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Abstract: Burdur Lake is a closed-basin lake, located in the Mediterranean region of 
Türkiye. In this study, the studies conducted in the Burdur Lake and Burdur Lake 
Basin were examined in an attempt to determine major environmental problems in 
the region. Research directions for solving environmental problems were also 
evaluated. This study examined 150 studies published between 1976 and 2022. The 
studies were classified into seven categories based on the research topics: 
Biodiversity/Ecology, Hydrology/Hydrological Change, Land Cover Change, Water 
Quality, Climate Change, Socio-Economic Impact, Environmental 
Policies/Recreation. Majority of the studies were related to Biodiversity/Ecology 
topic. This was followed by the Hydrology/Hydrological Change and Environmental 
Policies/Recreation studies. There is a consensus that the major threat toward
Burdur Lake is the alteration of its flow regime. Ecological and land cover changes 
were also mentioned. The number of studies about Burdur Lake has increased 
rapidly in the last ten years. The increase in environmental problems in the Burdur 
Lake is most probably responsible for this trend. Climate change, which can be 
among the future pressure factors for Burdur Lake, has not received sufficient 
attention yet. We recommend that the future studies consider climate change effects 
on the hydrologic and ecological system. 

Burdur Gölü Havzası’nın Çevresel Sorunlarının Değerlendirilmesi 

Anahtar Kelimeler 
Burdur Gölü,  
Burdur Göl Havzası, 
Çevresel Problemler 
İklim Değişikliği.  

Öz: Burdur Gölü, Türkiye'nin Akdeniz Bölgesi’nde yer alan bir kapalı havza gölüdür. 
Bu çalışmada Burdur Gölü ve Burdur Gölü Havzası’nda yapılan çalışmalar bölgedeki 
başlıca çevre sorunlarını belirlemek amacıyla incelenmiştir. Çevre sorunlarının 
çözümüne yönelik araştırma ihtiyaçları değerlendirilmiştir. 1976 ile 2022 yılları 
arasında yayınlanan 150 çalışma incelenmiştir. Çalışmalar, araştırma konularına 
göre yedi kategoride sınıflandırılmıştır: Biyoçeşitlilik/Ekoloji, Hidroloji/Hidrolojik 
Değişim, Arazi Örtüsü Değişimi, Su Kalitesi, İklim Değişikliği, Sosyo-Ekonomik Etki, 
Çevre Politikaları/Rekreasyon. Çalışmaların çoğu Biyoçeşitlilik/Ekoloji konusuyla 
ilişkilidir. Bunu Hidroloji/Hidrolojik Değişim ve Çevre Politikaları/Rekreasyon 
çalışmaları izlemiştir. Çalışmalar Burdur Gölü’nün doğal akış rejime yapılan 
müdahaleleri en önemli problem olarak belirlemiştir. Ekolojik ve arazi örtüsü 
değişimlerinden de bahsedilmiştir. Ayrıca araştırma sayısının son on yılda hızla 
arttığı tespit edilmiştir. Burdur Gölü'ndeki çevre sorunlarındaki artış, büyük 
olasılıkla bu eğilimden sorumludur. Burdur Gölü için gelecekteki baskı 
faktörlerinden biri olabilecek iklim değişikliği ise literatürde henüz yeterince ilgi 
görmemiştir. Gelecekte yapılacak çalışmaların iklim değişikliğinin, hidrolojik ve 
ekolojik sistem üzerindeki etkilerini dikkate alması önerilmektedir. 

*Corresponding Author, email: fdadaser@erciyes.edu.tr

Erciyes University 
Journal of Institue Of Science and Technology 

Volume 39, Issue 1,  2023 

Erciyes Üniversitesi 
Fen Bilimleri Enstitüsü Dergisi 
Cilt 39, Sayı 1, 2023

mailto:fdadaser@erciyes.edu.tr
https://orcid.org/0000-0003-3623-7723
https://orcid.org/0000-0003-1013-2771
https://orcid.org/0000-0002-9526-7992
https://orcid.org/0000-0003-3623-7723


1. Introduction

Lakes have important aesthetic, cultural, economical, and ecological values [1, 2]. They are critical elements of the 
water cycle at the basin scale. Freshwater lakes provide water supply for human activities. Both freshwater or salt-
water lakes sustain terrestrial and aquatic biodiversity and provide recreation services. Lakes provide income for 
the local communities through fishing, ecotourism, etc.  

The pressure on lakes has been increasing in recent decades due to anthropogenic impacts. Impacts, such as 
diversions of surface inflows, salinization, mining activities, pollution, and climate changes, are threatening lakes. 
Diversion of water from rivers, which are supporting lakes, caused changes in the water level of many lakes 
worldwide. Global warming and climate change pose additional threats, affecting both water availability and 
ecological processes. The changes in the water availability and water quality in lakes can cause critical problems 
for humanity [3-5]. 

There are 302 lakes and wetlands present in Türkiye’s lake database [6]. The surface area of these lakes change 
between 8 ha to 357,269 ha. 27 of these lakes have surface areas over 2000 ha [7]. Among these lakes Burdur Lake 
Burdur Lake is one of the deepest and largest lakes. In this study, the studies conducted in the Burdur Lake and 
Burdur Lake Basin were examined in an attempt to determine major environmental problems in the region. 
Research directions for solving environmental problems were also evaluated. 

2. Material and Methods

2.1. Study Area 

Burdur Lake is situated in the Burdur Basin located between the Burdur and Isparta provinces. The lake is located 
between 37° 80'and 38° 20' north latitudes and 29° 39' and 30° 33' east longitudes (Figure 1). It covers a surface 
area of 184.52 km2. Due to its natural structure, Burdur Lake’s water quality is not suitable for drinking, domestic, 
industrial, and agricultural uses. However, it is an ecologically important area, as it provides shelter and breeding 
habitat to a large number of bird species, including the endangered White Headed Duck (Oxyura leucocephala), 
and has a special importance in terms of wetland plant species. Due to these features, Burdur Lake was declared a 
Ramsar Site, based on the Convention on Wetlands of International Importance. The lake has strong conservation 
status and was declared a Nature Conservation Area and Wildlife Development Area.  

The water level of Burdur Lake is of great importance in terms of protecting the littoral regions of the lake. 
Although there is water loss by evaporation, the water level of Burdur Lake has remained in balance for many 
years with the water inflows coming from the surface and ground waters. However, in recent years, this balance 
has been altered due to the fact that the surface waters feeding Burdur Lake are kept in dams and ponds, which 
prevented water reaching the lake. Alterations in hydrologic characteristics has also caused changes in its 
ecological features. 

Figure 1. Burdur Lake Basin 
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2.2. Methodology 

This study examined previous national and international research in the Burdur Lake and Burdur Lake Basin to 
determine major environmental problems in the region. We included 150 studies published between 1976 and 
2022 in our analyses. Journal papers, conference papers, scientific reports, and masters’ and Ph.D. thesis were 
included. The studies were classified into seven categories based on research topics. These categories were 
Biodiversity/Ecology, Hydrology/Hydrological Change, Land Cover Change, Water Quality, Climate Change, Socio-
Economic Impact, Environmental Policies/Recreation (Figure 2). We identified major environmental problems 
and proposed research directions for further research. 

Figure 2. Review Categories 

3. Results

In this study, 150 studies were examined. 50 (33%) of the studies were related to Biodiversity/Ecology topic. 32 
studies (21%) were listed in the Hydrology/Hydrological Change category. The Water Quality category included 
21 studies (14%) and Environmental Policy/Recreation category included 15 studies (10%). 22 studies (15%) 
were related to land use/cover changes. Socio-economic impacts and climate change categories had the least 
number of studies. Among 150 studies, 27 (18%) were masters’ or Ph.D. thesis, 123 (82%) were journal papers, 
conference papers, or scientific reports (Table 1). 

Table 1. Characteristics of Studies Conducted in the Burdur Lake Basin 

Categories Thesis Others Total 

Hydrology/Hydrological Change 2 30 32 

Biodiversity/Ecology 15 35 50 

Socio-Economic Impacts 2 4 6 

Water Quality 2 19 21 

Environmental Policy/Recreation 4 11 15 

Climate Change 0 4 4 

Land Cover Change 2 20 22 

Total 27 123 150 

The majority of the studies were classified within the Biodiversity/Ecology category (Figure 3). These studies 
covered ecological characterization of the basin (including flora-fauna studies) [8-37], basin planning and basin 
protection issues [38-41], and studies on the White-Headed Duck [29, 30, 42-49]. The studies also analyzed 
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ecological problems in the basin and produced management alternatives [50-52]. The features and structure of 
aquatic ecosystems were also analyzed [53-62]. The studies listed within the Biodiversity/Ecology category aimed 
to determine the ecological characteristics of the Burdur Lake and its basin. They addressed the ecological 
importance of the region and emphasized that ecological characteristics of the Burdur Lake would be damaged 
due to the alterations in the lake hydrologic characteristics. Possible negative impacts on migrating bird species 
were also discussed.  

Hydrology/Hydrological Changes category hold the second most studies (Figure 3). The general subjects of the 
studies carried out in this category included water level changes in the Burdur Lake [63-73] and spatial and 
temporal changes in lake physical characteristics [74-87] and geomorphological and hydrogeological 
characteristics [10, 59, 74, 88-96]. In the Hydrology/Hydrological Changes category, the decrease in lake water 
levels and the possibility of the lake reaching to critical water levels were mentioned. It was also stated that the 
lake has been experiencing problems due to excessive use of water resources in the basin. Finally, the possible 
water level changes of Burdur Lake in the coming years and the water demands in the coming years were 
estimated through modelling studies.  

The third mostly studied subject area is Land Cover Change (Figure 3). In this category, land use/cover changes in 
and around Burdur Lake was analyzed [62, 97-112]. In the category of Land Cover Change, changes in urban areas 
in Burdur Lake Basin and its surroundings were mentioned. The possible negative impacts (such as pollutant 
transport) originating from land cover changes were also mentioned.  

In other study categories, there were fewer studies compared to the first three categories. In the Water Quality 
category, we see studies that examine the changes in the physicochemical characteristics of Burdur Lake and 
factors affecting these parameters [87, 113-123]. Some other studies reported results from water quality 
monitoring campaigns [124-128] and used modelling tools for analyzing water quality data [127, 129-132]. In the 
studies listed within the Water Quality category, it was stated that the water quality would be directly affected by 
the pollution discharges originating from agriculture and livestock activities in the basin. These studies also 
mentioned that further water quality deterioration could be possible due to the decreases in water levels and 
volumes in the Burdur Lake. Eutrophication problem was mentioned due to the increases in nitrogen and 
phosphorus loads. 

Figure 3. Percent Distribution of Studies Conducted in the Burdur Lake Basin 

In the Environmental Policies and Recreation category, the management approaches for Burdur Lake and its basin 
[133-138] and the recreational services of Burdur Lake and the economic impacts of these services [139-146] 
were examined. In addition, in the Socio-Economic Impacts category, the factors affecting the social characteristics 
of the Burdur Basin are listed [147-153]. 
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The studies related to Climate Change included the analysis of climate projections with temperature and 
precipitation regime changes [154], the examination of the effects of climate change on water resources with 
satellite images [155], the examination of the ecological effects of climate change on lakes [156], the effects of 
climate change effects on lake water quality and hydrology [157]. 

When the distribution of thesis studies within years is examined, a significant increase can be seen in the number 
of studies in the last three years. Approximately 30% of the studies were conducted in the last three years and 
65% of the studies in the last ten years. The reason for this situation is due to the increase in environmental 
problems in the region (Table 2). 

Table 2. Distribution of the Number of Studies by Years in the Burdur Lake Basin 

Period Amount 

………-2000 11 

2001-2011 39 

2012-2022 100 

2019-2022 94 

Total 150 

4. Discussion and Conclusion

In this study, 150 previous studies were examined related to Burdur Lake and Burdur Lake Basin. The studies 
examined were grouped under seven categories: Biodiversity/Ecology, Hydrology/Hydrological Change, 
Environmental Policy/Recreation, Climate Change, Socio-Economic Impacts, Water Quality and Land Cover 
Change. Biodiversity/Ecology, Environmental Policy/Recreation and Hydrology/Hydrological Change categories 
hold the majority of the studies. Previous studies paid attention to the hydrologic changes going on in the basin. 
These changes were partly connected with agricultural development in the basin. They also emphasized the 
ecological outcomes of hydrologic changes. The changes in number of birds and bird species received significant 
attention. Land use/cover changes and their implications for water quality were also studied. The least studied 
categories were Climate Change and Socio-economic Impacts. The number of studies conducted in the basin has 
increased in recent years. 

The review of the available literature showed that Burdur Lake is facing environmental problems due to 
alterations in its flow regime. Human activities in the basin such as agriculture create both hydrologic and water 
quality problems. In the future these problems can become more pronounced with climatic changes. It is, therefore, 
necessary to conduct studies that focus on climate change impacts in the basin and how sustainability of the lake 
can be provided under these impacts. 
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