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ABSTRACT: The Gediz River, which is approximately 401 km long, forms the Gediz Delta with an
area of approximately 400 km? in the region where it flows into the Gulf of Izmir. Gediz Delta is one of
Turkey's largest wetland ecosystems. It is also protected by the Ramsar Convention. Gediz Delta, which
has both national and international value, is a major water resource and an environment with high
biodiversity. In addition, it is a region where agricultural and industrial activities are carried out. This
study aims to discuss the biological functions and economic importance of the Gediz Delta and to
mention the preservation process and its current use.
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INTRODUCTION

Gediz Delta is one of Turkey's most important wetland systems located in the Aegean Region.
This Delta was formed when the alluvium carried by the Gediz River filled the Gulf of izmir.
This delta, which has an area of approximately 400 km?, is the largest delta on the Aegean coast
in Turkey (Ering, 1955 as cited in Tir1l, 2005). A large part of this area is Natural Site, some of it
is in the status of Wildlife Protection Area (Tiril, 2005). This delta, 8000 hectares of which was
declared as a Wildlife Protection Area in 1982; It was declared a Ramsar Area in 1998, and then
a First-Class (First-Degree) Natural Site in 1999. (Unal, 2013).

Approximately half of this delta consists of urban and rural settlements and fertile agricultural
areas threatened by industrial facilities, while the remaining half contain wetland systems (Tiril,
2005).
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Figure 1. Gediz River Basin and Gediz Delta Map

USE OF THE GEDIZ DELTA
It is possible to see rapid industrial development in this area with high agricultural potential

(Kocatas, et al., 2000 cited in Giindogdu et al., 2007). In addition to having biological diversity
and productivity, which are characteristics of wetlands, this area; It comes to the fore with its
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hydrological functions, economic production, and recreation functions. It carries economic values
through ways such as salt production, fishing, and ecotourism (Tir1l, 2005).

Biodiversity and Productivity

The delta is located where the Gediz River, passing through 4 cities, flows into the sea. It also
hosts many creatures in the wetland ecosystem. The main environments that make up the habitat
diversity of the area; shallow shores, salt pans, estuaries, old riverbeds and canals, salt-wet
meadows, freshwater meadows and reeds, scrub and forested hills, agricultural lands, and rural
settlements. In terms of species diversity, includes many living groups such as phytoplankton,
zooplankton, aquatic plants, fish, amphibians, birds, and mammals. (Tiril, 2005). The most
important reasons for the delta to host many living creatures; rich minerals in the materials carried
by the streams, nutrients, and providing suitable shelter conditions (Ozkirli and Urker, 2012;
Alevkayali and Tagil, 2018). Camalti salt marsh, Kirdeniz, Homa, Cilazmak lagoons and Kus
Cenneti (Izmir) of great importance are included in this ecosystem (Yilmaz and Erdem, 2011;
Alevkayali and Tagil, 2018; Yazici, 2019). It is stated that the number of bird species in the delta
has reached 290 (IZKUS, 2013; Alevkayali and Tagil, 2018). It is home to an internationally
endangered Dalmatian pelican (Pelecanus crispus) and 142 endangered bird species (Sik1, 2002;
Alevkayali and Tagil, 2018). Due to the abundance and variety of birds, it has been known as
Izmir Kus Cenneti (Bird Sanctuary) since 1991. (Unal, 2013). Unal (2013), It emphasizes the
richness of Gediz Delta in terms of species diversity as follows: “Most of the delta and the sea
border consists of sand bands covered with sea beans (Salicornia europaea) and mussel shells.
Every year in the delta, thousands of pairs of seabirds incubate in the sheltered mud islets.
Sandwich tern (Thalasseus sandvicensis) only in the Gediz Delta in Turkey. In addition, the region
is also one of the five areas where this species regularly breeds on the Mediterranean coast.
Important mammal species in the area are jungle cats (Felis chaus), Mediterranean monk seals
(Monachus monachus) and otter (Lutrinae).” In this regard, Yilmaz and Erdem (2011) stated the
following: “There are many lagoons, saltwater and freshwater marshes, as well as the Bird
Sanctuary, which is of great importance for ornithotourism, within the delta with a large salt.
Having a rich variety of species in terms of flora and fauna, the delta is extremely important for
the sustainability of natural life.” “Approximately ten percent of the world population of flamingos
live in the Gediz Delta of Izmir. It is one of the rare areas where the Dalmatian pelican,
Mediterranean monk seal and Caretta caretta sea turtle live together.” (Doga Dernegi, 2020).The
high photosynthetic production value increases the efficiency of the delta; photosynthetic
production increases the living environment value of the delta and provides abundance of nutrients
(Tirl, 2005).

Figure 2. Flamingos observed in the Gediz Delta (Hellio and Van Ingen akt. Doga Dernegi, 2020)
Preserving and Improving Water Quality

Flowing through Kiitahya provincial borders, passing through Usak and Manisa provinces and pouring
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into Izmir Bay; Gediz River, which is approximately 401 km long, meets the water needs of the basin
and Izmir. The river has a 17500 m2 drainage basin. 12.4% of the water amount in Turkey is in the
Gediz River Basin. (Giindogdu et al., 2007; Ankaya et al., 2018; Giilgiin et al., 2014;Giilgiin et al.,
2017). Delta provides protection and improvement of water quality, which is one of the tasks of
wetlands. The Gediz Delta is important in filtering the pollution that does not exceed it carrying capacity,
absorption of chemicals, sediment control, oxygen generation, absorption of nutrients and food chain,
preservation and improvement of water quality. (Tiril, 2005).

Providing Matter Loops

Due to the winds and high evaporation rate in the Gediz Delta, the delta has a different microclimate
than the general area. In this respect, it provides the climate balance in the urban and industrial
ecosystem. There are salty wet meadows that make up the shores of the delta. It also contributes to the
cycle of the oxygen produced by green plants and the water evaporating from large water surfaces in the
system. They are also important resources that contribute to the nitrogen cycle, sulfur, and carbon cycle
by reducing nitrate-nitrogen (Tir1l, 2005).

Flood and Flood Risk Reduction

Wetlands absorb excess water, stabilize the water level and prevent floods. In addition, it has an
important role in enriching groundwater by transmitting the water they absorb to the underground. (Tiril,
2005). As seen in the Atatiirk Organized Industrial Zone in the Gediz Delta, ground subsidence has
been observed with the withdrawal of groundwater because of the damage to the area (Onmus, et al.,
2002; Tiril, 2005).

Figure 3. Gediz Delta (iz Gazete, 2020)

Aquaculture and Salt Production

Due to factors such as the abundance of nutrients in wetlands, the rapid warming of shallow waters, and
serving as a shelter for many living creatures, Gediz Delta; is a very suitable region in terms of
aquaculture production. Fishing is an important source of income for the people in regions with high
aquatic life (Tir1l, 2005). The second-largest salt production center in Turkey after Salt Lake is Camalti
Salt marsh located in Gediz Delta. More than 500,000 tons of salt are produced annually here, and both
table salt and industry salt needs are met (Tiril, 2005).

Agriculture

Wetlands, especially deltas, are known for their agricultural richness. It is fertile soil for cotton
(Gossypium spp.) and various vegetables. Viticulture and olive cultivation are important sources of
income as one goes towards the inner parts of the deltas. Pasture areas play an important role in animal
husbandry (Tiril, 2005). Sea beans (Salicornia europeae), grown in the delta are an important food in
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Aegean cuisine. This delta, which provides a source of food to humans thanks to the sea beans, also
creates a shelter for many creatures in areas where the plant is together and a breeding environment for
many bird species. (Tiril, 2005).

Figure 5. a Menemen Plain, b Cotton (Gossypium spp.), ¢ Sea beans (Salicornia europeae) (Url 1;
Url 2; Url 3)

Recreation and Tourism

Gediz Delta has many recreational and tourism potentials such as hiking, cycling, horse riding,
fishing, bird watching, photography, and agricultural tourism. This area, where urban people move
away from daily stressful life, can interact with natural wealth, is a value that has the potential to
provide physical and spiritual satisfaction. (Tiril, 2005).

Figure 6. (1z Gazete, 2020) Figure 9. Mavisehir - Gediz Deltas1 proje gorseli (izmir Biiyiiksehir
Belediyesi, 2018)
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The following is stated on the website of Izmir Metropolitan Municipality about the Mavisehir - Gediz
Delta project, which is planned to be realized within the scope of Horizon 2020
(2018):“Environmentally-friendly solutions will be developed to eliminate the negative effects of urban
air temperature in and around Mavisehir Region, where urban development, which is thought to be most
affected by climate change, is intense, reducing the risks of sudden floods and make Peynircioglu Stream
more accessible to the public.”

GEDIZ DELTA PROTECTION PROCESS AND USE STATUS

Camalt1 Salt Marsh, which is the first protected area in the delta, and the area that constitutes 1/3
of the wetland was obtained by the Ministry of Agriculture and Forestry General Directorate of
Forestry as "Water Birds Protection and Breeding Site" in 1982. This area is currently in the status
of "Wildlife Protection Area". In 1985, a small area in the Gediz Delta by the Ministry of Culture
and Tourism; I. and II. It has been declared a Natural Site. (Tir1l, 2005). “Izmir Master Plan dated
1973 has chosen Gediz Delta as an urban-industrial development area (Kaplan, et al., 1997), The
implementation of plan decisions accelerated in the 1990s.” (Tiril, 2005).
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Figure 7. Gediz Delta area and borders of Ramsar (Alevkayali and Tagil, 2018)

Yilmaz (2011), Today's Gediz Delta has classified its usage areas as follows:

“It has been determined that the total area of urban structure, industrial, commercial, and
transportation units constitutes 16% of the total area with an area of 12570 ha. The sum of
irrigated agriculture areas and perennial vegetation areas, which constitute agricultural use,
was determined to be 18107 ha. It has been determined that areas with sparse vegetation
(frigana), which are extremely important for the continuation of natural life, cover an area of
7% with an area of 5218 ha. It has been determined that the total area of the terrestrial, salty,
and coastal lagoons, which are important as wetlands, covers an area of 20020 ha. Considering
that the amount of wetland, which constitutes 26% of the entire area, may change seasonally,
it should be noted once again that these data are for September 2007.” The area was declared
a Ramsar Area in 1998 and a 1st Degree Natural Protected Area in 1999 (Unal, 2013)
Considering the historical process, it is seen that construction interventions towards deltas are
also applied in Gediz Delta. Almost all the interventions such as changing the direction of the
stream, drying works, and accumulation of dredging materials in the terrestrial environment
has been implemented in the Gediz Delta. The river in the form of a residue that emerged
because of changing the delta was filled, and Izmir Ataturk Organized Industrial Zone was
established in this area in 1980 (Alevkayali and Tagil, 2018). The negative effects of the
conservation efforts in the past on the area, as well as the industrialization and urbanization
phenomena, continue today. This negatively affects the land and poses a threat.
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Figure 9. Protection areas and major threats in Gediz Delta (Onmus, et al., 2002 cited in Tir1l,

2005)

The Gediz River carries many domestic, industrial, and agricultural wastewater from Kiitahya until it
pours into Izmir. Nif Stream, coming from Kemalpasa Plain, is the most polluted area. This pollution
adversely affects the wetland ecosystem (Anonim, 1997; Giindogdu et al., 2007) Gediz River
significantly increases the pollution because of the domestic, industrial, and agricultural facilities
discharging their wastewater to the river. In order to prevent this destruction, it is aimed to determine
and prevent the pollution in the part of the Gediz River within the borders of Izmir with the project
initiated by the Izmir Metropolitan Municipality IZSU General Directorate. Within the scope of the
project, the stage of establishing the geographic database of the basin by creating an Environmental
Information System was realized. With the model created with the GIS technique, many data, especially
pollution data, were collected from the region and some results were obtained from the analysis of these

data (Giindogdu et al.,2007).

188



International Symposium for Environmental Science and Engineering Research (ISESER)
Tirana, Albania, June 11-13, 2021

Proceeding Book of ISESER 2021

2001 ve 2006 Yillar: Arasmda Parametrelerin Degisim Yiizdeleri

Kuorsun ) \ EKrom \
1 }
N G,
g s e o
p
J{ﬂum = 02
Pl
(ﬂq‘)\\_/ ‘-V ] :1.,.1?_»“_“ -
1 i
1.. L
|
. || ,;.:\‘“"
\ K sy
e of
/ >R
SN gt ”),
e =
e
Nitrat
Alllnminyum

Fosfor | | K0T c |

BOI

2001-2000 Yillan Arasi
Degisim Yuzdelen

| =00
W 1m0
B1000
13090
1000
50
100

0

mjminis] | 1]

<50
<100

Figure 10. G1s Based Evaluation of Changes In Quality Observation Between
2001-2006 (Giindogdu et al., 2007)

Gilindogdu et al. (2007) The study concluded that:

“Inorganic pollution in the Gediz River is quite high, and the river water quality is around the worst
quality, 4th class water quality. However, it has been determined that other pollution prevention works,
especially treatment facilities and infrastructure, carried out by the Izmir Metropolitan Municipality
1ZSU General Directorate in the basin are effective. In addition, it has been proved by the decreases
seen in pollution parameters in 2006.” Alevkayali and Tagil (2018), in their study, they talked about
the tragic land losses in the area. They stated that land losses are seen in reeds, bare soil surfaces, and
shrubs, emphasizing that this loss is 35% of the total area. Land losses occur in the form of extinction
or turning into salt marsh.
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Figure 11. The change of the region in the Gediz Delta protected under the Ramsar
Convention between 1987-2010 (Alevkayali and Tagil, 2018)

They stated that one of the uses that negatively affect the area is the high-rise buildings nearby
Alevkayali and Tagil (2018). In addition, the presence of the Izmir Wildlife Park on the Gediz Delta has
seen another factor threatening the continuity of the ecosystem in the delta.
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Figure 12. Buildings close to the delta, a photo where flamingos can be seen (Alevkayali
and Tagil, 2018)

CONCLUSION

Gediz Delta is an ecosystem of great value both nationally and internationally. The area, which hosts
many living species, is also a water source. In addition to its ecological features such as keeping the
climate balance in balance, it is important in terms of economy and production. In addition to production
based on water resources such as fishing, salt production; agriculture is carried out in its fertile plains
and livestock breeding in its pastures. Despite all these areas of use, the area has been subjected to many
damages such as loss of land, salinization in the soil, water, and soil pollution. Since Gediz Delta is
located near a big city like Izmir, it offers people the opportunity to integrate with nature.
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The delta, which was declared a Ramsar Area in 1998 and a 1st Degree Natural Protected Area in 1999,
is one of the leading wetland ecosystems that need to be protected in Turkey.
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