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WP 1. Conceptualisation and characterisation of the water bodies of Mersin 

(Turkey) Area 

Task 1: Construction of basic conceptual model 

Mersin is located on the southern coast of Turkey (Figure 1) and it has been subject to rapid 

agricultural and industrial development during the recent several decades. This development causes 

a considerable internal migration from rural areas. In addition, many people came from Syria to 

Mersin in last several years because of the war.  

 

At present, part of the drinking and irrigation water demand is supplied by the Berdan Dam, located 

to the northeast of the studied region. However, groundwater is also widely used for domestic, 

agricultural, and industrial purposes, in the study area. Groundwater is preferred to surface water 

obtained from open drainage canals because of the high suspended solids content of the surface 

water which blocks irrigation pipes. In addition, groundwater is also increasingly preferred in 

industrial use because of its annual stability of physical and chemical properties. Moreover, an 

increasing number of summer resorts, which are situated mostly along the western coast, almost 

always meet their potable water demand from groundwater via private wells. While the increasing 

population and the current socio-economic development trend will obviously increase the pressure 

over the share of available water resources among domestic, agricultural and industrial use 

(Hatipoglu et al. 2009) 

 

Morphology and climate 

The study area encompasses the cities of Mersin and Tarsus and their vicinity along the southern 

coast of Turkey. This area comprises a large coastal plain that is bounded by the Mediterranean Sea 

to the south and the flank of the Taurus Mountains to the north. Seven perennial rivers, originate 

from the karstic springs in the mountain sector. These rivers run through the coastal plain to form 

deltas of various sizes at the coast (Turkmen 1978).  Among all, the Berdan River, with its length of 

124 km and mean annual discharge of about 39.73 m3/s is the largest stream in the area. The mean 

annual discharges of the Delicay and Efrenk rivers are 3.24 m3/s and 2.75 m3/s, respectively. 

Discharge rates are not available for the other rivers. Drainage and irrigation canal systems are also 

widespread in the coastal zone.  

 

Most of the study area is a low-lying coastal plain that has been formed by depositional processes 

associated with past and current braided river systems. Part of the coastal plain located to the east 
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has a flood plain character because of the spring-time overflowing of the Berdan River. Along the 

northern  

 

Figure 1. Location and geologic maps of the study area (simplified from Senol et al., 1998).   
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boundary of the coastal plain, the scarp of the Taurus Mountains exhibits hillside morphology. The 

elevation in the coastal plain rises steadily from sea level to a few tens of meters at the boundary 

with the hillside section where the topographic gradient becomes increasingly steeper further inland. 

The  

hillside section with its elevation increasing up to several hundreds of meters forms a transition zone 

toward the mountain belt where peaks exceed 3,500 m.   

 

The study area is dominated by a Mediterranean type climate with hot and dry summers and mild 

and wet winters. The mean annual precipitation observed at the Mersin and Tarsus meteorological 

stations are 602.6 mm and 586.6 mm, respectively.  The maximum monthly precipitation occurs 

usually in December and January, while the minimum precipitation is observed during the summer 

months (i.e., July and August). The mean annual precipitation in the mountain sector is estimated to 

be around 1,000 mm. Long-term mean annual air temperature in the coastal zone is 18.5 °C, and the 

minimum and maximum temperatures are observed in February (5.2 °C) and August (30 °C), 

respectively (Hatipoglu et al. 2009). 

 

Geology of the Study Area 

The stratigraphic sequence in the area starts at the bottom with the Karahamzausagi formation, 

which is composed of limestone, schist and quartz units deposited during the Carboniferous to 

Permian period (Senol et al. 1998). This formation is overlain tectonically by an ophiolitic mélange 

that includes Mesozoic aged limestone blocks (Figure 1). This part of the geologic sequence crops out 

mainly in the mountainous part of the study area and is covered by Neogene aged Gildirli, Karaisali, 

Guvenc, Kuzgun and Handere formations that are located at the south. Among the Neogene 

formations, the Karaisali formation is dominated by limestone whereas the rest is composed of 

limestone, sandstone, marl, claystone, siltstone and gypsum alternations. Caliche, a secondary 

calcium carbonate deposition, overlies these formations along the boundary with the Quaternary 

alluvium that forms the coastal plain. While part of the alluvium that stretches along the mountain 

flank is characterized by braided stream deposits, flood plain and deltaic deposits dominate 

particularly in the eastern part of the plain. Dunes are also observed along parts of the sea coast 

around the river mouths. Karst phenomena are particularly common in the Karahamzausagi 

formation and are also observed in carbonate horizons of the Neogene units. Because of the lack of 

deep geophysical and drilling data, direct information on the type of the basement lithologies that 

lay underneath the coastal plain does not exist. However, regional geologic structure suggests that 

the platform type carbonate rocks of Karahamzausagi formation and the wedges of ophiolitic rocks 

that form the Taurus Mountains to the north extend also southward underneath the coastal plain. 
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These carbonate rocks are characterized with well-developed karstic solution conduits (Hatipoglu et 

al. 2009).  

 

Hydrogeology of the Study Area 

Based on the lithologic properties of the geologic units, the hydrostratigraphic sequence in the study 

area includes, from bottom to top, a karstic aquifer comprising of Paleozoic and Neogene 

carbonates, a cemented granular aquifer of Neogene formations, and the uncemented granular 

aquifer of Quaternary units. The Paleozoic karst aquifer, which is characterized by numerous surface 

karst features (i.e. karrens, solution dolines, uvalas etc.), covers most of the mountainous area and 

extends beneath the Hillside Aquifer toward the Mediterranean Sea. The carbonate rocks belonging 

to the lower part of the Neogene units possess some degree of karstification as well. According to 

lithologic logs and pumping test data obtained from deep wells, the Hillside Aquifer, comprising 

mainly of cemented granular Neogene formations, has a maximum specific discharge of 0.65 l/s/m. 

On the other hand, the Coastal Aquifer which is made mainly of uncemented Quaternary units has a 

maximum specific discharge of 21.4 l/s/m (DSI, unpublished data, 2002; Hatipoglu 2004). The 

relatively low yield of wells in the Neogene units implies that none of these wells reaches the karstic 

conduits located at depths. The alluvial deposits of the Coastal Aquifer, which has a surface area 

increasing considerably from west to east, consist of a heterogeneous mixture of gravel, sand, silt, 

and clay. In the eastern part of the coastal plain, a clay unit with remarkable areal extent confines the 

underlying sediments that comprise of more permeable and hydraulically connected coarse-grained 

material which is separated locally by relatively thin clay layers. The Coastal Aquifer consists of the 

deeper units in which groundwater occurs under flowing or rising artesian conditions and shallower 

units where water table conditions dominate. Based on the geologic cross sections (Figure 2), the 

maximum depth of the Coastal Aquifer is estimated to be around 340 m below sea level along the 

coastline (Hatipoglu 2004). The rivers in the study area are fed mainly by the karst aquifer in the 

mountainous zone and discharge into the Mediterranean Sea after passing through the coastal plain. 

The major rivers such as Berdan, Efrenk and Delicay have long-term discharge observations whereas 

the minor streams only have momentary data. The mean annual discharge of minor streams has 

been estimated by comparing the ratio of discharge rate to catchment area size of major rivers to the 

catchment area size of minor rivers. Accordingly, the mean annual discharge of all rivers was 

estimated as ca.15 m3/s. Based on long-term data, the base flow through the Hillside and Coastal 

Aquifers appears to be around 5 m3/sec. Field observations point out that the groundwater discharge 

from the Hillside and Coastal Aquifers help these rivers to sustain their flow during the dry period 

(Hatipoglu et al. 2009) 

.   
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Figure 2. Extent of geologic units across A-A’ cross-section (Hatipoglu et al. 2009) 

 

The evaluations presented above suggest an aquifer system that includes a complex combination of 

deep and shallow flow systems (Figure 3). The deep flow system which dominates particularly in the 

eastern coastal plain comprises mainly of cool groundwaters that are characterized by a relatively 

low range of temperature and EC as well as depleted stable isotope composition and tritium contents 

which are below detection limit. It appears that the presence of a vast clay cover extending in this 

region causes the deep cool groundwater flow to keep its initial chemical and isotopic signal because 

of limited contribution from local precipitation. While there is no direct information from local deep 

karst groundwater, the isotopic and chemical character of groundwater representing the deep cool 

groundwater flow in the eastern coastal plain resembles very much of the data obtained from karst 

groundwater in the heights of the Taurus Mountains (i.e. 18O= -13 ‰ V-SMOW and 2H= -80 ‰ V-

SMOW ; EC= 500 μS/cm; Ozyurt 2005).  Therefore, the karstic carbonates extending from the Taurus 

Mountains toward the Mediterranean Sea underneath the Hillside Aquifer appear to be an important 

supply of the deep cool groundwater in the study area. The two deep inland wells with elevated 

temperature and EC, partially depleted stable isotope composition and below detection limit tritium 

contents are regarded to be representative of a spatially isolated process that is not influential in the 

rest of deep groundwater flow system. The shallow groundwater flow is characterized also by a wide 

range of temperature and EC distribution. However, the samples belonging to this flow system 

possess a relatively narrow range of stable isotope composition and tritium contents which are 

greater than 1.5 TU. This shows that shallow flow is sustained by local recharge and has a short 

residence time. While the study area has a long coastline, the stable isotope composition implies that 

the seawater intrusion is a negligible process. Despite the common groundwater use, particularly in 

the coastal plain, the negligible magnitude of seawater intrusion indicates a strong recharge from the 
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Taurus Mountains that flow through the aquifer system. Eventually, the conceptual flow model of 

the study area comprises of Hillside and Coastal Aquifers that have different recharge systems 

(Figure 3). While the Hillside Aquifer is fed partly by local recharge and mostly by recharge from the 

Paleozoic karst aquifer, a great portion of the recharge to the Coastal Aquifer appears to be provided 

from the Paleozoic karst aquifer, which is fed from the heights of the Taurus Mountains (Hatipoglu et 

al. 2009) 

 

 

 

Figure. 3 Sketch showing the conceptual model of regional groundwater flow system (Hatipoglu et al. 

2009) 

 

Land use 

The region is composed of a mixture of residential, agricultural, and industrial areas. Study area can 

be divided into three subregion; 

 

1. Karaduvar and Kazanli Region:  

2. Mersin Region 

3. Tarsus Region 

 

Most part of the Mersin and Tarsus is located on the Cukurova Plain, which is one of the largest and 

most productive agricultural plain in southern Turkey.  Agriculture that covers large areas, an 

important source of income in the region.  

 

In Mersin province, the industry has also considerably developed, because of many factors such as: 
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 Being on the seacoast and having an harbor: easy exporting and importing opportunities with 

foreign countries,  

 favorable climatic conditions,  

 the availability of human resources,  

 easy to source raw materials needed by the industry. 

 

The industrial groups in Mersin province can be summarized as follows (DSI 2016): 

 Chemical-petroleum, coal, rubber and plastic products industry 

 Food 

 Stone and earth based industry 

 Metal goods, machinery and equipments 

 Forest products and furniture industry 

 

 
1. Karaduvar and Kazanli Region:  

 

This area is located at the eastern part of Mersin city center, along the coast of the Mediterranean 

Sea (Figure 4). Residental, agricultural and industrial areas are common and interwined in this region, 

and groundwater is the main water source in this area for industrial and irrigation purposes. 

 

Soda Factory, Chrome Factory and ATAS Rafinery are the oldest industries in the area. During the last 

several decades oil storage and facilities are becoming widespread in the area and many 

environmental problems have arisen because of the pipelines of these facilities (DSI, 2016). 

 

Mersin Free Zone is located western part of Karaduvar region. There are 704 domestic and foreign 

companies operating in the region. There is an wastewater treatment plant in Mersin Free Zone. 

 

Toros Fertilizer Factory is located on the east of the Free Zone. Ammonium Nitrate, Diammonium 

Phosphate, and Composite fertilizers are produced in this factory. 

 

There is also Mersin city waste water facility near the Deliçay River in the Karaduvar District. This 

facility serves Mersin Municipality and 8 villages. Wastewater mud generated during the wastewater 

treatment is also purified and dried.  
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Figure 5. Karaduvar and Kazanlı region (modified from Google Earth 2018). 

 

2. Mersin Region   

Mersin city is located on the western part of the study area (Figure 1). Residental areas are common 

and the city is rapidly expanding on the west coastaline in recent decades. Mersin Port which is the 

largest port in Turkey located on the southern part of the city. 

 

3. Tarsus Region 

Tarsus city is located on the eastern part of the study area (Figure 1). Outside of the city center, 

especially in the southern part, there are most productive agricultural areas. In this area irrigation 

and drainage canals are common. 

 

Between Mersin and Tarsus regions, on the beginning of the hilside areas, there area large scale glass 

factory, cement factory and two organized industial zones. 

 

Task 2: Design of common protocol for sampling and analysis of water samples 

Documentation of the common sampling protocol has been prepared by the Greece team. 

 

Monitoing Network and Analyses 

In Mersin Region groundwater samples were taken from nearby the seacoast located on the 

downstream part of the groundwater flow direction (Figure 6). In Tarsus region most of the samples 
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were taken from agricultural areas. In Karaduvar-Kazanli region, sampling locations are intensified for 

monitoring the effects of industrial activities. Surface water samples were taken from the main rivers 

and drainage canals. 

 

Two surface and groundwater sampling period is completed. First sampling was planned to be 

carried out in March (2017), but it was carried out in May (2017) due to the rainfall. Between 10-19 

May 2017, a total of 50 sample were collected, including 44 groundwater samples and 6 surface 

water samples representing the rainy season (Figure 6). The temperature, pH, dissolved oxygen and 

electrical conductivity contents of the samples were measured in the field with YSI Proplus portable 

meter.  Cr (VI) contents of water samples were determined by USEPA 1,5-Diphenylcarbohydrazide 

Method by HACH DR 6000 UV VIS Spectrophotometer at Mersin University Geological Engineering 

Laboratory. The major and minor ion contents are determined in Hacettepe University Water 

Chemistry Laboratories by Ion Chromotography Dionex LC25 and ICP-MS Thermo Electron X7 for the 

first period. 

 

Maximum Cr(VI) contents of the first period samples is 0.051 mg/l. 

 

Second sampling carried out between 30 September and 17 November 2017. During this sampling 

period a total of 51 samples were collected including 13 surface and 38 groundwater samples. 

Analyses of the second period samples still continue. 
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Figure 6. Surface and groundwater sampling locations map. 

 

Task 3: Identification of key stakeholders 
 
Key stkeholders have been identifed and contacted. These are; Mersin Metropolitan Municipality, 

Mersin State Hydraulic Works, Mersin Directorate of Environmental and Urban Plannning, Soil and 

Water Resources Research Institute. 

 
 

WP2. Analysis of existing water uses and demands 

1. Population and domestic water uses and demands 

The population is 1279067 for Tarsus and Central districts of Mersin (Table 1). Yearly domestic water 

use was 100.7 hm3 in 2015 for Mersin and Tarsus. According to the statistical analyses, population 

will be 2043192 for Mersin and 432198 for Tarsus in 2050. Total water needs estimation is 204.59 

hm3 for 2050 for Mersin and Tarsus (DSI, 2016).  

 

 

 

 



11 
 

Table 1. Central districts of Mersin and Tarsus population data DSI (2016). 
 

District Total Woman Man 

Akdeniz 276058 136639 139419 

Mezitli 164429 83604 80825 

Tarsus 323961 162569 161392 

Toroslar 281130 141017 141013 

Yenişehir 233489 120618 112871 

Toplam 1279067 644447 635520 

 

 

2. Irrigation 

Agriculture is very common and an important sector in Mersin and Tarsus area. Yearly  irrigation 

water use from surface water is 279.19 hm3 (DSI, 2016). (Table 1).  

 

Table 1. Monthly water consumption for irrigation from surface water in study area (DSI, 2016) 

Project Name 
Irrigation 

area 

 ha 

Net water consumption for Monthly Irrigation, hm3 

Yearly 

Total 
Nov  Oct Dec Jan Feb Mar Apr May June July Aug Sept 

Pamukluk 

Dam 
16238 5.149 0.000 0.000 0.000 0.000 0.000 1.815 12.225 35.874 41.898 33.285 11.666 141.91 

Çavuşlu Pond 208 0.075 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.140 0.359 0.357 0.256 1.19 

Berdan Dam 13509 4.702 0.937 0.547 0.431 0.000 0.000 1.561 10.512 30.846 36.025 28.620 10.031 124.21 

Musalı Pond 100 0.013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.023 0.148 0.152 0.112 0.45 

Bekiralanı  26 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.034 0.034 0.019 0.09 

Dalakdere  94 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.038 0.151 0.146 0.097 0.44 

Işıktepe 

Hamzabeyli  
157 0.066 0.000 0.000 0.000 0.000 0.000 0.000 0.069 0.236 0.289 0.273 0.186 1.12 

Çavak  150 0.061 0.000 0.000 0.000 0.000 0.000 0.000 0.072 0.231 0.281 0.264 0.178 1.09 

Kuzucubelen  100 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.091 0.171 0.156 0.089 0.51 

Mersin Tarsus 

Sucular  
109 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.033 0.145 0.181 0.183 0.140 0.74 

Gözne  17 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.025 0.023 0.012 0.06 

Musalı 1  70 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.103 0.106 0.078 0.32 
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Camili  28 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.038 0.047 0.026 0.036 0.17 

Keşbükü  854 0.420 0.000 0.000 0.000 0.000 0.000 0.000 0.146 1.127 1.399 1.336 0.941 5.37 

Parmakkurdu  345 0.078 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.081 0.503 0.497 0.358 1.52 

Monthly total 

hm3 
32005 10.66 0.937 0.547 0.431 0 0 3.376 23.065 68.893 81.614 65.458 24.199 279.19 

 

 

3. Industrial uses and discharges 

Until now it hasn’t possible to reach enough data for industrial uses and discharges. DSI (State 

Hydraulic Works), Mersin Provincial Directorate of Environment and Urbanization and Mersin 

Municipality haven’t give positive response to our formal data request.  
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