore, alike the previous broader literature on the foreign students’ perceptions of Turkey,
this research also suggests that the Southern Caucasian students studying in Turkey have encountered
a variety of problems including for example the problems of adaptation, gender-based problems and
alienation, specifically the Georgian and Armenian students. In addition, the findings of this research
also supports the findings of the previous literature, which was mentioned in the literature review part
of this article, that is; although foreign students came to Turkey with positive perceptions in mind,
after they got to know Turkey more, their perceptions became more negative as they acquainted with
Turkish culture more. Likewise, the findings of this research support the previous research regarding
the reasons for demanding education in Turkey. So, alike these scholarly publications, the findings of
this research suggest that students from Southern Caucasia have chosen to study in Turkey because of
the higher quality of education in Turkish universities.

Nevertheless, when all these results are taken into consideration, it is important that the issues
discussed below should be developed.

¢ The recognizability of Turkey in South Caucasian countries should be increased. It is
quite conspicuous that almost 18% of the students have no idea about Turkey before their arrival in
this country and a significant portion of these students are Georgian. It is very important for the
Turkish universities to organize education fairs in South Caucasian countries with the support of the
Turkish Foreign Ministry and the Turkish Higher Education Council in order to make them known to
the South Caucasian students.

e It is very important to develop accommodation opportunities for the South Caucasian
students living in Turkey. It would be convenient to increase the capacity of dormitories for these
students. Moreover, the number and amount of scholarships to the students of the region should be
increased in order to provide an opportunity for students with lower income rates.

e Since it is observed that a significant portion of the students have some problems in
establishing friendships and socialization and have been feeling themselves partially or totally
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excluded, some precautions should be taken to ameliorate this situation. The foreign students can be
provided with more intensive orientation, more travels, excursions, social and cultural activities with
Turkish students can be organized, more rehabilitation activities can be designed for decreasing the
adaptation problems of the students and more counseling could be arranged for the foreign students.
All these precautions would contribute to decrease the sense of exclusion and to increase socialization
of the foreign students.

e It can also be said that the negative change in the perceptions of foreign students with
regard to Turkey before and after their arrival in this country is related to the recent developments
experienced in Turkish domestic and foreign policy. The development of Turkey’s diplomatic,
political, economic and socio-cultural relations with the regional countries would contribute to a
positive change in the perceptions of South Caucasian students with regard to Turkey.

All in all, it should not be forgotten that these steps stipulated above for the amelioration of the
foreign students’ perception of Turkey and Turkish culture also contribute to the development of some
deficiencies of the Turkish educational system as well as to the further integration of South Caucasian
students. Such an amelioration would also enhance the soft power of Turkey vis-a-vis the South
Caucasian countries.
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Abstract: It is known that demographic trends in Georgia has been drastically changing in recent decades. Particular
attention is drawn to the mountainous regions. Borderline regions of east Caucasus Mountains (Khevi, Khevsureti
and Tusheti) are facing many demographic challenges that are developed by the various environmental, social and
economic circumstances such as complicated terrain, climate, migration, low birth rate, unemployment, insufficient
communication. The purpose of the study is to process and analyze the statistical data of the census materials (1989,
2002, 2014) available in the study area (in the border regions of Eastern Georgia - Khevi, Khevsureti, Tusheti);
Identifying existing some demographic trends based on these materials; ldentifying the causes of negative
demographic processes; Develop recommendations to address the demographic problems identified in the study;
The study area includes 148 settlements of present day Stepantsminda, Dusheti and Akhmeta municipalities. National
Statistics Office of Georgia (GEOSTAT) is the main source of the statistical data (three national censuses: 1989,
2002, 2014) used in the paper. In addition, the outcomes of the field works conducted in 2015 were also used.
Geographic Information Systems (GI1S) was used for spatial and temporal analyses of the demographic changes and
future trends. The dramatic demographic trends were observed in the study area. This investigation has demonstrated
that the situation between these three regions is clearly different from each other. In spite of relatively similar
environment, the comparatively better demographic situation is in Khevi, which could be explained by the fact that
the Military Road of Georgia goes through here. The results include the similarities as well as differences among the
study regions. We summarized these patterns in the paper below. This framework can be used to evaluate
demographic trends in the borderline regions of east Caucasus Mountains and answer above mentioned questions.
Key words: Demographic trends, sustainable development, Caucasus Mountains, GIS, Georgia.

1. Introduction

Much research in recent years has focused on the demographic crisis in mountainous regions.
The demographic trend is any measurable change in the characteristics of a population over time. The
trends in Georgian population are similar to global trends that result in a decrease in birth rate and an
increase in mortality rate (National Atlas of Georgia., 2018). In-migration and its effects in high-
mountain ranges has become an important issue in the past decades. It is assumed that outmigration
from mountain areas linked to industrialization will be replaced by a late-modern in-migration phase
characterized by globalization (Loffler et al., 2016). At the beginning of the 19th century, the population
within the modern boundaries of the country reached 785,000. From 1800 to 1989, the Georgian
population trended to increase. In 1989, the population of Georgia exceeded 5 million people. After the
collapse of the Soviet Union, the population decreased and was 3.7 million people by 2014 due to
various factors (National Atlas of Georgia., 2018).

Like other mountainous regions of Georgia (Kohler et al., 2017) borderline regions of east
Caucasus Mountains (Khevi, Khevsureti and Tusheti) are forced many demographic challenges that are
developed by the numerous ecological, social and economic factors such as rough terrain, natural

* mariam.tsitsagi@tsu.ge, Tel: +995555293013
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hazards, and climate, migration, low birth rate, unemployment, bad communication (Kvirkvelia et al.,
2016). The scope of these processes differs widely between and within mountain regions due to the site-
specific development contexts created by economic, sociopolitical, and environmental circumstances
(Kohler et al., 2017). The Eastern Caucasus Border Region - Khevi, Khevsureti, Tusheti is 3040 km2.
It is located in the northern part of eastern Georgia, on the northern slope of the Caucasus Range
(excluding Piraketa Khevsureti), which further aggravates the current climatic conditions.
Administratively it covers the territory of today's Stepantsminda, Dusheti and Akhmeta municipalities.
The study area covers municipalities of two regions - Mtskheta-Mtianeti and Kakheti. The road leading
to Georgia’s iconic Tusheti mountain area is currently among the world’s most dangerous roads . It is
well known, that the Abano Pass in the Tusheti protected area is regarded as a crossroads between
Europe and Asia by the USA National Geographic Society (Kvirkvelia et al., 2017). The highest located
village in Georgia and Europe is Bochorna (Akhmeta municipality) at 2345 m a.s.l (National Atlas of
Georgia., 2018).

The purpose of the study is to process and analyze the statistical data of the census materials
(1989, 2002, 2014) available in the study area (in the border regions of Eastern Georgia - Khevi,
Khevsureti, Tusheti); Identifying existing some demographic trends based on these materials;
Identifying the causes of negative demographic processes; Develop recommendations to address the
demographic problems identified in the study; Survey the resulting image on the map using the GIS.

2. Material and Methodology

The various research methods were used: statistical, mathematical, comparative, GIS. The
available statistical data was analyzed with GIS software, the data was mathematically calculated,
diagrams were created to compare and analyze old and new demographic data. Accordingly, modern
demographic processes have been identified.

3. Results

Our intention was to analyze population dynamics in borderline regions (Khevi, Khevsureti,
Tusheti) of eastern Caucasus. The results are divided into two parts as follows: 1989-2002 and 2002-
2014 periods. Evident for this is in Figure 1.

2014-1989

2014-2002

2002-1989 |£

60 -50 -40 -30 -20 -10 0

B Tusheti OKhevsureti OKhevi

Figure 1. Percentage changes in the population among 1989, 2002 and 2014

Population change in the study regions was different in different periods. During 1989-2002,
the highest rate of depopulation was in Khevi (17.1%) and the lowest in Khevsureti (3.7%). The situation
is diametrically different between 2002 and 2014, with Khevsureti population halving (53.6%), which
is an alarming result. The 1990s were equally difficult for both the lowland and mountain communities,
but since the 2000s the standard of living in the country has been improving, but mainly in the capital
and other major cities, and the mountains still have a difficult situation, which is the reason for such a
strong wave of migration. Finally, according to fig. 1, the highest rate of depopulation between 1989
and 2014 is observed in Khevsureti (55.3%) and relatively lower in Khevi (40.5%).
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Figure 2. Number of abandoned villages

It should, however, noted that the process of abandoning of the villages in these regions had
been gradually intensified in the 20th century. Accordingly, in the last years of 19th century Tusheti
population settled in Akhmeta region. In Zemo and Kvemo Alvani, as well as in Telavi village Laliskuri
(Neidze, 2003). As we can see from Figure 2, the number of abandoned villages is stable in Tusheti.
There is a particularly high rate of depopulation in the Khevi, and the reason for this is the out-migration
of the ethnic Ossetians which left the country and moved to the North Caucasus because of the social,
economic and political crisis of the early 1990s. In most of the abandoned villages during this period,
the main population was ethnic Ossetians.
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Figure 3. Ratio of abandoned villages among 1989, 2002 and 2014

As illustrated by Figure 3, the number of abandoned villages increased in Khevsureti during
2002-2014 period. Most of the villages are abandoned in Khevsureti from 2002 to 2014, which is largely
due to social and economic problems.

Data in Figure 4 suggest that there was a slight positive trend in the re-settlement of abandoned
villages in 2002 compared to 1989 (five villages, two villages in Tusheti, three in Khevsureti). The
population of these villages is only 1 or maximum 2 people, but the intentions of local community,
especially young generation, give us a reason to hope better results for the future census. Gudauri is the
only settlement where population increased sharply in 2014 compared to 1989. Gudauri is the most
important mountain sports-recreational complex in Georgia. The growing popularity of Gudauri has
contributed to an increase in the number of permanent residents.

Analysis of population statistics shows that the eastern regions of eastern Caucasus (Khevi,
Khevsureti, Tusheti) face severe demographic challenges. Although all three regions - Khevi,
Khevsureti and Tusheti are close to each other and have a more or less complex environment, research
has shown that the demographic situation between these regions differs (Figure 5). There is a relatively
better situation in Khevi, due to the existence of the old military road here (formerly the Silk Road) and
directly to the Russian border crossing point - Larsi. The infrastructure is relatively orderly. With a few
exceptions (avalanches), it is connected to the capital all year long, while Khevsureti and Tusheti have
been cut off from the rest of the world for almost half a year, power supplies are delayed and often no
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first aid is available, impeding the growth of the permanent population in this region. As mentioned
above, access to Tusheti is one of the most dangerous in the world (its worth can only be considered as
very attractive to wildlife tourists). Protected areas in the region are becoming increasingly popular
among both Georgian and foreign tourists, creating additional jobs in the region, which should help
increase the number of permanent residents, but still face a number of social and economic issues.

o

Khevi Khevsureti Tusheti
02002-1989 m@2014-2002

Figure 4. Number of resettled villages

Legend

C \Villages with no inhabitants in 1989 and 2014
Percent Change Elevation

© >7500 O -249-0 B 6-200 [ ]1500-2000

© -749--50 © +0.01-+10.00 [l 200-500 [__]2,000-3,000

O -49.9--25 @<+10.01 B 500-1,000 [__]3.000-4,143

[ 1,000 - 1,500 :
= — o A, ek A
#Name 1989 2014 % 37 Chigho 2 2 5 08 = 34 67 -2863
chengs 38 Chimgha 1 1 6 ) -100
Abano 1 8333 39 Chidil 21 619 7 55 -4, 9 0 8305
Ache 2 100 40 Chidwba -5 ] 1 -100 0
 Achkhoti 180 167 122 41 Chontio 0 9 56 -67 1 -100
eurta 0 o 42 5 -80 30 -100 0
5 Akhaltsikhe 128 35 -7266 43 Dakiutta 0 1 7 -100 3 2 -4384
Ahieli 2 70 44 Dano 0 2 8 97, 0 -8
Akneli 7 7143 45 Dartlo -100 3 o 0 -100
Akusho 28 -98,66 Datvisi 0 0 -50 1 80 f o
| Alisgori ] 0 -100 5 -81. 73 325 -4328
0 Almasiani 443 2 9503 Didikurta o - 467 -4368
11 Amgha 134 9403 Dikio -100 urtsi 2 75, 924 26 3108
12 Andagi 16 « ochu ] 1 6 =100
13 Archilo 7 7143 )zedzeutta o (mosti o epi -100
14 Ardati 28 -89.29 lo -100 Cobi 44 -93,18 arsheti 31 07 5368
15 Arsha 8¢ 40 -908 0 (obulo 149 5 100
16 Atkhmo 0 abo 50 -100 oklota 0 [) saro 2
Atabe 7 -57.14 Sanisi -100 (orsha 70 9 -143 sdo 22 7 2273
Barisakho 251 53 -39.04 Sarbani 502 29 -34.46 94 Koseli 6 -97.2 sinkhadu 1 -4545
Baso [) 0 halisvake -25 umelaurta 9 ta )
Batsaligo 10 -70 Shul 0 i 3 5 -186 -100
Beghela 0 0 3 -92.31 97 Kvavio 2 0
Bikiurta 0 0 Sirevi 0 98 Kvemo Okrokana 2 -91,67 0
Biso 15 -86.67 Soglurta 0 Lebaiskari 0 0
8o 0 1 istsikh 08 87 292 100 Maghraani ) 10
Bochoma 1 0 udani 3 22 -33,.38 Mna -100 8 -100
Bokchvilo 3 1 Sudanta 0 102 Motsmao 5 66,67 41 0
Buchukurta 8 625 Sudaun 3 54 31538 103 Mutso 7 5 -68,09 42 02 48 5294
Bukhurta 0 [ oo 0 104 Nakdurta 0 43 0
Buauta 0 0 80 Natskhari ] 44 0
Burmasigi 3 -100 -66,67 108 @u 100 45 0
1 Chala 0 0 er?‘o 0 107 rkhevi 0 0
Chalisopheli 15 53,33 luta 0 108 Omalo 7 -53,75 47 -83.89
Chero 0 indurta [ 09 Orisikhe [ 48 7 -100
Chesho 0 0 72 Inksukhi 0 110 Palagkau -100 49 0
Chie 10 -100 ipt 0 111 Panshet 1 4 -33.33
Chighlaurta 0 0 74 Jimara -100 112 Parsma L]

Figure 5. Percent change in population of study area villages between 1898-2014

128



Some Demographic Trends in Borderline Regions of East Caucasus Mountains (Georgia)

4, Conclusions

This study shows that the demographic situation in the study region has changed dramatically
over the last 25 years. Since the study area is a border area, the preservation of the population in this
area is very important. The future of this frontier region depends on the location of indigenous peoples.
Tourism plays a major role in this. Recently tourism has had a major impact on locating the population.
This was conditioned by the implementation of various local or international projects. For example,
Tuscany cooperates with the Czech Development Agency. Meetings with locals employed in tourism
are organized by Tusheti Guide; Staff are trained in a foreign language (English); Development of a
unified electronic hotel booking system, which already includes several hotels; Organized by Friends of
the Association and funded by UNDP (The United Nations Development Program), hotel owners are
trained in planning / offering a travel package; The ravine was the basis for the development of
cooperative farming. For example, "plant the future" to cultivate berries. EU-funded Family Hotels are
being built. For example, one of these is the Green Ship. The Ministry of Education, Science, Culture
and Sport has implemented the restoration of Mutso, a culturally significant village in Khevsureti, which
is listed as a World Heritage Site. While these good shifts are slowly taking place in the region, priorities
need to be selected; Trainings for local communities; Informing tourists about local traditions;
Preservation of natural and cultural diversity; Proper use of local culture to improve livelihoods and
income; Respect for local traditions; However, it is necessary to regulate roads and other means of
communication, for example, in some villages of Khevsureti there is no telephone connection and
access. It is necessary to create jobs and encourage young people to return to their homes.
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Ozet: Bu calismada temel olarak iklim degisikligi ve ilgili kiiresel diizenlemeler cevre etigi baglaminda
irdelenmektedir. Calismanin oncelikli konularini ¢evre bilinci ve ¢evre etigi, iKlim degisikligi sorunsali, Birlesmig
Milletler nezdinde kabul edilen uluslararasi iklim anlasmalari ve iklim etigi olusturmaktadir. Kiiresel diizeyde
uygulanan diizenlemeler ¢evre etigi yaklasimlar: bakimindan incelendiginde ise, BMIDCS, Kyoto Protokolii ve Paris
Anlagmast’'min insanmerkezci bir yaklasimla hazirlandigi konusunda genis kapsamli bir mutabakatin oldugu
goriilmektedir. Diger taraftan, iklim degisikligi sorunsalinin “kendine 6zgii” niteliklerini de kullanarak miinhaswr bir
alan olarak ortaya ¢ikan iklim etigi iklim degisikligi-etik iligkisinin daha derin bir bigimde incelenmesini
saglamaktadr. Hdkim deger sistemi insan kaynakl iklim degisikligi gibi kiiresel ¢evre sorunlari hakkinda
diigtincelere yon vermek agisindan uygun ve yeterli degildir. Bu kapsamda, iklim degisikliginde kusaklar arasi adalet
gibi ciddi bir sorunun ¢oziimii i¢in daha yiiksek ahlaki standartlar ve normlar gerekmektedir.

Anahtar sozciikler: Iklim degisikligi, cevre bilinci, Birlesmis Milletler, ¢cevre etigi, iklim etigi.

Abstract: This study examines the reality of climate change and related global arrangements from the perspective of
environmental ethics. Priority fields of the study include environmental awareness, challenge of climate change,
international climate agreements concluded before the United Nations and climate change ethics. It is widely
accepted that the global climate agreements, namely United Nations Framework Convention on Climate Change,
Kyoto Protocol and Paris Agreement have been designed from an anthropocentric point of view, as far as
environmental ethics is concerned. On the other hand, climate change ethics, which has emerged as a seperate field
of study thanks to the sui generis character of climate change, ensures in-depth analysis of the relationship between
the climate change and ethics in a multidimensional manner including climate justice and responsibilities to future
generations. The prevailing value system (ethos) is not capable of directing global human-induced environmental
challenges such as climate change. In this respect, higher ethic standards and norms should be developed to
overcome significant matters like intergenerational justice caused by climate change.

Key words: Climate change, environmental awareness, United Nations, environmental ethics, climate change ethics.

1. Giris
Bilim insanlari, ¢evreci ve siyasetcilerin biiyiik bir kismi iklim degisikligini 21. yilizyilda doga

ve insanligin karsi karsiya oldugu “en biiyiik tehdit” olarak gormektedir. Bununla birlikte, bilim
insanlariin, ekonomistlerin ve politikacilarin tiim teknik cevaplarinin altinda en derin etik agmaz

* Bu ¢alisma, Ankara Universitesi Sosyal Cevre Bilimleri Anabilim Dali Doktora Programi kapsaminda Cevre
Etigi Dersi siiresince hazirlanan bir derleme ¢alismaya dayanilarak diizenlenmistir.
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yatmaktadir: Bugiinkii nesillerin gelecektekilere karsi sorumlulugu var mi? Varliklarin degeri sadece
insana faydasi olup olmadigina bakilarak mi belirlenir? Doganin kendinden menkul bir degeri var mi1?
Bugiine degin literatiirde gorece ihmal edilen iklim degisikliginin etik boyutu, giiniimiizde biiyiikk nem
kazanmistir. Ornegin, ABD nin iinlii siyasi simalarindan Al Gore 2006 yilinda yaptig1 bir konusmada
“iklim degisikliginin siyasi bir sorundan ziyade etik bir mesele oldugunu” ifade etmistir (Gardiner et
al., 2010).

Bu ¢alismada, oncelikle iklim degisikliginin tanim1 ve kanitlar1 ele alinacak, ikinci boliimde ise
kiiresel iklim rejimi diizenlemeleri hakkinda bilgi verilecektir. Ugiincii boliimde farkli gevre etigi
yaklasimlarinin iklim degisikligine bakis1 degerlendirilerek iklim degisikligiyle ilgili diizenlemeler bu
yaklagimlar temelinde tartisilacaktir. Dordiincii boliimde ise “iklim etigi” hakkinda bilgi verilecektir.
Calisma, sonug ve degerlendirme kismi ile tamamlanacaktir.

2. iklim Degisikligi: Tamim ve Problem

2.1 iklim Degisikliginin Tanim

“Egiklik” anlamina gelen, Latince “klimatis”, Yunancaise “klima” olarak bilinen iklim, “belirli
bir donem icerisinde ve istatistiki veriler 1s181nda ortalama hava durumu” olarak tamimlanmaktadir (IKV,
2013). Iklim degisikligi ise, genel bir ifade ile “nedeni ne olursa olsun iklim kosullarindaki, biiyiik
Olcekli (kiiresel) ve onemli yerel etkileri bulunan, uzun siireli ve yavas gelisen degisiklikler” seklinde
tanimlanabilir (Tiirkes vd., 2000).

Iklim degisikligi, gezegenimizin tarihi boyunca siiriip giden dogal bir olgu olmasina karsin, 19.
yiizyilin ortalarindan (Sanayi Devriminden) bu yana, iklimdeki dogal degisimlere ek olarak, ilk kez
insan etkinliklerinin de iklimi etkiledigi yeni bir doneme girilmistir. Bu nedenle, iklim degisikligi,
Birlesmis Milletler iklim Degisikligi Cergeve Sézlesmesi (BMIDCS) nde, insan etkisini de kapsayacak
sekilde, “karsilastirilabilir bir zaman periyodunda gézlenen dogal iklim degisikligine ilaveten, dogrudan
ya da dolayli olarak kiiresel atmosferin bilesimini bozan insan etkinlikleri sonucunda iklimde olusan bir
degisiklik” olarak tanimlanmaktadir (DPT, 2000).

Iklim degisikligi fosil yakitlarin kullanim, arazi kullamnndaki degisiklikler, ormansizlastirma
ve sanayi siirecleri gibi insan etkinlikleriyle atmosfere salinan sera gazi birikimlerindeki hizli artigin
dogal sera etkisini kuvvetlendirmesi sonucunda yerkiirenin ortalama yiizey sicakliklarindaki artigi ve
bunun sonucu olarak ortaya ¢ikan etkileri ifade etmektedir. Sera gazlari, kisaca, atmosferde bulunan ve
sera etkisi yaratan kimyasal gaz bilesikleri olarak tanimlanmaktadir. Su buhar1 (H2O), karbondioksit
(COy), metan (CHs.), nitréz oksit (N20),ve 0zon (Os) dogal sera gazlari siifina girerken; endiistriyel
tiretim sonucu ortaya ¢ikan hidroflorokarbonlar (HFCs), nitr6jen triflorit (NF3) ve perflorokarbonlar
(PFCs) gibi florlu bilesikler ve kiikiirt hegzafloriir (SFe) ise dolayli sera gazlar1 smifinda
degerlendirilmektedir.

Insan kaynakli iklim degisikligi ile miicadele konusunda iki énemli yaklasimin bulundugunu
sOylemek miimkiindiir: Azaltim (mitigasyon) ve uyum (adaptasyon). Bu iki genel yaklasimdan birincisi,
“azaltim”; insan kaynakli iklim degisikliginin 6niine gecilebilmesi ya da yavaglatilabilmesi i¢in gerekli
tedbirlerin alinmasini hedeflemektedir. Ikinci yaklasim olan “uyum” ise; iklim degisikliginin potansiyel
etkilerine karst toplum ve ekonomilerin hazirlikli olmasii hedefleyen uyum politikalarini
kapsamaktadir. (Dogan ve Tiizer, 2011).

2.2 iklim Degisikliginin Bilimsel Kamitlari

1988°de Diinya Meteoroloji Orgiitii ve BM Cevre Programi (UNEP) tarafindan Hiikiimetler
Arast Iklim Degisikligi Paneli (IPCC) kurulmustur. Kiiresel iklim degisikligi konusunda caligmalar
yapmak {iizere tesis edilen IPCC’nin asil amaci, insan kaynakli iklim degisikligi, muhtemel etkileri ve
alinmas1 gereken dnlemler konusunda halihazirda tiretilmis bilimsel, teknik ve sosyo-ekonomik bilgileri
degerlendirmektir (Igci, 2015).
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2014 yilinda yayimlanan IPCC sentez Besinci Degerlendirme Raporu’nda® 6ne ¢ikan bilimsel
kanitlar asagida 6zetlenmektedir (Anonim, 2017a):

a) iklim sistemindeki 1s1nma asikar olup, 1850’den bu yana gozlemlenen degisiklikler 6nceki
on yillar ve bin yilda goriilmemistir. Atmosfer ve okyanuslar birlikte 0.85°C 1sinmis, kar ve buz
miktarlar1 azalmis, deniz seviyesi yiikselmis ve sera gazlarinin birikimi artmustir.

b) Son ii¢ ardisik 10 y1l, 1850°den beri yaganan en sicak on yildir. 1983-2012 ise son 1400 y1lin
en sicak 30 yili olmustur.

c¢) Son 20 yilda Gronland ve Arktik buz kiitleleri hacim kaybetmeye devam etmistir.

d) Okyanuslarin 1sinmasit iklim sisteminde saklanan enerjiyi artirmakta olup, hesaplanan
enerjinin %90°1 1971-2010 déneminde birikmistir.

e) Troposferdeki karbondioksit sanayilesme 6ncesi doneme gore %40 artmustir.

f) Okyanuslar insan kaynakli salinan karbondioksitin %30’unu sogurmakta, bu da denizlerin
asitlesmesine neden olmaktadir.

g) 19. yiizyildan bu yana gerceklesen deniz seviyesi ylikselme orani son 2 bin yildan fazladir.
1901-2010 arasi kiiresel deniz seviyesi 19 cm yiikselmistir.

h) IPCC Dérdiincii Degerlendirme Raporu’ndan bu yana iklim modelleri geligmistir. Modeller
21. yilizyilin sonlaria dogru, bir senaryo (RCP2.6) harig, tiim senaryolarda 1.5°C’nin iizerinde artiglar
beklemektedir. Iki senaryoya (RCP6.0 ve RCP8.5) gore ise 1stnmanin her yerde ayni1 olmamakla birlikte
2.0°C’yi agmas1 kaginilmazdir.

1) Sicak hava dalgalari, sel ve kurakliklar, asir1 yiiksek deniz seviyeleri, tropikal ve ekstra
tropikal siklonlar gibi ekstrem olaylarin siddet ve frekanslari 20.ylizyilin ikinci yarisindan beri artmis
olup gelecekte de artmaya devam edecektir (Anonim, 2017a).

3. Kiiresel Diizeyde iklim Degisikligine iliskin Diizenlemeler

Stirdiirtilebilir kalkinma baglaminda kalkinma ile ¢evre iliskisinin gerilimli dogasi, 6zellikle
ekonomik bilylimeyi nihai amag edinen ve bu dogrultuda “kalkinma stratejileri” izleyen iilkelerin iklim
degisikligi riskini arttirdigr diigiiniildiigiinde iklim degisikligi konusunda izlenecek uzun vadeli ve
ortaklastirilmig stratejiler tasarlamak 6nemli hale gelmistir.

Bagta enerji ve iiretim olmak iizere, iktisadi hayatin pek ¢ok alaninda “paradigma degisikligini
(paradigm shift)” gerektiren bu stratejiler tiim tilkelerin katilim gosterdigi Birlesmis Milletler ekseninde
yiiriitiilen miizakerelerde olusturulmaya ¢alisilsa da, konu, sanayilesmeye ge¢ baslamis iilkelerle ¢oktan
bazi basamaklar1 atlamig gelismis iilkeler arasinda ¢evre ve siirdiiriilebilir kalkinma iizerinden kurulan
yeni bir Kuzey-Giiney boliinmesine isaret etmektedir. Sera gazi emisyonlarinin ortaya ¢ikisinda
“tarihsel sorumlulugu” bulunan gelismis tilkeler iklim degisikligine karsi daha kolay 6nlem alabilirken,
az gelismis veya gelismekte olan {ilkeler, ekonomik biiylime ve gelisimlerini olumsuz etkileyecegi igin,
iklim degisikligini azaltma onlemlerine halihazirda pek sicak bakmamaktadir. Ayrica emisyonu
azaltmanin yaratacagi maliyetin nasil paylasilacagi, hem uluslararas1 6lgekte hem de iilkesel planda
karsilasilan bir diger sorun olmustur (Igci, 2015).

Bu kapsamda, Birlesmis Milletler iklim Degisikligi Cergeve Sozlesmesi Sekretaryas1 nezdinde
yiriitiilen ve Sozlesme’ye taraf ilkelerin yani sira pek ¢ok sivil toplum kurulusu ve is diinyasi
temsilcisince katilim saglanan uluslararast miizakerelerde iklim degisikligiyle miicadelenin kaginilmaz
oldugu konusunda mutabakata varilmistir. iklim degisikligi konusunda 2016 yilinda Marakes/Fas’ta
diizenlenen 22. Taraflar Konferansi’na (COP-22) kadar kaydedilen uluslararasi gelismeler, her biri bir
sonrakinin alt yapisini olusturan {i¢ ana dénem altinda incelenmektedir. Bunlardan 1972-1992
arasindaki birinci donemde, iklim degisikligi konusu uluslararasi diizeyde ele alinarak konuyla ilgili

3 IPCC’nin giiniimiize kadar bes adet Degerlendirme Raporu yaymlanmistir. IPCC’nin ilk dénemlerinde
gergeklestirilen toplantilarinda ¢ogunlukla, fosil yakit kullanimina dayali CO, emisyonunun daha ¢ok enerji ile
ilgili olup olmadig: tartisilmistir. IPCC’nin daha sonraki toplantilarinin konusunu, CO2 emisyonunu azaltmaya
yonelik baglayiciligi olan yasal yiikiimliliikler, hedefler, azalim takvimi, finansal mekanizmalar, teknoloji
transferi ve gelismis ve gelismekte olan iilkelerin “ortak fakat farklilagtirilmis sorumluluklart” olusturmustur.
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bilimsel veriler toplanmaya baglanmistir. 1992-1997 arasindaki ikinci dénemde ¢esitli eylem stratejileri
gelistirilmis, 1997-2016 arasindaki son donemde ise yiikiimliiliik ve mekanizmalar olusturularak
mubhtelif 6nlemler hayata gecirilmeye ¢alisilmistir (Ediger, 2008).

Bu boliimde iklim degisikligine iliskin {i¢ kiiresel anlagsma ele alinacaktir.

3.1 BM iklim Degisikligi Cerceve Sozlesmesi

3-14 Haziran 1992 tarihlerinde Brezilya’nin Rio de Janeiro kentinde toplanan BM Cevre ve
Kalkinma Konferansinda (“Diinya Zirvesi - Earth Summit)” imzaya agilan ve 21 Mart 1994 tarihinde
yiiriirliige giren BMIDCS hiikiimetleraras: diizeyde iklim degisikligine yonelik ilk ¢evre mutabakati
olmasi dolayistyla 6nem arz etmedir. 26 maddelik ana metinden olusan Soézlesme’nin iki eki
bulunmaktadir: Ek-I 'de piyasa ekonomisine gegis siirecinde bulunan eski Dogu Bloku iilkeleri ile
gelismis ilkeler (OECD-1992), Ek-II 'de ise yalnizca gelismis ilkeler (OECD-1992 ve AB) yer
almaktadir (Anonim, 2017b). Bu cercevede, Ek-I Ulkeleri iklim degisikligini azaltmak amaciyla, sera
gazlarmin insan kaynakli emisyonlarini sinirlandirmak ve sera gazi yutaklarini artirmak yoniinde
tedbirler almak ve politikalar benimsemek, iklim degisikligini 6nlemek i¢in aldiklar1 tedbirlerin ve
izledikleri politikalarin neler oldugunu bildirmek, mevcut sera gazi emisyonlart ve Ongoriilen
emisyonlarla ilgili elde edilen bilgiyi iletmek ve gec¢tigimiz ylizyilin sonunda, insan kaynakli sera gazi
emisyonlarin1 daha dnceki seviyesine geri ¢evirmek ve bunu gergeklestirmek i¢in de dncelikle bireysel
ya da ortaklasa olarak 1990 yili seviyesine indirmekle sorumludur (Bu kosul Ek-I iilkeleri tarafindan
kisaca “sera gazi emisyonlarin1t 2000 yilinda 1990 yili seviyesinde sabitlemek olarak
yorumlanmaktadir). S6zlesme’nin EK-II listesinde yer alan sanayilesmis {ilkelerin gelismekte olan
tilkelere kars1 yiikiimliiliikkleri ise ulusal bildirimlerini hazirlamalari i¢in maddi yardim saglamak, iklim
degisikligini onlemek igin alacaklari tedbirlerin ve izleyecekleri politikalarin uygulama maliyetini
karsilayabilmeleri ig¢in gerekli maddi kaynag1 saglamak ve gerekirse bu iilkelere teknoloji transferi
yapmak olarak belirlenmistir (Dtindar, 2005).

3.2 Kyoto Protokolii

BMIDCS’nin yaptirim giiciiniin zayif kalmasi, baglayici ve daha somut hedefleri haiz farkli bir
yasal diizenlemenin uygulanmasi gereksinimini ortaya ¢ikarmigtir. Bu kapsamda 1-12 Aralik 1997°de
Japonya’nin Kyoto kentinde toplanan 3. Taraflar Konferansinda* (COP-3) kabul edilen BM iklim
Degisikligi Cerceve Sozlesmesine Yonelik Kyoto Protokolii (Kyoto Protokolii) 16 Subat 2005
tarihinde yiiriirliige girmistir. Iklim degisikligi ile miicadelede hazirlanan en kapsamli anlasma olan
Kyoto Protokolii 25 maddelik ana metinden ve EK-A ve Ek-B olmak iizere iki ek listeden olusmaktadir.
Protokol’lin 6ziinli, Ek-I iilkeleri i¢in baglayicilik tasiyan emisyon hedefleri olusturmaktadir. Bu
kapsamda, S6zlesme’nin Ek-I listesinde yer alan iilkeler, Protokol’iin Ek-A listesinde belirtilen alt:
temel sera gazindan karbondioksit, metan ve nitréz oksitin toplam emisyonunu birinci yilikiimliilitk
donemi olan 2008-2012 i¢in 1990 yili seviyesinin; hidroflorokarbonlar, perflorokarbonlar ve kiikiirt
hegzafloriir gazlarmimn toplam emisyonunu ise 1995 yilindaki seviyesinin %5 altina ¢ekmekle
yiikiimliidiir. Ek-I iilkelerinden olusan Ek-B listesi ise 1990 yilina oranla sayisal emisyon azaltim
hedeflerini i¢cermektedir. Protokol, Taraflarin emisyon azaltma ya da karbon yutaklarimi gelistirme
girisimlerini, kendi tilkeleri yerine bagka yerlerde daha diisiik maliyetle gerceklestirebilmelerine olanak
taniyan ii¢ mekanizmay1 (Ortak Yiiriitme, Emisyon Ticareti ve Temiz Kalkinma Mekanizmasi) devreye
sokmustur (Anonim, 2017c).

Kyoto Protokolii’niin yerini alacak yeni bir diizenlemenin kabul edilmesi amactyla 2007 yilinda
baglayan BM iklim miizakerelerinin 2009 yilinda Kopenhag’da gerceklestirilen 15. Taraflar
Konferansi’nda tamamlanmasi hedeflenmis ancak taraflar arasindaki derin fikir ayriliklar sebebiyle
2012 yili sonrasi uluslararasi iklim degisikligi rejimini diizenleyecek nihai anlagsmaya varilamamustir.

* Taraflar Konferansi (Conference of Parties- COP), BM Iklim Degisikligi Cerceve Sézlesmesi’nin en iist karar
organidir. Sozlesme’ye taraf olan biitiin tilkelerin temsil edildigi COP her yil toplanarak So6zlesme’nin
uygulanmasini degerlendirmektedir. S6zlegsmenin daha etkin bir sekilde uygulanmasini teminen kararlarin alindigi
ve diger yasal araglarin kabul edildigi COP’un temel gorevi, taraf iilkelerce sunulan ulusal bildirimleri ve sera gazi
envanterlerini gdzden gegirmektir.
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Bunun {izerine, 2011 yi1linda Durban’da diizenlenen 17. Taraflar Konferansi’nda Kyoto Protokolii’niin
2013-2020 doneminde de uygulanmast hususunda mutabik kalinmis ve 2020 yili sonrasi iklim
degisikligi rejiminin belirlenmesine yonelik miizakerelere devam edilmistir. (Anonim, 2017d).

3.3 Paris Anlagsmasi

30 Kasim-11 Aralik 2015 tarihlerinde Paris’te gerceklestirilen 21. Taraflar Konferansi (COP-
21) sonunda, 2020 yili sonrasina yonelik yeni iklim degisikligi anlagmasi (Paris Anlagmasi) kabul
edilmistir. 22 Nisan 2016 tarihinde New York’ta gergeklestirilen imza téreninde Paris Anlagsmasi 175
tilke tarafindan imzalanmis ve 5 Kasim 2016 tarihinde yiriirlige girmistir (Anonim, 2017e).

BMIDCS’ye taraf 195 iilke tarafindan kabul edilen Anlasmada, Sanayi Devriminden bugiine
kadar 1°C’ye ulasan yerkiirenin 1sinmasinin 2°C’nin altina indirilmesine ve miimkiin oldugunca 1,5°C
seviyelerinde tutulmasina karar verilmistir. Bu ¢er¢evede, 29 maddeden olusan Paris Anlasmasinin ana
temasini; anlagmaya dahil iilkelerin sunmus oldugu Niyet Edilen Ulusal Olarak Belirlenmis Katkilar
(Intended Nationally Determined Contribution-INDC) olusturmaktadir. Sera gazi emisyonlarinin
azaltilmasina yonelik “yol haritas1” niteligindeki s6z konusu belgeler, anlagmaya onay veren iilkelerin
taahhiitleri olarak kabul edilmektedir (Anonim, 2017f). Esasen bu Anlagma ile tiim taraflarin emisyon
azaltimi konusunda yiikiimliiliik almas1 kabul edilmistir. Ancak bu azaltim yiikiimliiliiglinde gelismis
iilkelerin daha fazla azaltim taahhiidii almas1 ve mutlak azaltim yapmasi istenirken, gelismekte olan
tilkelerin ise “ortak fakat farklilagtirilmis sorumluluklar” ilkesi geregi mevcut kapasitelerine gore bir
azaltim yapmasi beklenmektedir. Anlasmada uyum (adaptasyon) giiclii bir sekilde vurgulanmig ve
Ozellikle iklim degisikliginden en fazla etkilenecek savunmasiz az gelismis iilkelerin desteklenmesi
konusunda taahhiitlerde bulunulmustur (Karakaya, 2016).

“Biiyiik bir basar1” olarak lanse edilen Paris Anlagmasi 2009’da Kopenhag zirvesinin
¢Okmesinin yarattig1 sokun asilmasi ve Kyoto Protokolii’niin yerini alacak yeni bir anlasmanin kabul
edilmis olmasi agisindan ¢ok énemli bir doniim noktasidir. Ayrica bu anlagsmayla iklim degisikliginin
ne kadar biiyiik bir tehdit oldugu en gii¢lii bicimde ilan edilerek iklim degisikliginin var olmadigi ya da
insan kaynakli olmadig tezi ¢iiriitiilmiistiir. Bununla birlikte, Paris Anlasmasi’nin en 6énemli eksigi
iklim degisikligini durduramayacak olmasidir. Zira Anlagsmanin ekinde yer alan INDC’lerde sunulan
ulusal emisyon azaltim hedefleri hem maksimum 2°C sicaklik artis1 hedefini saglamak igin yeterli
degildir hem de baglayicilik tasimamaktadir. Paris Anlagmasi’ndaki bir diger sorun ise, bu ylizyilin
ikinci yarisinda (2051-2100 déneminde) karbon nétralizasyonuna ulasma hedefi konulmasina ragmen
bu hedefe nasil ulasilacaginin belirlenmemesidir (Anonim, 2017g).

4. iklim Degisikligi ve Cevre Etigi

4.1 Cevre sorunlari ve cevre bilinci

Cevre sorunlari, insanlarin sonradan olusturdugu g¢evrenin dogal ¢evreye etkileri ile yapay
cevrede var olan olumsuzluklar ve her iki ¢cevrede de goriilen sorunlardir. Giiniimiizde insanligin karsi
karsiya bulundugu cevre sorunlari; hava, su ve toprak kirliligi, 151k ve ses kirliligi, asit yagmurlari,
tiirlerin ve dogal kaynaklarin yok olmasi, kuraklik, aglik, niikleer enerji kullaniminin ortaya ¢ikardigi
riskler, kentlesmenin ortaya c¢ikardigi ve goriilme sikligimi artirdigi hastaliklar, ozon tabakasinin
seyrelmesi ve iklim degisikligidir (ilhan, 2013).

Bireylerin ¢evre sorunlarmin 6nemini kavramasi ve bu sorunlar1 ortadan kaldirmak iizere
Onlemler alma bilincine erigmesi ise asamali olarak gerceklesmistir. Bu ¢er¢evede, insan ve g¢evre
iligkilerinin avcilik ve toplayicilik donemlerine kadar uzanan ilk asamasi, insanin g¢evreyi tanimasi ve
cevreye uyum saglama cabasi ile gegmistir. kinci asamada demirin kullanilmas: ve islevsel aletlerin
yardimiyla insan dogaya egemen olmaya baglamistir. Bu donemde insan, binlerce yildir dogayla uyum
icinde yasama kiiltiirini geride birakmig ve dogaya ve dogadaki varliklara karsi sinirsiz somiirme
yaklagimimi benimsemistir. Esasen bu tutum, insanmerkezci yaklagimin da temelini olusturmaktadir:
Doga ve ¢evre sadece insana yararli oldugu siirece korunmus, diger yandan siirsizca kullanilmistir. 20.
yiizyilin ikinci doneminde ortaya ¢ikan ve binlerce insanin yasamina mal olan ¢evre sorunlari, ¢evre
konusundaki bilinglenmenin ve 6nlem alma gereksiniminin ortaya ¢ikmasina neden olmus ve boylelikle
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ticiincii asama baglamigtir.  Bu donemde insan, gevreyi bilingsiz ve acimasizca tiikettikge, bunun
sonuclarinin kendisini de etkileyebilecegini ac1 deneyimlerle 6grenmek zorunda kalmistir. Bu agamadan
sonra ise ¢evreyi kendi sagligimiz i¢in korumak gereksinimi nedeniyle ¢evre bilinci ortaya ¢ikmustir.
Dordiincii asamada bilimsel gelismelerin de etkisiyle ¢evre bir maliyet sorunu olarak algilanmaya
baslamistir. Ancak cevresel kaynaklarin fiyatlandirilamamasi (hava, su ve topraga fiyat bicilememesi
gibi) 6nemli bir sorun olarak ortaya ¢ikmistir. Bilinglenmenin son asamasi ile insanin ¢evre icinde
dogal kaynaklar ve diger canlilar ile bir biitliniin parcasi oldugu ve ¢evre sorunlari ortaya ¢ikmadan
onlenmeye caligilmasi gerektigi 6n plana ¢cikmustir (Ertan, 2004).

Cevrenin bir sorun olarak insanligin giindemine girmesinin birka¢ on yillik ge¢cmisi olmakla
birlikte, cevre sorunlarinin yalnizca insan disindaki canlilar1 tehdit eden bir sorunsal olmakla kalmayip
bizatihi insanin varolusunu tehdit eden bir asamaya gelmesi kisa siirede gerceklesmistir. 1952°de
Londra’da hava kirliligi nedeniyle birkag¢ haftada 4 bin insanin yagamini yitirmesi ¢evre felaketlerinin o
yillardaki somut kanitlarindan biri olarak ortaya cikmustir. Teknolojik buluslarin korunmasinda ve
gelistirilmesinde yapilan insan hatalarindan ortaya ¢ikan tehlikelere, 6rnegin 1984’te Hindistan’daki
Bhopal gaz kacagina ve 1986°da Sovyetler Birligi’ndeki Cernobil kazasina insanlik tanik olmustur.
(Eren, 2015).

Son yarim yiizyila damgasini vuran ve tiim gevreci elestirmenlerin etkilendigi Amerikali bilim
insan1 ve yazar Rachel Carson 1962 yilinda yayimladigi ve “tarihin seyrini degistiren” “Sessiz Bahar
(Silent Spring)” adli kitabinda ¢evrenin ve insan bedeninin ekolojilerini birlikte ele almigtir. Pestisit
iireticilerinin yol a¢tig1 ve devletin onayladigi ¢evre tahribatinin titiz arastirmasi ve dokiimantasyonunda
Carson, sadece ¢evreyi ve dogal yasamu etkileyen tahribati degil, insanlarin yakalanabilecegi 6liimciil
hastaliklar1 da incelemistir. Boylelikle “Sessiz Bahar” modern ¢evre hareketinin baglangici sayilmistir.
Sessiz Bahar’dan elli y1l sonra artik sessizlik sona ermis ve ¢evre tahribatina bagl saglik problemleri
gecmisteki kuskulara karsin nihayet halk saglig1 giindemine girmistir (Ozdag, 2011).

Diger taraftan, ¢evre sorunlarina ¢dziim arayiginda insanin, bu faaliyetleri ne igin yaptigini,
yaparken neleri bozup yok ettigini, bozup yok ettigi bu seylerin ne tiir ve ne diizeyde bir deger tasidigini
sorgulamasi kaginilmaz olmaktadir. Felsefeye dayanmayan, yiizeysel, teknolojik ¢oziimlerin tek basina
dogadaki bozulma ve yok olusu durduramadiginin gériilmesi de bdyle bir sorgulamanin kaginilmazligini
desteklemektedir (ilhan, 2013).

4.2 Cevre etigi

Etik, cesitli alt alanlara da ayrilarak genislemekte olup, bu alanlarin en 6nemlilerinden biri gevre
etigidir. Bu kapsamda c¢evre etigi hem bir uygulamali etik hem de bir meslek etigi dalidir (Ergiin ve
Cobanoglu, 2012).

Cevre etigi ekolojik denge biitiinliigiiniin korunarak ¢evreye saygi gosterilmesini gerektiren
davranis ve degerlerdir. Aslinda ¢evre etigi, dogaya insanin bakisinda koklii degisikliklerin olmasini ve
var olandan farkli olarak olmasi gerekenlerin gelistirilmesini amaglamaktadir. Cevre etigi; her tiirlii din
ve kiiltiirel deger icerinde anlam ifade eden, uzun vadeli diisiiniislerle g¢evre-kalkinma dengesinin
saglanmasini zorunlu kilan, her tiirlii genel ve 6zel ¢evre koruma politikalar1 olusturmaya ¢alisan ve son
olarak adaletli paylasimi ve insan doga iliskilerinin diizenlenmesini temel hedef edinen bir yaklasimdir
(Kayaer, 2013).

Insanin canl ve cansiz gevreye kars1 davranislarinda neyin iyi, neyin kotii oldugu sorularim
soran cevre etigi, esasen, iyi olan1 yapmayi, kotii olandan ise kaginmay1 onermektedir. Bu da insam,
cevre ile olan iligkilerinde sinirlandirma anlamina gelmektedir. Bu durumda, davraniglarinda kendinden
sonraki nesilleri dikkate almayan, gelecek kusaklarin refahlarini azaltan ya da yok eden bir davranis,
bugiinkii kusaklara fayda sagliyor olsa bile iyi bir davranig olarak kabul edilmemektedir (Ergiin ve
Cobanoglu, 2012).

Genel olarak ¢evre etigi, insanlar ile dogal cevreleri arasindaki ahlaki iligkilerin sistemli olarak
incelenmesidir. Cevre etigi, ahlak kurallarinin insanlarin dogal diinya karsisindaki davraniglarini
yonettigini ve yonetmesi gerektigini varsaymaktadir. Bu nedenle, bir ¢evre etigi kurami bu kurallarin
neler oldugunu, insanlarin kimlere ve nelere karst sorumluluklari bulundugunu agiklamak ve bu
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sorumluluklarin neden hakli oldugunu gostermek zorundadir. Dogaya karst sorumlu olmak, yalnizca
dogadaki insan disindaki varliklarla olan iliskiyi ifade eder gibi goriinse de sosyal, saglik ve felsefi
acilardan bu konularda hassasiyetleri olan, sonuglarindan dogrudan veya dolayli etkilenen diger
insanlara kars1 bir sorumlulugu da igermektedir (Y1ldiz, 2016).

Cevre etigi konusunda sorumlulugun “kim i¢in” ve “ne i¢in” duyulmasi gerektigi hep
sorulmakla birlikte, bu soruya yanit bulmakta giicliik cekilmektedir. Dogal c¢evrimin bozulmasini
onlemek, doganin dengesini yeniden kurmak, insanligin ¢ikarlarim korumak ve ilginin agirlik odagim
bireyden uzaklastirarak tiim canlilarin korunmasini 6n plana gikarmak “sorumluluk™ konularina dahil
edilmektedir (Keles vd., 2015).

Etik disiiniirleri, ¢evre ile ilgili iki deger tanimlamaktadir. Birincisi, bir canlinin ya da dogal
yapitin insana faydasi oldugu i¢in degeri olmasidir. “Aragsal deger” olarak tanimlanan bu degerlendirme
genellikle ekonomik ¢ikarlara dayanan, geleneksel Bat1 etik diizeninin bir uygulamasidir. Ikinci deger
ise, bir varligin insanlara faydasi olsun veya olmasin kendine 6zgii degerinin olmasidir (Akkoyunlu
Ertan, 1998). “Igkin/igsel deger” olarak nitelendirilen bu degerlendirme daha ziyade yeni etikgiler
tarafindan kullanilmaktadir.

Insanmerkezci (Antroposentrik), Canlimerkezci (Biosentrik) ve Cevremerkezci (Ekosentrik)
olmak iizere baslica ii¢ ¢evre etigi yaklasimi bulunmaktadir. Bunlara gelismeye devam eden yeni etik
yaklasimi da eklenebilir.

4.2.1 insanmerkezci yaklasim ve iklim degisikligi

Canli ve cansiz varliklarin temel islevlerini insana dayandiran bu yaklagim, bitki ve hayvan
topluluklarinin insanlara sagladiklar1 yarar igin degerli olduklarinmi (“aragsal deger” tasidiklarini) ileri
siirmektedir (Akkoyunlu Ertan, 1998). Unlii sofist diisiiniir Protagoras’in “insan her seyin él¢iisiidiir”
s0zii ile en net sekilde ifade edilebilecek insanmerkezci yaklasima gore, insan tiirler hiyerarsisinin en
istiinde yer almakta ve dogadaki her sey insana gore konumlandirilmaktadir. Doga, insan i¢in
kullanilacak, doniistiiriilecek ve yararlanilacak bir kaynak deposuna indirgenmektedir. Cevrenin
korunmasi da yalnizca aragsal degerleri bakimindan korunmasi gereken varliklart kapsamaktadir (AK,
2013). Bu gergevede, ekolojik sorunlar, insan i¢in yarattigi olumsuzluklar, tehditler ve tehlikeler
6l¢iisiinde bir politika sorunu olarak goriilmektedir.

Cevre sorunlarinin giderek artmasi ve insanmerkezci yaklasimin insan-canli-doga iligkilerini
aciklamakta yetersiz kalmasi {izerine “yeni insanmerkezci yaklagimlar” ortaya ¢ikmustir:

e Aydinlanmis insanmerkezcilik: Unlii mikrobiyolog Rener Dubos’a gore insan, yasanin kisa
bir doneminde doganin sadece bir tapicist ve onun eylemlerinin edilgin bir seyircisidir. Oysa
insan, dogaya bigim verirken insan olur. Bu yaklasim insanin dogayi ¢ikar gézetmeden ve salt
kendisi i¢in sevmeden onu etkin bigimde kontrol edemeyecegini savunmakta ve insanin dogaya
yaratici olarak miidahale etmesini 6nermektedir (Ertan, 2004).

e Zayif Insanmerkezcilik: Insanmerkezci yaklasimi, “giiclii insanmerkezci” ve “zayif
insanmerkezci” olmak tizere iki tiire ayiran Bryan G. Norton, bu ayrimi, “insan ¢ikari”nin iki
anlam1 arasinda yaptig1 ayrima dayandirmaktadir. Bu cercevede, “hissedilen yegleme”; bir
kisinin gegici olarak doyurabilecegi bir ihtiyact ya da arzusunu ifade ederken, “diisiinceli
yegleme”, kisinin ihtiyacin1 ya da arzusunu, ussal olarak benimsedigi diinya goriisii ile tutarl
olup olmadigina da dikkat ederek tartmasi sonucunda ifade ettigi yeglemedir. Norton, hissedilen
yeglemeleri sorgulamadan kabul eden gii¢lii insanmerkezci yaklagim i¢inde, dogaya zarar veren
davraniglart elestirme olanagi bulunmadigini savunmaktadir. Buna karsim, hissedilen
yeglemelerin bir diinya goriisiiyle tutarliliginin tartildig1 zayif insanmerkezci yaklasim, dogaya
zarar veren davraniglarim ve bunlarin dayandigi deger sistemlerinin elestirilmesine olanak
taniyabilmektedir. Bu nedenle zayif insanmerkezci yaklagimin doganin korunabilmesi ve
dogaya zarar veren davraniglara izin veren deger sistemlerinin elestirilebilmesi igin iyi bir temel
sagladigy diisiiniilmektedir (ilhan, 2013).

e Modern Insanmerkezcilik: W. H. Murdy’ye gore, evrim siirecinde insan cevreyi
degistirebilme yetenegi bakimindan diger tiirlere gore daha ¢ok gelismis olup, diinya
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egemenligini elde etmis tek tip ve evrim siireci icinde ortaya ¢ikmis en son egemen tiptir. insan

bu egemenligi yeryiiziiniin yapisin1 koklii bir sekilde yeniden diizenleyerek ele gegirmistir

(Sakaci, 2011). Murdy, insanlarin sergiledigi biiyiik yok etme potansiyeline vurgu yapmakta ve

ekolojik destek sistemine bagimli olma olgusunun insanlart bu kirilgan gezegeni tahrip etmeme

konusunda dikkatli olmaya yoneltmesi gerektigine dikkat cekmektedir. Murdy’e gore, insanlar
insan olmayanlar ve dogal diinyanin geri kalanina, bu varliklarin insanlara yarar saglamasinin

bir geregi olarak deger vermelidir (Sakaci, 2011).

e Teknomerkezcilik: Doganin ve ¢evrenin acimasizca somiiriilmesinin de ideolojisi olarak Bati
toplumlarinda ortaya ¢ikmis ve daha sonra biitiin diinyaya yayilmis bu goriis, “cevreye resmi
tavir alis” anlamina gelmektedir. Bu yaklagimin baslica temsilcisi olan David Pepper’a gore; bu
goriisiin temel bileseni, klasik bilim ile onun besledigi bakis a¢ilar1 ve inaniglardir (Ertan, 2004).
Dogayi insanin sinirsiz kullanimina agik bir kaynak deposu olarak géren bu yaklagimda bilim
ve ona dayanan teknoloji insanin doga iizerindeki egemenliginin kurulmasinda kullanilan
baslica araglardir (Cligen, 2011).

Insanmerkezci yaklasim agisindan “iklim degisikligi” yalnizca insanin refahini etkiledigi dlgiide
bir sorun olusturmaktadir. Dogal kaynaklar1 sadece “insan” yararina sinirsizca kullanmay1 amaglayan
bu goriis meseleye yalnizca “siyasi” agidan bakarak “¢oziim” iiretecektir. Her ne kadar aydinlanmig
insanmerkezcilik, modern insanmerkezcilik ve zayif insanmerkezcilikte insanin dogaya karsi tavri biraz
daha yumusatilmis olsa da Ozlinde “insamin Oncelikli ve en degerli varlik” oldugu gercegi
degismemektedir.

Mevcut uluslararasi iklim rejimini degerlendirmek i¢in 6ncelikle konunun ilk kez diizenlendigi
(BMIDCS nin kabul edildigi) 1992 Rio Konferansim ele almak gerekmektedir. Bu konferansin sonunda
kabul edilen Rio Bildirisi’nin 1. maddesine gore; “insanlar, siirekli ve dengeli kalkinmanin
merkezindedirler. Doga ile uyum icerisinde, saglikli ve verimli bir bicimde yasama haklar1 vardir.”
Ancak stirekli ve dengeli kalkinmayla saglikli ve verimli yasama hakkinin birlikte ele alinmasi ¢evre
hakki agisindan belirsiz bir durum yaratmaktadir. Siirekli kalkinma, dengeli bile olsa, ¢evreyi siirekli
tehdit edecektir. Insanlarin, belli haklar1 ve yiikiimliiliikleri olan nesneler olarak goriilmedigi bir
yaklagimla kaleme alinan Rio Bildirgesi, insan varligina, dogayla uyumlu saglikli yasam hakkini
tanimaktaysa da, bu hakka tiretim yonelimli mantigin bakis agisina gore yer vermektedir. Bu gergevede,
Rio Konferansi’nin insanmerkezci bir ¢evre anlayisini benimsedigini sdylemek yanlis olmayacaktir
(Sezer. Tarih belirtilmemis).

BMIDCS gibi Kyoto Protokolii de salt insan bakimindan degerlendirmeye oncelik veren
diizenlemeler icermektedir. S6z konusu hukuki belgeler canli ve cansiz varliklar arasinda ve/veya
canlilarin kendi aralarinda adalet ve hakkaniyete dayali bir etik anlayigina sahip olmadig1 gibi, sinifsal
acidan farkliliklar1 da dikkate almamaktadir (Algan, 2008).

Her iki belgenin de “siirdiiriilebilir kalkinma”y1 hedeflemesi s6z konusu diizenlemelerin
“insanmerkezci” niteliginin bir diger gostergesidir. Zira “siirdiiriilebilir kalkinma” kapsaminda dogal
kaynaklarin korunmasi yalnizca gelecek kusaklarin refahlarinin korunmasi adina istenmektedir.
“Gelecek kusaklar” ile kast edilen ise, yalnizca insan neslidir. Bu ger¢evede, “siirdiiriilebilir kalkinma”,
“insanmerkezciligin yeni bir goriintiisii olarak” da nitelendirilmektedir (Ergiin ve Cobanoglu, 2012).

Iklim degisikligine yol acan sera gazi emisyonlarmin azaltilmasi ve iklim degisikliginin
etkilerine uyum saglanmasi alanlarinda gelismekte olan {iilkelere sanayilesmis iilkelerce iklim dostu
teknolojilerin transferinin saglanmasi ve s6z konusu teknolojilerin bu iilkelerce de gelistirilmesinin hem
BMIDCS (Madde 4) ve hem de Kyoto Protokolii’niin (Madde 10) onceliklerinden biri olmasi,
teknomerkezci anlayisin gostergelerinden biri olarak da yorumlanabilir. Ayni yaklagim Paris Anlagsmasi
bakimindan da gegerlidir (Madde 10).

BMIDCS ve Kyoto Protokolii ile ayni anlayisla diizenlenen Paris Anlagmasi da yukaridaki
degerlendirmelere biiyiik 6lgiide uymakta olup, diger etik yaklasimlara yakin taraflari ilgili kisimlarda
aciklanacaktir.

4.2.2 Canlimerkezci yaklagim ve iklim degisikligi
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Insanmerkezci yaklasima tepki olarak diger canli varliklarin da degerinin ve dolayisiyla
hakkinin oldugunu savunan canlimerkezci yaklasim, insanmerkezci yaklagimin “sadece insan” tezine
siddetle kars1 ¢ikmaktadir. Bu yaklagim, bitki ve hayvanlarin hatta tiim canlilarin 6nemli ve hak sahibi
oldugunu ve insan ihtiyag ve taleplerinin karsilanmasinin 6tesinde i¢kin deger tagidigini savunmaktadir
(Kayaer, 2013). Bu kapsamda 6ne ¢ikan canlimerkezci yaklagimlar sunlardir:

e Yeryiizii Etigi: insanlarm yeryiiziiniin hakimi yerine yeryiiziiniin birer iiyesi olarak goriilmesi
gerektigini savunan Aldo Leopold canli varliklarin ahlaksal haklarinin var oldugunu ileri
stirmektedir. Leopold’un “Yeryiizii Etigi (Land Ethic)”, ¢evre merkezci etik anlayisinin da
temelini olusturmaktadir. Bu durumda insan, dogal yasamda ayr ve iistlin bir yaratik olmayip,
cevresel varliklar insanlara sagladigi faydalar nedeniyle degil, kendi 6z varliklar1 igin
korunmalidir (Kayaer, 2013). Leopold’den sonra Henry David Thoreau, John Muir, Edward
Abbey ve Terry Tempest Williams“m katkilariyla “Dogal yasam alanlarmin ve biyolojik
cesitliligin korunmasi, biyotik toplulugun i¢sel olarak degerli bireylerinin yasam haklarina saygi
duyulmasi, topragin ve topragin barindirdigi canlilarin sagligi i¢in insan yasaminda
fedakarliklar yapilmasi gerektigi ortaya ¢ikmustir” (Akkoyunlu Ertan, 2015). “Yeryiizii etigi”
yaklagimi kapsaminda iklim degisikligi olgusu degerlendirildiginde; bu yaklasimin dogay1
kisisel ¢ikarlar icin yok etmenin ve sinirsiz biiylimenin oniinii acan iilkeler icin uyari olarak
kaleme alindigin1 ve ¢evre sorunlarinin kiiresel bir tehdide doniistiigii giiniimiizde bu yaklagimin
diinya iizerindeki tiim tiirlerin uyumlu ve huzurlu bir yasami paylasarak gelecege tasinmasini
amacladigini sdylemek yanlis olmayacaktir.

e Gaia Yaklasgimi: James Lovelock ve Lynn Margulis tarafindan gelistirilen yaklasima gore
diinyanin varliginin devami canli organizmalarin igbirligi yapmasina bagl olup, diinyay1 yasam
bulunmayan Mars Gezegeni’nden ayiran canlilarin biyosferi degistirmesidir. Bu yaklagim, diger
canli formlarimin da insanlarla ayni ve esit haklara sahip olduklar1 tezini ortaya koymaktadir.
Buna gore canli tiirlerinin ekonomik olmayan degerinin 6tesinde varliginin degeri kendinden
menkul sayilmalidir. Cevreye ve gevre politikalarina bu bakis hakim olmali, biyolojik ¢esitliligi
insan ¢ikar1 gozetilmeksizin korumaya ve gelistirmeye calisilmali, hem egitsel, hem hukuksal
hem de uygulamaya yo6nelik alanlarda ¢aba ve ¢alismalar siirdiiriilmelidir (Kayaer, 2013).
Gaia yaklagimiin onciisii James Lovelock iklim degisikligini Toprak Ana’nin sinirlart iginde
yasayan uygarhigin sistemsel bir basarisizhigi olarak goérmektedir. “Yeryiiziine Onem
vermedigimiz takdirde, o da siiphesiz bizleri artik hos gérmeyecek sekilde kendi onlemini
alacaktir. Inanci olan insanlarin Yeryiiziine tekrar bakip, buranmn kutsal bir yer oldugunu ve
Tanri’min bir parcasi oldugunu hatirlayip buraya nasil saygisizlik edildigini gdrmeleri
gerekmektedir” (Hulme, 2016). Diger taraftan, Gaia yaklasimina gore, “insan kaynakli sera gazi
emisyonlariin artisinda dahi, gezegenin iklimi sabitleyebilecek kendi kendini diizenleyen
mekanizmalar1” bulunmaktadir (Jamieson, 1992). S6z konusu yaklasim ¢er¢evesinde mevcut
iklim rejimine bakildiginda ise, iklim degisikligine iliskin diizenlemelerin liberal siyaset
kuramini esas aldigini, kiiresel iklimin bir “kaynak” olarak goriildiigiinii ve temel etik sorunun
“bu kaynagin kullanilmasi ve paylasilmasina iliskin haklar ve séz konusu kullanimdan
kaynaklanan fayda ve yiiklerin dagitimi” oldugunu belirtmekte fayda bulunmaktadir (Barry et
al., 2013).

BMIDCS nin 1. maddesinde “iklim degisikliginin zararl etkileri”, “iklim degisikligi
sonucunda fiziksel cevrede veya biyotada ortaya ¢ikan ve dogal haldeki veya yodnetim altindaki
ekosistemlerin bilesimi, kendilerini onarma yetenegi ve verimliligi veya sosyo-ekonomik sistemlerin
calismast veya insan saghg ve refah: iizerinde dnemli zararl etkileri olan degisiklikler” olarak
tamimlanmaktadir. 2. maddede yer verilen Sézlesmenin amact ise “Sézlesme nin ilgili hiikiimlerine gore,
atmosferdeki sera gazi birikimlerini, iklim sistemi tizerindeki tehlikeli insan kaynakl etkiyi onleyecek
bir diizeyde durdurmayir basarmaktir. Boyle bir diizeye, ekosistemin iklim degisikligine dogal bir sekilde
uyum saglamasina, gida iiretiminin zarar gormeyecegi ve ekonomik kalkinmanmin stirdiiriilebilir sekilde
devamina izin verecek bir zaman dahilinde ulasiimalidir”. Bu kapsamda, her iki maddede de
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“ekosistemler”’e atif yapilmakla birlikte, asil vurgu “insan sagligi ve refahim korumak™tir. Kyoto
Protokolii’ne bakildiginda ise bu yaklasimdan bir adim daha geriye gidilerek dogal kaynaklara ve/veya
ekosistemlere herhangi bir hiikiimde yer verilmedigi goriilmektedir.

Diger taraftan, Paris Anlasmasi’nda canlimerkezci etige daha yakin bir yaklagimin
sergilendigini belirtmek gerekmektedir. Anlasma’nin “dibace” boliimiinde “Okyanuslar dahil olmak
tizere tiim ekosistemlerin biitiinliigiinii saglamanin ve bazi kiiltiirler tarafindan Toprak Ana olarak kabul
edilen biyolojik ¢esitliligi korumamn onemine dikkat ¢ekerek ve iklim degisikligiyle miicadele icin
eyleme gecerken “iklim adaleti” kavramumin bazilart i¢in onemine dikkat cekerek” ibaresi yer
almaktadir. Ilk kez “iklim adaleti” ve “toprak ana” gibi kavramlarmn anlasma metnine girmesi biiyiik
6nem tasimaktadir (Anonim, 2017g).

4.2.3 Cevremerkezci yaklasim ve iklim degisikligi

Cevremerkezci yaklasim biitiin yasam bi¢imlerinin (bitkiler, hayvanlar ve diger ekosistem
iiyelerinin) esit haklarinin oldugunu savunmaktadir. Bu kapsamda insanin herhangi bir 6nceligi ya da
fark1 bulunmamaktadir. Cevremerkezciligin bu temel perspektifi dogayi potansiyel kaynak olarak géren
anlayisa ideolojik bir kars1 ¢ikis niteligindedir (Akkoyunlu Ertan, 1998). Bu goriise gore, insan kendisini
dogadan ayr1 ve dnemli bir varlik olarak gormekten vazge¢meli ve dogadaki tiim varliklara empati ve
0zen ile yaklagmalidir.

Teknoloji konusunda sorgulayici bir bakis acisina sahip olan ¢evremerkezcilikte doga tizerinde
sOmiirii ve yikima neden olan teknolojiler ¢cevre sorunlarinin nedenleri olarak goriilmektedir. Buna
karsilik, insan etkinliklerinin dogaya uyumlu olmasimi saglayan teknolojilerin kullanilmasi
desteklenmektedir. Ekolojik sorunlar insanla ilgili bir ¢ergeveye sikistirilmamakta, “ickin degeri” olan
dogadaki varliklarin iyi olus kosullarinin bozulmasi olarak™ ele alinmaktadir. Bu cergevede baslica
cevremerkezci yaklasimlar asagida 6zetlenmektedir:

e Derin Ekoloji: Isvecli bilim adami Arne Naess “derin ekoloji- s1§ ekoloji” ayrimni ilk olarak
1972 yilinda Biikres’teki “Ugiincii Diinyanin Gelecegi Konferansinda” dile getirmis ve 1973
yilinda yayimlanan bir makalesinde derin ve sig ekolojiler arasindaki farkliliklar1 ortaya
koyarak derin ekolojinin ilkelerini belirlemistir. Naess, bu makalede, ekolojik diisiincede iki
sinirli ¢evreci hareketin oldugunu, bunlardan birinin daha ¢ok biirokratlar tarafindan ortaya
konulan ve niifus ve kaynak sorunlariyla ilgilenen klasik ¢evrecilik oldugunu, digerinin ise
dogaya bagl, kiiltiirlimiizde derin ve temel degisimi 6neren ve o donemde pek fazla bilinmeyen
derin ekoloji hareketi oldugunu savunmustur. Bu yaklasimda insanlar dogaya karsi veya iistiin
degil doganin bir pargasi olarak goriilmekte, kaderi de doga iizerinde egemenlik kurma ve
denetleme olarak degil insanin bilingli olmasi ve diisiinme yetenegi tasimasiyla
belirlenmektedir. Naess disinda Gary Snyder, Bill Devall ve George Session derin ekolojiye en
¢ok katki yapan isimler olarak anilmaktadir. Derin ekolojinin ortaya ¢ikmasinda Aldo
Leopold’un, Rachel Carson’un ve diger ekolojistlerin ekoloji alaninda yaptig1 ¢alismalarin
katkis1 bulunmaktadir (Yayli ve Celik, 2011). Bununla birlikte, bu yaklagim insanmerkezcilige
siddetle kars1 ¢ikmasina ragmen, doganin korunmasi i¢in yapilmasi gerekenleri yine insanlara
yiiklemektedir. Insan1 merkeze alan tutumun dogay1 ikincillestirdigi sorununun ancak doga bir
hukuk 6znesi olarak kabul edildiginde asilacagini savunsa da 6zne olmanin sinirlar1 insan
tarafindan belirlenecegi i¢in kendisiyle ¢eliskiye diismektedir (Maltas, 2015). Derin ekoloji
yaklagimi agisindan degerlendirildiginde iklim degisikligi milyarlarca canlinin refahini olumsuz
etkiledigi igin “kotii”diir. insanlar1 koruyacak bir yéntem bulunsa dahi diger canhlar iklim
degisikligi nedeniyle magdur olmaya devam edecekleri igin bu durum degismeyecektir
(Anonim, 2017h). Diger taraftan, derin ekoloji, daha once de belirtildigi tizere, “tutarsiz” ve
“idealist” oldugu yoniinde elestirilmis olup, bu yaklasimin iklim degisikligine iligkin etik
tartigmalara herhangi bir katkida bulunmadig: da ileri siiriilmektedir (Tiili, 2015).

e Doga Haklar: Roderick F. Nash’in “Doga Haklar1” isimli kitabi, ¢evremerkezci yaklasimin
ortaya kondugu ve gelistirildigi yayinlardan biridir. Nash, bu ¢alismasinda, amacinin, ahlakin
dogaya karsi insan iliskilerini de igermesi gerektigi diisiincesinin tarihi ve Onemini ortaya
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koymak oldugunu belirtmektedir. Nash, insan disindaki ¢evreyi de kapsayan doganin

biitiinliigiine haklar taniyan yaklagimi savunmaktadir. Doganin parcasi olan bireye degil,

doganin biitiiniine haklar taniyan yaklagimiyla Nash etik yayilmaci gelenegin temsilcisidir

(Ertan, 2004).

e Doga haklar diisiincesine dnemli katkilarda bulunmus ve Amerikan mahkemelerinde agaclarin
haklarin1 savunan raporuyla doga haklar1 miicadelesinde 6nemli bir bagvuru kaynagi olmus
cevremerkezci hukuk¢u Christopher D. Stone’a gore, ¢ocuklara, kadinlara, kara derililere,
kizilderililere, mahpuslara, akil hastalarina ve hatta canilere sirasiyla belirli haklar
taninmasindan sonra, siranin agaclara ve belki genel olarak dogaya gelmesi, insanlik tarihinin
gelisim ¢izgisinin mantiksal bir sonucudur. Bu ¢alismasi ile Stone, dogal varliklarin haklari
diisiincesini agik¢a savunan ve bu diislincesini mahkeme dosyalarina tasiyan ilk diigiiniir
olmustur (Ertan, 2004: 101). 1972 yilinda yayinladig1 "Should Trees Have Standing? Towards
Legal Rights for Natural Objects?” adli makalesinde, hukukun zaman igindeki gelisimini ele
almakta ve ormanlara, okyanuslara, nehirlere, tiim diger dogal varliklara ve bir biitiin olarak
dogaya yasal haklarinin verilmesini savunmaktadir (Anonim, 20071). Stone, 1972 yilinda
yazdig1 makaleyi 35 yil sonra giincelleyerek iklim degisikligi ve okyanuslarin korunmasini da
incelemis ve bu calismasi ile agaglarin, okyanuslarin, hayvanlarin ve bir biitiin olarak ¢evrenin
neden haklarla donatilmasi ve dogadaki bu sessiz unsurlarin gelecek kusaklar i¢in korunmasi
gerektigini ortaya koymustur (Anonim, 2017i).

Cevremerkezci etik anlayisa gore “tiim canli varliklar, bunlarin yagam ortamlari, dogal ve yapay
nitelikteki tiim cansiz degerler”in korunmasi gerekirken, uluslararasi iklim rejiminde (6zellikle
BMIDCS ve Kyoto Protokolii’'nde) “insan”in korunmasimin hedeflendigi gériilmektedir. Bununla
birlikte, Paris Anlasmasi’nda, seleflerinin aksine, “cevresel biitlinliik’e de atifta bulunulmaktadir
(Madde 4.13 ve Madde 6.1). Ayrica, yine diger iki diizenlemeye kiyasla, “uyum (adaptasyon)”a daha
fazla 6nem verilmektedir. Bu ger¢evede, 7. maddede “...ekosistemleri” goz oniinde bulunduran” ve
“ekonomik cesitlendirme ve dogal kaynaklarin siirdiiriilebilir yonetimi dahil olmak tizere c¢esitli
yontemlerle sosyo-ekonomik ve ekolojik sistemlerin direncinin artirilmasina yonelik” politikalarin
izlenmesi Ongoriilmektedir. “Kayip ve zararlar” ile ilgili 8. maddede de “topluluklarin, gegim
kaynaklarinin ve ekosistemlerin direngliligi” alaninda isbirligi yapilmasi dngoriilmektedir (Anonim,
2017j).

Cevremerkezci etigin ¢evreyi tiim Ogeleriyle dikkate aldigi géz oniinde bulunduruldugunda,
Paris Anlagmasi’nda iklim degisikliginden farkli diizeylerde etkilenen kesimlere yer verildigi ve gorece
daha “kirilgan ve etkiye agik (vulnerable)” paydaslar arasinda ayrim yapildigi goriilmektedir. Bu
kapsamda, yine 7. maddesinde, 6zellikle uyum konusunda yiiriitiilecek faaliyetlerin “iilkeye ozel,
toplumsal cinsiyete duyarli, katilimer ve tamamen seffaf bir yaklagim takip etmesi, mevcut en iyi bilim
ve uygun durumlarda geleneksel bilgiye, yerli halkin bilgisine ve yerel bilgi sistemlerine dayanmasi
gerektigi” kabul edilmektedir. Bununla birlikte, Paris Anlasmasi’nin kabul edildigi 21. Taraflar
Konferansinda “mavi bolge” olarak adlandirilan alanda yer alan diplomatlar, devlet baskanlar1 ve tinlii
¢evrecilerin miizakereleri yonlendirmesine karsin “yesil bolge” olarak nitelendirilen kisimda bulunan
yerli halklarm ve sivil toplum kuruluslarmin simirli s6z hakkina sahip oldugu ve siiregten dislandigi da
ileri stiriilmektedir (Anonim, 2017Kk).

4.2.4 Yeni Etik Yaklasim ve Iklim Degisikligi

Yukarida bahsedilen etik yaklasimlarin yani sira, yeni etik yaklagimi kapsaminda farkli goriisler
sunulmaktadir:

o Toplumsal/Sosyal Ekoloji: Murray Bookchin “gevre”yi “I. Doga” ve “II. Doga” olmak tizere
ikiye ayirmaktadir. Bookchin’e gore, “yapay c¢evre”yi ifade eden II. Doga’da esitsizlikler ve
hiyerarsi hakimdir. Cevre sorunlarinin asil sebebini olusturan bu hiyerarsinin ortadan
kaldirilmasi, bunun yerine dzerk, kiiciik, yerel ve dogaya saygili topluluklardan olusan anarsist
bir toplumun kurulmasi gerekmektedir. Bu kapsamda kapitalizm ile miicadele etmeden daha
Ozgiir, daha demokratik ve ekolojik bir toplum kurma sansimiz yoktur (Anonim, 20171). Mevcut
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liberal kapitalist bakis acisindan degerlendirildiginde ¢evre degerleri birer iktisadi kaynak
olmaktan 6te bir anlam tasimamaktadir. Bookchin’e gore diinya kitlik sonrasi ¢agina girmistir.
Teknolojide herkesi rahat gecindirecek potansiyel olup, teknolojik gelismenin ortaya cikardigi
kirlilik teknolojinin akillica kullanilmamasindan kaynaklanmaktadir (Tont, 1997). Toplumsal
ekoloji acisindan degerlendirildiginde, kiiresel hale gelmis ¢cevre sorunlar1 yumag acilen ¢oziim
beklemekte olup, bu sorunlarin ¢6ziimii mevcut sistemle ger¢eklesemez. Zira mevcut sistem
bizzat sorunlarin kaynagidir. “Disinizi fircalarken musluklar: kisin, daha az su tiiketen “eko-
camagwr ve bulasik makineleri vb.” tercih edin, tasarruflu ampuller kullamin, toplu tasima
araglarina binin” gibi sOylemler mevcut sistemin kendini daha fazla yasatmasi i¢in toplumun
ilgisini baska yone ¢ekmeye yoneliktir. Biyosferik krizin ise tek bir ¢éziimii vardir; o da
toplumun ve ekosistemin bagrina yayilmis, doganin ve insanin yagam alanini her gecen giin
daraltan kanserli sistemi biinyeden sokiip atmaktir (Celik ve Giilersoy, 2016).

BM’nin iklim degisikligiyle miicadele yontemlerinin de kapitalist sistemi giiclendirdigi
yoniinde tartismalar siirmektedir. BMIDCS ve Kyoto Protokolii’niin hiikiimleri geregi sera gazi
emisyonlarinin azaltilmasi amactyla uygulanan Emisyon Ticareti, Temiz Kalkinma
Mekanizmasi ve Ortak Yiirlitme gibi mekanizmalarin iklim degisikligiyle miicadeleye beklenen
olumlu katkiy1 yapmadigi ve iilkeler arasinda adaletsiz isbirliklerine yol agtigi ileri
stiriilmektedir. Naomi Klein, “This Changes Everything: Capitalism vs the Climate” adli
kitabinda kapitalizm hakkinda konusulmaksizin iklim degisikliginin ele alinamayacagini
savunmaktadir (Hemaadri, 2017). BM nezdindeki uluslararasi iklim degisikligi
miizakerelerinde “iklim kapitalizmi” soylemi de bu degerlendirmeler sonucunda
yayginlasmustir (Talu, 2015). Oyle ki, Venezuela Cumhurbaskan1 Hugo Chavez Kopenhag’da
gerceklestirilen 15. Taraflar Konferansi’nda “Iklim kapitalist bir banka olsaydh, zengin iilkeler
onu ¢oktan kurtarmiglardi” demistir. Bu ¢er¢evede, iklim rejiminin toplumsal ekolojinin
ilkeleriyle bagdasmadigini sdylemek yanlis olmayacaktir.

Eko-feminizm: “Feminist ekoloji” kavramu ilk kez 1974’te Frangois d’Eaubonne tarafindan
kullanilmistir. Rosemary Ruether’in onderlik ettigi bu yaklasima goére, kadin ve doga
yiizyillarca ayni kaderi paylasarak hor goriilmiis ve asagilanmigtir. Bugiinkii ¢evre sorunlarinin
cogu, dzellikle kadinlarin sezgi, bakis ve sentez yapma kabiliyetlerinin toplumlar tarafindan goz
oniinde bulundurulmamasindan kaynaklanmaktadir. Erkek-egemen bir toplumda var olan baski
hem c¢evreye hem de kadma yonelik oldugundan, cevrenin ve kadinin erkegin baski ve
egemenliginden kurtulmas: gerekmektedir (Tont, 1997). Eko-feminizm-iklim degisikligi
iligkisinde oncelikle kadinlarin aglik sinirinin altinda yasayan insanlarin tahmini olarak %70’ini
olusturmalar1 sebebiyle iklim degisikligi ve ¢evresel bozulmanin karsisindaki en savunmasiz
grup durumunda oldugunu belirtmek gerekmektedir. Ayrica yasam alanlarinin tahrip olmasi,
tarim arazilerinin yok olmasi (ya da iklim degisikligi ile artik {iretim yapilamayacak hale
gelmesi) ve tiim bunlarin genel sonucu olarak yogun goglerin baslamasi gibi dngoriilebilecek
genel sorunlardan ilk etkilenecek olan toplumsal 6zne yine kadinlardir (Anonim, 2017m).
Bununla birlikte, birincil dogal kaynak yoneticileri olarak o6zellikle cevresel adaptasyonu
yonetme konusunda iyi donanimli olan kadinlarin bu nitelikleri ya toplumda saygi gérmemekte
ya da karar alma siireglerinde dikkate alinmamaktadir (Anonim, 2017n). Her ne kadar Paris
Anlagmasi’nin baz1 béliimlerinde (Dibace 5. Paragraf, Madde 7.5 ve Madde 11.2) “toplumsal
cinsiyete duyarli ve toplumsal cinsiyet esitligini gézeten” bir yaklasim/siire¢ izlenmesi
gerektigine iliskin ibareler yer alsa da, mevcut iklim degisikligi rejiminde de 6zellikle “kadinlar
ve toplumsal cinsiyet esitligi”ni hedefleyen bir diizenleme bulunmadigini sdylemek
miimkiindiir.

Ekososyalizm: Biinyesinde pek ¢ok farkli akimi bardiran bu hareketin temellerini Marksist
ilkeler olusturmaktadir. Bu yaklagima gore, ¢evre bunaliminin sebebi, kapitalist iiretim bigimi
ve onun uzantisi olan yapilardir. Dolayisiyla sorunun ¢6ziimii, kapitalizm yerine igbirligine
dayal1, insan gereksinimlerini gidermek {izere ekolojik olarak dogru teknolojilerin kullanildigi
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bir toplumsal diizenin kurulmasidir. Bu yaklagim, esasen, insanmerkezci bir yaklagimla insan

disindaki varliklara sadece aragsal bir deger atfetmektedir; insan, hem doganin bir parcasidir

hem de dogadan ayridir: O, bilingli olmasi dolayisiyla doganin ayricalikli bir parcasidir.

Hiimanist anlayisa sahip bu yaklasima gore hayvanlardan farkli olan insanin yaptigi her sey

dogaldir: Kibiri, aggozIiligi, saldirganligy, asir1 rekabeteiligi ve merhametsizliklerinden dolay1

suclu olmayan insan, kirletici de degildir. Doganin bilesenleri ve isleyisi hakkinda bilgi sahibi
olunmasi dogaya egemen olma miicadelesinde insani basarili kilmasi bakimindan
onemsenmektedir. Boylece ekolojik korumacilik, insanmerkezci ve faydaci bir bakis agisindan
hareketle savunulmaktadir (ilhan, 2013). Ekososyalizm’in uluslararasi alandaki sozciilerinden
ve ekososyalist manifesto yazarlarindan Michael Lowy, “Ekososyalizm” isimli kitabinda
ekososyalist etigin baslica unsurlarini irdelemistir. Bu gergevede, iklim kriziyle miicadelede
bireysel davranislarin etigi degil, toplumsal bir etik {izerinde durulmasi gerektigi ve bireyin doga
ile kurdugu iliskide farkindalik ve donisiim o6nemli olmakla birlikte temel iddianin
kapitalist/ticari ekonomik ve toplumsal yapilarin degistirilmesi oldugu ifade edilmektedir.

Ayrica, iklim kriziyle miicadelenin esitlik¢i bir etik tizerinden sekillendirilmesi ve Kuzey ile

Gliney iilkeleri arasindaki esitsizligin, Kuzey’in Giiney’e olan iklim borcunun ve hali hazirda

var olan toplumsal/siifsal esitsizliklerin dikkate alinmasi gerektigi belirtilmektedir. Iklim

degisikligi en ¢ok iklim degisikliginden en az sorumlu olan yoksullar1 ve yoksul iilkeleri
etkiledigi i¢in zenginligin gezegen diizeyinde yeniden dagilimi ve kaynaklarin ortak
geligtirilmesi O6nem tasimaktadir. Ekososyalizm “koétiiniin kokiine inmeyi” hedeflemesi
dolayistyla iklim krizinden ¢ikis1 paradigma degisikliginde, yeni bir medeniyet modelinde ve
devrimci doniisiimde gormektedir. Iklim krizi hem gelecek nesiller hem de diger canl nesilleri
icin risk tasimaktadir. Bu anlamda ekososyalizm mevcut iiretim ve tiiketim tarzi ve insanin doga
ile kurdugu iliski doniismeksizin ekolojik krize radikal bir ¢oziimiin de gergeklesemeyecegini

savunmaktadir (Anonim, 20170).

5. iklim Etigi

5.1 Iklim etiginin tanimi ve kapsami

Yeni bir uygulamali etik dali1 olarak ortaya ¢ikan iklim etigi, iklim degisikligini temelde etik bir
sorun olarak gormektedir. iklim etigi, iklim degisikligi ile ilgili sorunlara eklenen bir konu olmaktan
ziyade iklim degisikligiyle ilgili sorunlara karsi gelistirilen makul tiim politikalarin 6nemli bir
pargasidir. Kendine 6zgili bir goriinlime sahip olan iklim etigi, gelisim acisindan heniiz baslangic
asamasindadir (Demirci, 2013).

Iklim etigi ile ugrasan akademisyenler, iklim degisikliginin ¢dziilmesi zor birgok etik sorun
ortaya c¢ikardigma isaret etmektedir. Bu acidan Stephen Gardiner, iklim degisikligini mevcut ahlak
teorilerini ve ilkelerini sarsan “miikemmel bir ahlaki firtina” olarak nitelemektedir (Demirci, 2013).

Iklim degisikliginin azaltilmas1 (mitigasyon), iklim degisikliginin etkilerine uyum (adaptasyon),
iklim miihendisligi, gelecek nesiller, iklim yiikiimliiliiklerinin tahsisi, iklim adaleti, din ve iklim gibi
konular iklim etiginin belli basl ilgi alanlarini olugturmaktadir.

5.2 iklim etigine iliskin bashca ¢ahsmalar

Iklim etigi ile ilgili en 6nemli ¢alismalardan biri 2004 yilinda Buenos Aires’te gergeklestirilen
10. BMIDCS Taraflar Konferansi’nda gesitli iiniversiteler ve sivil toplum kuruluslar1 tarafindan kurulan
“jklim Degisikliginin Etik Yoénleri Isbirligi Program (Collaborative Program on the Ethical
Dimensions of Climate Change)”dir. Bu Programin yayiladig: “iklim Degisikliginin Etik Boyutlarina
lliskin Beyaz Kitap’ta cevaplari tartisilan dokuz temel soru ise sunlardir:

- Iklim degisikliginin sonuglarindan etik olarak kim sorumludur?

- Iklim degisikligine kars1 tedbir almak ve bu tedbirleri uygulamak sorumlulugu kimindir?

- Onlenemeyen hasarlarin karsilanmasindan kimler sorumludur?

- Ozgiin iklim degisikligi politikalarmin amagclarini hangi etik kurallar ydnlendirmelidir?

Atmosfere iliskin hedefler nasil belirlenmelidir?
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- Iklim degisikliginin tolere edilemeyen etkilerini dnleyebilmek igin insanlar, kurumlar ve
hiikiimetler arasinda sera gazi emisyonlarinin azaltilmasinda sorumlulugun paylastirilabilmesi
i¢in hangi etik kurallar izlenmelidir?

- Bilimsel belirsizlik karsisinda iklim degisikligi kararlar1 alma ihtiyacinin etik 6nemi nedir?

- Iklim degisikligine kars1 harekete gegcmemek veya hareckete gecmeyi ertelemek icin gerekce
olarak gosterilen ulusal maliyet etik olarak gecerli midir?

- Karar almada adil bir sekilde temsil edilmeyi saglamak i¢in hangi kurallar izlenmelidir? (Algan,
2008).

Bu alandaki bir diger 6nemli ¢alisma BM Egitim, Bilim ve Kiiltiir Kurumu (UNESCO)
tarafindan 1998 yilinda kurulmus bir danisma organi olan Bilimsel Bilgi Etigi ve Teknoloji Diinya
Komisyonu (World Commission on the Ethics of Scientific Knowledge and Technology-COMEST)
tarafindan 2010 yilinda yaymmlanan “Kiiresel Iklim Degisikliginin Etik Etkileri (The Ethical
Implications of Global Climate Change)” adli rapordur. 2009 yilinda gerceklestirilen UNESCO Genel
Konferansi’nda kabul edilen karar geregince, iklim degisikligiyle ilgili etik prensipler bildirisinin
hazirlanmasi1 konusunda bir ¢aligma baglatilmistir. Bu ¢cergevede, COMEST tarafindan hazirlanan rapor
2010 yilinda gerceklestirilen UNESCO Yiiriitme Konseyi’ne sunulmustur. S6z konusu rapor, “ortak
fakat farklilagtirilmis sorumluluklar” kavramiyla etik prensipler arasinda ne sekilde baglanti kurulacagi
ve buna bagli olarak etik prensiplerin nasil yorumlanacagi konusunda énemli gii¢liiklere isaret etmistir.
Rapor, ayrica, bu konuda UNESCO tarafindan rehber ilkeler benimsenmesi gerektigini de tavsiye
etmistir. Mesele, miiteakip UNESCO Yiiriitme Konseyi ve Genel Konferans toplantilarinda getin
tartigmalara konu olmus, sonug olarak iklim degisikligiyle ilgili etik prensipler gelistirilmesine yonelik
ilave adimlar atilmasmin yolunu acacak ilke karar1 190. UNESCO Yiiriitme Kurulu toplantisinda
aliabilmistir (Ozkaya, 2013).

UNESCO, 22. BMIDCS Taraflar Konferans: dncesinde 20-24 Eyliil 2016 tarihlerinde Rabat-
Fas’ta gerceklestirilen bir toplantida diinya ¢apinda gevre alaninda ¢alisan 24 uzmandan “iklim
Degisikligine iliskin Etik ilkeler Deklarasyonu (Declaration on Ethical Principles in Relation to
Climate Change (2017)”nu hazirlamasini istemistir. Baglayiciligi bulunmayan séz konusu
Deklarasyonda yer alan baslica etik ilkeler; “bugiinkii ve gelecek nesillerin ¢ikarlarinin korunmasi”,
“kirleticilerin yol agtiklar1 zararlari tazmin etmesi”, “yasam ile yerylizii arasindaki karsilikli bagimliligin
taninmas1” ve “bilimsel bilginin paylasilmasi ylikiimliligi”diir. Deklarasyon 7-29 Kasim 2017°de
gergeklestirilen UNESCO 39. Genel Konferansi’nda kabul edilmistir. (UNESCO, 2017).

6. Tartisma ve Sonug

Giiniimiizde iizerinde durulan 6nemli konulardan biri olan “gevre etigi”, insanoglunun ¢evreye
“bir sorumluluk” duygusu i¢erisinde bakmasini giindeme getirmistir. Bu sorumlulugun “insanmerkezci”
bir etik anlayisindan, gelecek kusaklarin da bu diinyadaki diger dogal canlilar ve yapilarla
yasayabilmeleri adina “cevremerkezci” bir etik anlayisina dogru evrildigi goriilmektedir (Degirmen ve
Doénmez, 2016). Cevre etiginin gegirdigi bu doniisiimde, yasanan kiiresel ¢evre sorunlarinin biiyiik bir
etkisi olmustur. Bu kapsamda, ¢cagimizin en 6nemli ¢evresel tehdidi olarak addedilen iklim degisikligi
de gerek bir “olgu” ve gerekse “diizenlendigi hukuki araglar” seviyesinde pek ¢ok ¢evre etigi yaklagimi
tarafindan degerlendirilmistir.

Bu ¢ercevede, insanmerkezci yaklasim agisindan bir “olgu” olarak bakildiginda “iklim
degisikligi”, insanin refahini etkiledigi olgiide bir sorun olarak goriilmekte ve yalnizca “siyasi” agidan
“coziim” iretilmesi hedeflenmektedir. Her ne kadar aydinlanmis insanmerkezcilik, modern
insanmerkezcilik ve zayif insanmerkezcilik ile insanin dogaya karsi tavri biraz daha yumusatilmis olsa
da 6ziinde “insanin Oncelikli ve en degerli varlik” oldugu gercegi degismemektedir. Canlimerkezci
yaklasim kapsaminda iklim degisikligi olgusu degerlendirildiginde; Leopold’iin, yeryiizii etigi
yaklagiminin, dogay1 kisisel ¢ikarlar i¢cin yok etmenin ve sinirsiz biiyiimenin Oniinii agan llkeler i¢in
uyar1 olarak kaleme aldigini ve ¢evre sorunlarmin kiiresel bir tehdide doniistiigi giinlimiizde bu
yaklagimin diinya tizerindeki tiim tiirlerin uyumlu ve huzurlu bir yagami paylasarak gelecege taginmasini
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amagladigin1 sdylemek yanlis olmayacaktir. Gaia yaklagimin onciisii James Lovelock ise iklim
degisikligini Toprak Ana’nin siirlari iginde yasayan uygarligin sistemsel bir basarisizligi olarak
gormekte ancak insan kaynakli sera gazi emisyonlarmin artisinda dahi, gezegenin iklimi
sabitleyebilecek kendi kendini diizenleyen mekanizmalari bulundugunu savunmaktadir. Cevremerkezci
yaklasimin ana kuramlarindan “derin ekoloji” acisindan degerlendirildiginde iklim degisikligi
milyarlarca canlinin refahin1 olumsuz etkiledigi icin “koti” olup, insanlari koruyacak bir yontem
bulunsa dahi diger canlilar iklim degisikligi nedeniyle magdur olmaya devam edecekleri i¢in bu durum
degismeyecektir. Yeni etik yaklagimlar kapsaminda ise “toplumsal/sosyal ekoloji”, kiiresel hale gelmis
cevre sorunlarinin ¢éziimiinliin mevcut sistemle gerceklesemeyecegini savunarak kapitalist sistemin
varligimmi sorgulamaktadir. Benzer bir bigimde, “ekososyalizm” mevcut iiretim ve tiiketim tarzi ve
insanin doga ile kurdugu iligki donlismeksizin ekolojik krize radikal bir ¢Oziimiin de
gerceklesemeyecegini savunmaktadir.

Kiiresel diizeyde uygulanan diizenlemeler ¢evre etigi yaklagimlar1 bakimindan incelendiginde
ise, BMIDCS, Kyoto Protokolii ve Paris Anlasmasi’nin insanmerkezci bir yaklasimla hazirlandig
konusunda genis kapsamli bir mutabakatin oldugu goriilmektedir. Her ne kadar 2015 yilinda kabul
edilen Paris Anlagmas seleflerine kiyasla “daha canlimerkezci ve ¢evremerkezci” gibi goriinse de bu
hususlar1 destekleyecek hiikiimler icermemektedir. Paris Anlagsmasi’nin toplumsal cinsiyet esitligine
yaptig1 vurgu da yeni etik yaklagimlarin ilkelerine uygun oldugunu iddia etmek icin yeterli
goriinmemektedir.

Bu noktada, yeni gelismeye baslayan iklim etigine dikkat cekmek gerekmektedir. iklim
degisikligi sorunsalinin “kendine 6zgii” niteliklerini de kullanarak miinhasir bir alan olarak ortaya ¢ikan
iklim etigi iklim adaleti, iklim yiikiimliiliiklerinin tahsisi ve gelecek nesillere karsi sorumluluk gibi
boyutlart ile iklim degisikligi-etik iliskisinin daha derin bir bicimde incelenmesini saglamaktadir. Her
ne kadar “iklim degisikliginin olumsuz sonuglar1 konusunda bilimsel bir oydasma bulunmadigi ve
bilimsel belirsizligin siirdiigii” ve “iklim etiginin ulusal ekonomilere olan maliyetinin yiiksekligi ve
gelecekte daha az maliyetli teknolojiler bulununcaya kadar 6nlem alinmasinin ertelenebilecegi” gibi
gerekeelerle iklim degisikligiyle miicadelede atilacak adimlara ket vurulmaya galigilsa da, yapilan
bilimsel ¢aligmalar s6z konusu argiimanlari biiyiik 6lgiide ¢lirlitmiistiir.

Bu kapsamda, hakim deger sisteminin insan kaynakli iklim degisikligi gibi kiiresel gevre
sorunlar1 hakkinda diigiincelere yon vermek agisindan uygun ve yeterli olmadigini vurgulamakta fayda
goriilmektedir. Ozellikle iklim degisikliginde kusaklar aras1 adalet gibi ciddi bir sorunun ¢dziimii i¢in
daha yiiksek ahlaki standartlar gerekmektedir.
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MAKALE KABUL KOSULLARI VE YAZIM KURALLARI

Dergide ¢evrebilimleri alaninda yapilmis 6zgiin arastirmalar ve derlemelerden (tarama yazilari)
olusan "Denetimli Makaleler"in yanisira "Arastirma Notlar1", "Konferans Notlar1", "Kitap
Tanitimi"ve yabanci dilde yayimlanmis olan 6zgiin arastirmalarin "Ceviriler"i yayimlanir.
Dergide yayinlanacak eserler Tiirkce ya da Ingilizce olarak yazilabilir.

Dergiye gelen eserin basimi1 dncesinde hakem goriigleri alinir. Gonderilen makalenin dergide
yayinlanabilmesi i¢in Editorler Kurulu tarafindan hem bilimsel igerik, hem de sekil bakimindan
uygun goriilmesi ve hakemler tarafindan kabul edilmesi gerekir. Yayimlanmasi uygun
bulunmayan eser yazarina/yazarlarina geri gonderilir.

Dergide yaymlanacak eserin daha once hicbir yayin organinda yaymlanmamis ya da yayin
hakkinin verilmemis olmasi gerekir. Buna iligkin yazil1 bildirim, makale ile gonderilmelidir.
Eser, Microsoft Word programinda hazirlanarak Dergipark sistemi {izerinden ¢evrimigi olarak
yiiklenmelidir (https://dergipark.org.tr/aucevrebilim).

Makale Microsoft Word programinin yeni versiyonunda, A4 normunda, sayfa kenar bogluklar
ist 3cm, sol 2,5cm, sag 2,5cm, alt 4cm olarak ayarlanarak, 11 punto Times New Roman
karakteri ile, tek satir aralig1 kullanarak ve iki yana yasli olarak hazirlanmali, paragraf arasi
verilmemeli, paragraflarda ilk satir girintisi ise 1.25cm olarak yazilmali, metin igerisinde tablo
ve sekiller dahil koyu karakterlere yer verilmemeli, sekil, ¢izelgeler ve Kaynaklar boliimii dahil
20 sayfay1 gegmemelidir.

Eser baslig1 bas harfleri biiyiik, ortalanarak koyu (bold) ve 14 punto, yazar adlar1 12 punto, Ozet
ve Abstract iki yana yasl 9 punto ile yazilmalidir.

Yazar adi/adlar1 agik olarak yazilmali, linvan kullanilmamali, adres bilgileri 11 punto ve italik
olacak sekilde bir alt satirda yer almalidir. Baglik ile yazar isimleri arasinda 1,5 satir araligi
bulunmalidir. iki ya da daha fazla yazarli makalelerde, yazarlarin soyadlari iizerine rakam
konularak, adres bilgileri alt satirda ve tek satir boslugu birakilarak yer almalidir.

Yapilan c¢aligma bir kurum/kurulus tarafindan desteklenmis ya da doktora/yiiksek lisans
tezinden hazirlanmis ise, basliga yildiz koyularak ilk sayfanin altina dip not olarak verilmelidir.
Ozgiin arastirmalar; Ozet, Abstract, Giris, Materyal ve Y&ntem, Bulgular, Tartisma, Sonug,
Tesekkiir (gerekirse), Kaynaklar seklinde diizenlenmelidir. Derlemeler Giris, uygun bagliklar
altinda Ana Metin ve Sonuclar olmak iizere ii¢ boliimden olusabilir, yayinlanmasinda Ankara
Universitesi Cevrebilimleri Dergisinin Yayin ilkeleri uygulanir. Ozet, 200 kelimeyi asmayacak
sekilde, caligmanin amacini, nasil yapildigini, sonuglar1 ve sonuglar iizerine yazar(lar)in yaptigi
degerlendirmeleri igermeli ve en fazla 7 adet anahtar kelime kullanilmalidir. Giris, ¢aligsmanin
Onemini, amacin1 ve konu ile ilgili daha once yapilmis temel arastirmalari kapsamalidir.
Materyal ve Yontem, calismanin tekrarina olanak verecek sekilde yeterli bilgi ve kaynaklar
icermelidir. Bulgular, sekil ve c¢izelgelerde verilen bilgilerin tam olarak anlasilmasini
saglamalidir. Tartisma boliimiinde sonuglar, 6nemi vurgulanarak daha 6nce yapilan ¢alismalarla
karsilastirilmalidir.  Sonu¢ boliimiinde ise, bulgulardan ulasilan son degerlendirmeler
verilmelidir.

Makaledeki sekil, harita ve fotograflarin bilgisayar kayitlari, uygun ¢ozlniirliikte olmali,
makalede metin igerisine yerlestirilmelidir. Cizelge basliklar ¢izelgenin {istiine, ¢izelge kaynag:
ise altina verilmelidir. Cizelge ve sekil agiklamalarinda sadece ilk kelimenin bag harfi biiyiik,
digerleri kiigiik harflerle yazilmalidir. Cizelge igerisindeki metinlerde de ayni kural gegerlidir.
Tiim tablolar “Cizelge”; tim grafik, harita ve ¢izimler “Sekil” olarak adlandirilmalidir. Sekil
adlan seklin altinda verilmelidir. Tiim sekil ve c¢izelge adlar1 9 punto, Times New roman
karakterinde olmali, numaralandirmalardan sonra nokta verilmelidir.

Metin igerisinde atifta bulunulan kaynaklar, yazarin soyadi ve yayin yili siralamasiyla parantez
igerisinde verilecektir (Akpinar, 2000). Ayn1 yazarin ayni tarihli birka¢ eseri varsa alintilarda
yildan sonra a,b,c... seklinde numaralandirma yapilacaktir (Akpinar, 2002a). Birden fazla esere
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atifda bulunuluyorsa referanslar alfabetik sira ile verilmelidir (Avcioglu, 2002; Oguz, 2004;

Uslu ve Kiper, 2005).

Sozlii goriismeler ve yayinlanmamus eserlere (Yiiksek Lisans ve Doktora Tezleri harig) ait

bildirimler, kaynak olarak kullanilmamalidir.

Kaynaklar listesi ilk yazarin soyadina gore alfabetik olarak diizenlenmeli ve Times New Roman

karakterinde 9 punto olarak yazilmalidir. iki veya daha fazla yazarli eserlerin bildiriminde son

yazardan once “ve” baglaci kullanilmadir.

Dergi:

Somuncu, M.2004.Dagcilik ve Dag Turizmindeki ikilem: Ekonomik Yarar ve Ekolojik

Bedel. Cografi Bilimler Dergisi, 2 (1):1-22.

Kitap:

Keles, R. 1996. Kentlesme Politikasi. imge Kitabevi Yaymlari: 803, Ankara.

Kitabin bir boliimii:

Hamameci, C. 1997. Cevrenin Uluslararas: Boyutlari. s: 395-412. Editor: R. Keles. Insan Cevre
Toplum. imge Kitabevi, Ankara.

Bildiri kitabi:

Karadeniz, N., Ozbek, H. ve Giil, S. 2000. Ulkemiz Koruma Alanlarinda Yoénetim Plani
Stireci. 2000°li Yillarda Yasadigimiz Cevre ve Peyzaj Mimarligi Sempozyumu.
Bildiriler Kitabr: 177-184, 24-26 Mayis 2000, Ankara.

Yazar belirtilmeyen kurum yayinlari:

Anonim 1997. Ulusal Cevre Eylem Plani: Arazi Kullanimi ve Kyt Alanlarimin Yonetimi.
Devlet Planlama Tegkilat1 Yayini, Ankara.

Internet sayfalar::

Internet sayfasina atifta metin igerisinde Anonim ya da Anonymous ve erisim tarihi olarak

verilmeli (Anonim, 2005), Kaynaklar boliimiinde ise sayfa adresi de verilmelidir.

Anonymous 2007. Explore Europe’s changing landscape.
http://www.eea.europa.eu/highlights/ explore-europe2019s-changing-landscape.

Etik Kurul onayr gerektiren ¢alismalarda, Etik Kurul onayma dair belge gonderilmesi ve

makalede de Etik Kurul onay1 alindiginin belirtilmesi gerekmektedir.

Basimina karar verilen eserde, ekleme ya da ¢ikarma yapilamaz.

Yayin siireci tamamlanan eserler gelis tarihi esas alinarak yaymlanir.

Bir yazarin, ayni1 sayida ilk isim olarak 1 (bir), ikinci ve diger isim sirasinda 1 (bir) olmak iizere

toplam 2 (iki) eseri basilabilir.

Sayfa smirin1 astigi igin seri makale olarak boliinmesi s6z konusu olan arastirmalarin basliklar

ona gore diizenlenerek, zaman iginde sirayla basilmak {izere, degerlendirmeye bir arada

sunulmalidir.

Yayinlanan eserin tiim sorumlulugu yazarina/yazarlarma aittir.
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INSTRUCTIONS FOR AUTHORS

The following types of papers are acccepted to be published in Ankara University Journal of
Environmental Sciences: research papers, review papers, technical notes, conference notes,
book reviews, and translations of research articles. Papers must be written either in Turkish or
English.

All submitted manuscripts are subjected to scientific and editorial review by the editorial board
and qualified ad hoc reviewers. Rejected manuscripts are sent back to the corresponding author.
The authors must certify with a written and signed statement that the manuscript has not been
published elsewhere.

The manuscript should be uploaded via the web platform of Dergipark
(https://dergipark.org.tr/en/pub/aucevrebilim).
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capital. Full author names must be written in 12 pt. Abstract must be written in 9 pt italic.
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Leave no space between author names and adress line. Authors with different affiliations and
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If the research has been supported by an institution or organization, or is a part of thesis, then a
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material and methodology, research findings, discussion, conclusions, if necessary
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introduction, main text with appropriate heading(s) and conclusion. All main and secondary
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All figures, maps and photographs must be in high resolution for quality printing. They must be
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