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ABSTRACT

Water is a vital resource for the planet and humanity, and it is indispensable for sustainable development.
According to the Sustainable Development Goals, access to water of adequate quantity and quality is a fundamental
right for all. However, clean water resources are diminishing day by day due to the climate crisis and increasing
pollution. At the same time, pressure on existing water resources continues to intensify. This situation renders the
sustainable management of urban water resources increasingly critical. In this context, the primary aim of the article
is to assess the water quality and microplastic content of existing sources in the urban center of Balikesir and to
propose strategies for the sustainable management of these resources. Within the scope of the study, water quality
was evaluated by measuring physicochemical parameters at seven representative points selected in the drinking
water distribution network by Balikesir Metropolitan Municipality and the Directorate General of Balikesir Water
and Sewerage Administration (BASKI), and three types of microplastics were analyzed at six points using the
pyrolysis—gas chromatography/mass spectrometry (Py GC/MS) method. Noncompliance was not observed in the
samples with respect to the measured physicochemical parameters. Based on similar studies in the literature, the
microplastic levels measured in Balikesir waters were found to be low; however, in order to prevent an increase
in concentrations, necessary measures should be taken to reduce plastic use, prevent plastics from reaching water
resources, and ensure recycling of existing plastic waste.
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0z
Su, diinya ve insanlik adina hayati 6neme sahip bir kaynak olup siirdiiriilebilir kalkinma icin elzemdir.
Stirdiiriilebilir kalkinma hedeflerine gére ihtiyag duyulan miktarda ve kalitede suya ulasim herkesin en temel hakkidr.

Ancak giiniimiizde iklim krizi ve yogun kirlilik nedeniyle temiz su kaynaklart her gecen giin daha da azalmaktadir. Su
kaynaklari izerindeki kullanim baskist ise giin gegtik¢e artmaktadir. Bu durum kentlerde siirdiiriilebilir su kaynaklar
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yonetimini daha da 6nemli hale getirmektedir. Bu baglamda makalenin ana hedefi Balikesir kent merkezinde mevcut
kaynaklarin su kalitesinin ve mikroplastik iceriginin gozden gegirilmesi ve mevcut su kaynaklarun siirdiiriilebilir
yonetimine dair stratejilerin ortaya konmasidir. Calisma kapsaminda Balikesir Biiyiiksehir Belediyesi, Balikesir Su
ve Kanalizasyon 1daresi Genel Miidiirliigii (BASKI) tarafindan icme suyu sebekesinde secilen temsil edici 7 noktada
fizikokimyasal parametreler Olgiilerek su kalitesi ve 6 noktada Piroliz-Gaz Kromatografisi/Kiitle Spektrometrisi
yontemiyle 3 tiir mikroplastik analiz edilmistir. Fizikokimyasal parametreler yoniinden Olgilen numunelerde
herhangi bir uygunsuzluga rastlanmanugtir. Literatiirdeki benzer ¢alismalardan hareketle Balikesir sularinda
Olciilen diizeyin diisiik oldugu ancak konsantrasyon artisinin 6nlenmesi yéntinde plastik kullaniminin azaltilmast,
plastiklerin su kaynaklarina ulasimimin 6nlenmesi, mevcut plastik atiklarin geridéniisiimiiniin saglanmasi lizerine

gerekli dnlemlerin alinmasi saglanmalidir.

Anahtar Kelimeler: Balikesir, Mikroplastikler, Stirdiiriilebilirlik, Su kaynaklar: yonetimi

INTRODUCTION

Water, which is vital for the continuation of
life on earth, is also an important resource for
sustainable development. According to the UN
Sustainable Development Goals, access to safe
water is a universal right (UNEP, 2023). However,
due to climate change, precipitation regimes are
shifting. While some regions of the world struggle
with drought, others face floods and inundations.
Water scarcity is becoming increasingly evident
(Karaman and Gokalp, 2010). Population growth,
unplanned urbanization, and human activities
increase the demand for water resources, while
rising pollutant activities further degrade water
quality. The scale of the water crisis is expanding
every day, threatening both human and other
forms of life (Korbalta, 2023). This situation
makes it imperative to develop strategies that not
only preserve the quality and quantity of water
resources but also reduce the pressure on them
to ensure sustainability. Since the Industrial
Revolution, the world’s population has tripled,
yet water consumption has increased sixfold.
Sustainable use of water resources is therefore
a necessity to reduce this pressure; otherwise, a
global water crisis will be inevitable. The water
crisis can be defined as the inability of more than
one billion people to access safe drinking water
and the lack of adequate water and wastewater

infrastructure for half of the world’s population
(Orhon et al., 2002).

As of 2022, the per capita available
water amount was 1,313 m’/year, and with
population growth and drought, it is projected
to fall below 1,000 m*/year after 2030, placing
Tirkiye among water-scarce countries (TOB,
2023). In this context, the importance of water
resource management in cities and nationwide is
increasing day by day.

Many scientific studies were conducted
both in our country and around the world to
develop and enhance sustainable water resource
management strategies in urban areas, and as
the water crisis deepens, the number of these
studies continues to increase. Biiyiikersen and
Efelerli (2008) emphasized the necessity to
implement a management approach based on
sustainable environmental and development
principles in basin use to ensure the healthy
recharge and balanced distribution of water
resources. Rouillard et al. (2016) highlighted the
importance of utilizing technological innovations
when developing urban water management
strategies. Teksoy et al. (2017) brought attention
to the need to improve the efficiency of urban
wastewater treatment plants to ensure the
sustainability of water resources. Konyali Dereli
and Cay (2023) stated that increasing impervious
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surfaces and decreasing vegetation cover in
cities exacerbate the negative impacts of floods
in urban areas, demonstrating the necessity to
increase infiltration and reduce surface runoff in
cities. Yoo (2007) found that real income growth
increases water consumption. Praskievicz and
Chang (2009) determined that weather conditions
significantly influence water-use patterns. Lins et
al. (2010) showed that factors such as housing
size and type, income level, water-use habits,
and water billing structures play important roles
in explaining household water consumption.
Fan et al. (2017) demonstrated that urban water
consumption is shaped by meteorological factors,
socio-economic conditions, water supply, and
conservation measures.

The literature indicates that when
developing  water resource management
strategies, it is essential to benefit from
technological advancements and to consider
global environmental issues alongside regional
dynamics. In this context, this study investigates
the presence of microplastics, an emerging global
environmental concern, in addition to conducting
water quality analyses that will form the basis
for developing a water resource management
strategy for the central district of Balikesir.

This study includes assessments and
practices aiming to establish a management plan
in line with the UN Sustainable Development
Goals, through situational analysis and good
practice examples in Balikesir (city center),
within the process of ensuring water efficiency in
cities, a major issue both globally and in Tiirkiye.

This study aims to assess the current
physicochemical quality and microplastic
pollutionlevels of water resources in Balikesir city
center and to identify sustainable management
strategies under the pressures of climate change
and population growth. Although drinking water
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sources may meet conventional quality standards,
they can still contain microplastics of various
types and concentrations due to anthropogenic
activities, which forms the core hypothesis
of this research. The study’s originality lies
in providing the first analytical assessment of
microplastic presence in the Balikesir drinking
water distribution network and directly linking
these findings to local water management and
governance strategies.

Lessons learned from previous studies about
water efficiency, the challenges encountered
in implementation, and the roadmap and
perspectives of the water sector in the world
and in Tirkiye are evaluated. The current water
quality of Balikesir (city center) was determined,
and a roadmap for water efficiency is proposed.

CURRENT SITUATION IN BALIKESIR

The province of Balikesir is located within
the boundaries of the Susurluk Basin. The water
potential and characteristics of the Susurluk
Basin are presented in Table 1.

Table 1. Basic characteristics of the Susurluk
Basin (TOB, 2018)

Cizelge 1. Susurluk Havzasi 'nin temel 6zellikleri
(TOB, 2018)

Data Unit Value
Total surface area km? 24,349
Drainage area km? 22,399
Average annual rainfall Mm 712

Average annual flow km'/year  5.43
Area within Tiirkiye % 3.11

The Susurluk Basin, covering a large portion
of Balikesir province, is characterized by a
heterogeneous lithological structure and diverse
aquifer properties that developed in response

Journal of Geological Engineering 50 (1) 2026
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to this geological variability. Across the basin,
a dynamic interaction exists between surface
water and groundwater systems, and in addition
to dam reservoirs, groundwater abstraction
wells providing recharge play strategic roles
in the supply of drinking and domestic water.
An examination of the relationship between
lithology and water chemistry indicates that
geological control mechanisms throughout
the basin largely determine the mineralization
levels in water resources. However, intensive
agricultural activities and industrial settlements
exert significant pollution pressure on this natural
geochemical framework. At the basin scale, the
increase in impermeable surfaces accelerates
surface runoff and restricts groundwater

recharge, particularly in urban areas, leading to
morphological alterations that cause long-term
decline in aquifer water levels (TOB, 2018;
TOB, 2023).

In Balikesir province, the sources of water
for urban supply include dams, wells, springs,
rivers, and lakes/ponds. The current distribution
of drinking and utility water in the province is
shown in Figure 1.

The most important water sources in the
province are wells and dam reservoirs. Generally,
groundwater resources are prioritized, while
surface resources constitute 49% of the total.
Dam reservoirs used for drinking water supply
are listed in Table 2.

Lake / pond/ sea
2%

//_ Stream
0%

Figure 1. Distribution of water allocated by municipalities for drinking water networks in Balikesir province in 2022

according to water source (TUIK, 2022).

Sekil 1. Balikesir ilinde 2022 yilinda belediyeler tarafinda i¢me suyu sebekesi ile tahsis edilen su miktarmin

kaynaklara gore dagilimi (TUIK,, 2022).
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Table 2. Dams and reservoirs used for drinking water purposes in Balikesir province (CSB, 2024).
Cizelge 2. Balikesir ili igme suyu amagl baraj ve géletleri (CSB, 2024).

Dam/Pond Name Location / Aim Allocated Water Amount (hm?)
Ikizcetepeler Dam Balikesir / Drinking water 53.00

Gonen Dam Bandirma / Drinking wate 31.50

Susurluk-Séve Dam Gobel Town / Drinking water 0.32

Table 3. Capacity and characteristics of drinking water treatment plants in Balikesir province (TOB, 2018)

Cizelge 3. Balikesir ili icme suyu aritma tesislerinin kapasitesi ve dzellikleri (TOB, 2018).

No DWTP Name Location Capacity  Capacity Type Status
(district) (people)  (m*/day)
1 Balikesir Center Karesi, Altieyliil 1,100,000 220,000 Conventional Active
2 Bandirma Bandirma 540,000 108,000 Conventional Active
3 Erdek Erdek 50,000 8,700 Conventional Active
4 Gonen Sarikdy Gonen-Sarikdy 20,000 3,000 Slow Sand Filter Active
5 Susurluk Susurluk 34,500 8,640 Packet System Active
(Conventional)
6 Marmara Avsa Island Marmara, Avsa Island 30,000 6,000 Reverse Osmosis Active
7 Ekinlik Island Marmara-Ekinlik Island 600 600 Reverse Osmosis Active
8 Susurluk Gobel Susurluk- Gobel 5,000 1,000 Slow Sand Filter Active
9 Susurluk Karapiirgek ~ Susurluk- Karapiirgek 10,000 1,000 Slow Sand Filter Active
Total 1,790,100 356,940

The drinking water supply for Balikesir
province is provided by nine drinking water
treatment plants (DWTP) with a total capacity
serving 1,790,100 people. The capacities and
characteristics of these facilities are presented
in Table 3 (BASKI, 2025). The water supplied
from the dams listed in Table 2 is treated at
these facilities and subsequently delivered to the
Balikesir drinking water distribution network.

The existing drinking water network in
Balikesir is currently capable of serving 100%
of the provincial population and the amount of
water per capita in Balikesir is 290 L/day (TUIK,
2022; 2025). In the cities of Istanbul, Ankara, and
[zmir, the average amount of water withdrawn
per capita was reported as 190, 242 and 210 L/

person-day, respectively. The national average is
229 L/capita-day (TUIK, 2022). In this context,
the per capita water amount in Balikesir is above
both the national average and the average for these
three major cities. However, in coming years,
regular population growth is expected with the
increase of industry in Balikesir, and at the same
time, the increase in agricultural production to
meet this demand will put additional pressure on
water resources. This raises the possibility that
the city may face water supply problems in the
near future. The annual population growth rate in
Balikesir is projected to be 0.4%. In this regard,
Table 4 presents the population projections for
Balikesir in future years and the changes in
per capita water withdrawal, assuming water
resources remain constant (BKK, 2024).
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Table 4. Projected population of Balikesir and changes
in per capita water consumption.

Cizelge 4. Balikesir'in tahmini niifusu ve kisi basina
su tiiketimindeki degisimler.

Year Estima‘@d Water Amount
Population (L/capita-day)

2025 1,275,092 286

2030 1,322,975 276

2050 1,375,894 265

Based on the data, the amount of water used
per capita in Balikesir city center remains below
the average amount used in metropolitan cities.
Considering that regular population growth is
expected in Balikesir in the coming years due
to industrial expansion, it is likely that the city
will face problems with water supply in the
near future. In this context, in line with the UN

Sustainable Development Goals, it is necessary
to keep water resources in good condition and
to urgently implement strategies based on urban
water efficiency, while also considering recovery
alternatives to address potential water scarcity
problems in the near future.

MATERIALS AND METHODS

Fieldwork was conducted in the context
of the study. During this phase, collaboration
was established with Balikesir Metropolitan
Municipality and General Directorate of Balikesir
Water and Sewerage Administration (BASKI).
Water quality (7 points) and microplastic analyses
(6 points) were carried out on samples from the
drinking water network. The distribution of the
sampling points is presented in Figure 2.

N

Figure 2. Sampling points for water quality and microplastic analyses

Sekil 2. Su kalitesi analizleri ve mikroplastik analizleri kapsaminda numune alinan noktalar



Jeoloji Muhendisligi Dergisi 50 (1) 2026

65

Water quality analyses were carried out by
collecting samples from seven points within the
drinking water network (NO1-NO?7), indicated in
Figure 2 and Table 6. At six of these points (NO1-
NOG6), microplastic analysis were also conducted
for microplastic types, which are significant
pollutants and whose presence in water resources
has increased considerably. Microplastic
analyses were performed by the Central
Laboratory of Bilecik Seyh Edebali University
(BARUM). In the final stage, problems related to
water resource management were identified, and
recommendations for a sustainable management
model were made based on existing best practice
examples. Within the scope of the study,
microplastic analyses were conducted using the
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pyrolysis gas chromatography/mass spectrometry
(PY GC-MS) method with a Shimadzu QP2010-
Ultra model device. The pyrolysis unit used in
the device was the PY-2020 model. The analysis
conditions are presented in Table 5.

For the analysis, 500 mL water samples
collected from the sources were concentrated by
evaporation to 1 mL. Subsequently, 0.2 uL of the
concentrate was injected into the instrument, and
microplastics were identified and quantified.

The indicator compounds used for the
quantification of the microplastic types measured
within the scope of the study, along with the
MS scan range (m/z), R?, and LOD values, are
presented in Table 6.

Table 5. Specifications of the GC-MS analytical method for microplastic analysis.

Cizelge 5. Mikroplastik analizine yonelik GC-MS analiz yonteminin dzellikleri.

Method Name PY GC MS METOD

Device Type Gas Chromotography Mass Spectroscopy (GC-MS)
Device Brand SHIMADZU

Device Model QP2010-ULTRA MODEL

Pyrolize Model PY-2020 IS

Analysis Condition

Measured Microplastic
Components

Pyrolysis unit:

Temperature: 550 °C, Time: 30 s
GC unit:

Carrier gas: high purity helium
Colon Flow: 1 mL/min

Oven Program: 5 minutes at 40 °C, then heating at a rate of 20 °C/min

up to 320 °C, held for 10 minutes
MS unit

Interface temperature: 300 °C
Scan range: 30-500 m/z

PET (Polyethylene Terephthalate)

PP (Polypropylene)
PE (Polyethylene)

Journal of Geological Engineering 50 (1) 2026
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Table 6. Indicator compounds used in microplastic analysis and measurement-related parameters.

Cizelge 6. Mikroplastik analizinde kullanilan indicator tiirleri ve dl¢iime yonelik bilgiler.

Polymer Characteristic pyrolysate (P1-P2)

R*  LOD (ug) REF

PE P = 1,13-tetradecadiene
P_=1-Heneicosene (1-tetradecene)
PP P, = 2,4-Dimethyl-1-heptene
P, =2,4,6,8-tetramethyl-1-undecene
PET P, = Benzophenone
P, = Ethan-1,2-dyilbenzoate

0.995 0.125 Fan et al. (2022)

0.987 0.05 Morioka et al. (2024)
0.998 2 Morioka et al. (2024)
0.998 5 Fan et al. (2022)
0.999 0.025 Morioka et al. (2024)
0.999 0.05 Kaal et al. (2023)

LIMITATIONS

This study is subject to several limitations
that should be considered when interpreting
the results. First, although the Susurluk Basin
extends over a large geographical area, the
analysis was restricted to seven sampling points.
These locations were selected because they are
representative sites that are consistently used
by the Balikesir Metropolitan Municipality and
the General Directorate of Balikesir Water and
Sewerage Administration (BASKI) for routine
water quality monitoring. Second, the assessment
was based on a single sampling campaign
conducted to evaluate the instantaneous condition
of the water resources during the study period.
As a result, temporal and seasonal variations in
water quality were not examined. This limitation
may constrain generalization of the findings
with respect to long-term hydrological and
hydrochemical dynamics in the basin.

RESULTS AND DISCUSSION

In cooperation with the Balikesir Water and
Sewerage Administration, water quality analyses
were conducted on drinking water samples
collected from different points in Balikesir. The
results were compared with the limit values
specified in the Regulation on Water Intended for
Human Consumption (RWIHC) (RWIHC, 2005).

The drinking water analysis results
conducted in the Manyas district of Balikesir at
the end of 2024 and beginning of 2025 generally
complied with RWIHC standards. According
to Table 7, measurements in all neighborhoods
showed that trace elements (arsenic, cadmium,
lead, nickel, etc.) remained well below the limit
values, indicating that the water resources are
free from industrial and agricultural pollution.

The low levels of ammonium and nitrate
indicate that there is no significant fecal
contamination in the water resources. Agricultural
fertilizers and the nitrogen cycle in soils are also
important sources of nitrate. Physical parameters
(turbidity, pH, color, conductivity) also
remained within the acceptable range across the
neighborhoods. Water pH values were between
6.5-9.5, and electrical conductivity values were
well below the limits. This demonstrates that the
local population generally has access to healthy
drinking water sources.

In addition, microplastic measurements
were carried out and evaluated (Table 8).
According to Table 8, the presence of at least one
type of microplastic in each water sample clearly
shows that, alongside conventional parameters,
micropollutants are highly significant and that
conventional treatment practices are insufficient
in removing them.
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Table 8. Sampling points among the six locations where microplastics were detected, types of microplastics, and

concentrations identified

Cizelge 8. Numune alinan 6 noktada arasindan mikroplastik tespit edilen noktalar, mikroplastik tiirleri ve tespit

edilen konsantrasyonlar

Type Concentration Total
NO Location P Compound Name Concentration
Detected (ng/L)
(ng/L)
2 Madra Mountain Edremit PP 2,4,6,8 tetramethyl 1 undecene 5.3 5.3
3 Kapakli Dist. Manyas PP 2,4,6,8 tetramethyl 1 undecen 4.0 4.0
) . PE 1,1- heneicosene
4 Haciyakup Dist. Manyas 12
PP 2,4,6,8 tetramethyl 1 undecene 4
) PE 1,1- heneicosene
5 Derekoy Dist. Gonen 12.6
PP 2.4,6,8 tetramethyl 1 undecene 4.6
6 Derekoy Dist. (Cave) PP 2,4,6,8 tetramethyl 1 undecene 39 39

Lietal. (2023) reported that microplastics are
now found everywhere in the global environment.
The potential health risks of this emerging
pollutant are highly concerning. Literature
reviews show that microplastics are frequently
detected in environmental and human samples.
Humans are potentially exposed to microplastics
through ingestion, inhalation, or skin contact.
Microplastics can cause oxidative stress,
DNA damage, organ dysfunction, metabolic
disorders, immune responses, neurotoxicity,
and reproductive and developmental toxicity
at the cellular level. Furthermore, studies
suggest that exposure to microplastics may be
associated with various chronic diseases. Major
commercial plastics include polypropylene (PP),
polyethylene (PE), polyethylene terephthalate
(PET), polystyrene (PS), and polyvinyl chloride
(PVO).

Using a similar measurement method,
Dalmau-Soleretal. (2024) measured microplastic
(MP) concentrations in four different water
samples, reporting values ranging between
11.3-77.1 pg/L. Gomiero et al. (2021) reported
MP concentrations in drinking water networks
ranging between 6.1-93.1 ng/L. Based on similar

studies in the literature, the levels measured in
Balikesir waters are relatively low. However,
measures must be taken to prevent concentration
increases by reducing plastic use, preventing
plastics from reaching water resources, and
recycling existing plastic waste.

These findings indicate that sustainable
water management practices at the local scale
have yielded positive results. Although the
results remain below the limit values, variability
among neighborhoods highlights the need for
regular quality monitoring.

For the efficient and effective use of water
resources, it is crucial to utilize alternative
sources rather than relying solely on natural water
resources. Climate change-induced drought is
one of the pressing environmental problems
threatening water resources and, consequently,
humanity’s future.

Balikesir province is developing not only
in terms of agriculture and tourism but also in
industry, with five organized industrial zones.
Parallel to this development, necessary measures
must be taken to protect water resources. More
effective irrigation methods should be used in
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agriculture. Instead of flood irrigation, efficient
techniques such as drip irrigation and sprinkler
irrigation should be adopted. Studies show that
the State Hydraulic Works (DSI) achieved up to
two-thirds savings in irrigation water in different
provinces. In terms of urban landscaping, native
vegetation that requires minimal water and
maintenance should be utilized (Yarin, 2024;
Siizer, 2025). Natural ecosystems should not be
destroyed during construction.

As industry in the province continues to
grow and the number of organized industrial
zones (OIZ) increases, the expansion of social
facilities will also lead to population growth.
When admitting firms to existing OIZ, priority
should be given to companies that adopt a green
industry approach—those that use fewer natural
resources, produce high value-added products,
and emphasize waste recycling practices.

In this context, considering the increasing
agricultural and industrial activities, population
growth, and climate impacts, it should be
anticipated that pressure on Balikesir’s water
resources will intensify in the coming years.
Local governments are seeking new sources as a
“Plan B” to reduce this pressure. However, Plan
B should not be limited to searching for new
sources. It must be remembered that resources
are not infinite, and they must be used efficiently
to ensure the best possible quality and quantity
for future generations. Therefore, the most
critical aspect of effective resource use is the
implementation of recovery and reuse practices at
the highest level. The existing water distribution
infrastructure must be checked to identify and
reduce leakage losses. In arecas where leakage
monitoring is not conducted, nearly 30% of clean
water is lost before reaching the end user. Local
governments should also employ digital twin
applications to identify water use habits and raise
public awareness about water-saving practices.
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Based on usage characteristics detected by digital
twins, water-saving equipment (e.g., aerators)
should be installed to reduce household water
consumption.

According to long-term meteorological
data, Balikesir receives rainfall on 95 days per
year, with an annual average of 604 mm (MGM,
2025). Assuming 50% efficiency in rainwater
harvesting after evaporation and losses, a
building with a roof area of 100 m? could harvest
approximately 30 m* of rainwater annually. This
water could be used for garden irrigation, toilet
flushing, and car washing. Utilizing rainwater
can help alleviate the demand on existing water
resources.

Household water use data show that 26% of
water is consumed in toilets and 22% in laundry.
Rainwater harvesting should begin with public
buildings and then be expanded (Kandir, 2024).

Due to climate change, extreme rainfall and
related flooding events have been observed in the
province. One of the reasons is the impermeability
ofurban surfaces, especially asphalt and concrete.
It must be noted that stormwater runoff does
not contribute to replenishing water resources.
These waters should be stored, or where storage
is not possible, infiltration should be facilitated
to recharge groundwater. In this context, sponge
city applications should also be implemented in
Balikesir. Otherwise, insufficient groundwater
recharge will lead to a continuous decline in
groundwater levels.

CONCLUSION AND
RECOMMENDATIONS

Within the scope of the study, an assessment
was conducted to determine water quality and
microplastic levels in the Balikesir drinking
water distribution network. The results obtained
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indicate that there are no water quality issues at
the sampled locations. Except for sampling point
1, various types of microplastics were detected
at the other sampling points (2-3—4—5-6). In this
context, it is recommended to enhance recycling
practices that prevent plastics from entering water
resources and to review measures about reducing
the use of single-use plastics in order to mitigate
the increase in microplastic pollution in water
sources. Additionally, considering the growing
pressure on water resources due to drought, it is
advised to promote practices such as rainwater
harvesting and to evaluate alternatives for the
treatment, recovery, and reuse of wastewater.

ACKNOWLEDGEMENTS

This study was supported by Balikesir
University  Scientific =~ Research ~ Projects
Coordination Office (BAP) (Project Number:
2024/052).

REFERENCES

BASKI, (2025). Balikesir Su ve Kanalizasyon Idaresi,
balsu.gov.tr/icmesuyu-aritma-tesisleri

BKK, (2024). Balikesir Kent Konseyi https://www.
balikesirkentkonseyi.org/sayfa/nufus-ve-egitim.
html Erigim Tarihi: 06.04.2024

Biiyiikersen, Y. & Efelerli, S. S. (2008). Porsuk havzasi
su yonetimi ve Eskisehir 6rnegi. TMMOB
Su Politikalar1 Kongresi 2. Cilt, (451-459).
https://www.hidropolitikakademi.org/uploads/
wp/2014/05/Saim-Efelerlil.pdf

CSB, (2024). Balikesir ili 2024 Y1l Cevre Durum
Raporu. Balikesir Valiligi Cevre, Sehircilik Ve
iklim Degisikligi 1 Miidiirliigii (Unpublished).

Dalmau-Soler, J., Boleda, R. M. & Lacorte, S. (2024).
Routine method for the analysis of microplastics
innatural and drinking water by pyrolysis coupled
to gas chromatography-mass spectrometry.
Journal of Chromatography A, 1730, 1-8. https://
doi.org/10.1016/j.chroma.2024.465153.

Fan, L., Gai, L., Tong, Y. & Li, R. (2017). Urban
water consumption and its influencing factors
in China: Evidence from 286 cities. Journal of
Cleaner Production, 166, 124-133.

Fan, W., Salmond, J. A., Dirks, K. N., Cabedo Sanz,
P., Miskelly, G. M. & Rindelaub, J. D. (2022).
Evidence and mass quantification of atmospheric
microplastics in a coastal New Zealand city.
Environmental Science & Technology 56 (24),
17556-17568.

Gomiero, A., Qysed, K.B., Palmas, L. & Skogerbg,
G. (2021). Application of GCMS-pyrolysis to
estimate the levels of microplastics in a drinking
water supply system, Journal of Hazardous
Materials, 416, 1-8.

Kaal, J., Goni-Urtiaga, A., Wenig, P., Veliu, M.,
Moreno-Jiménez, E., Plaza, C. & Panettieri, M.
(2023). Simultaneous molecular fingerprinting
of natural organic matter and synthetic polymers
(PE, PET, PP, PS and PVC) using analytical
pyrolysis. J. Anal. Appl. Pyrolysis. 175, 106159.

Kandir, F.S. (2024). Yagmur Suyu Hasad1 ve Cat1 Suyu
Hesabi1. Meteoroloji Mithendisleri Odasi Hidroloji
Komisyonu, (1-11). https://meteorolojimuh.org.
tr/wp-content/uploads/2024/09/Yagmur-Suyu-
Hasadi-ve-Cati-Suyu-Hesabi.pdf

Karaman, S. & Gokalp, Z. (2010). Kiiresel Isinma
ve Iklim Degisikliginin Su Kaynaklar1 Uzerine
Etkileri, Tarim Bilimleri Arastirma Dergisi, 3
(1), 59-66.

Konyali Dereli, C. & Cay, R. D. (2023). Siirdiiriilebilir
Yagmur Suyu Yoénetimi Uzerine Bir Inceleme:
Edirne Ornegi. Diizce Universitesi Orman
Fakiiltesi Ormancilik Dergisi, 19(2), 97-117.
https://doi.org/10.58816/duzceod. 1215826

Korbalta, H. (2023). Kentlerde Su Krizi ve Mekansal
Planlama. In: Tekin, O. F. (ed.), Kent ve Kriz,
(pp.37-64), Ozgir Yaymlari.  https:/doi.
org/10.58830/0zgur.pub269.¢1085

Li, Y. Tao, L. Wang, Q. Wang, F. Li, G. & Song, M.
(2023). Potential Health Impact of Microplastics:
A Review of Environmental Distribution, Human
Exposure, and Toxic Effects. Environment &
Health, 1 (4), 249-255.



Jeoloji Muhendisligi Dergisi 50 (1) 2026

71

Lins, G. M., Cruz, W. S., Vieira, Z. M., Neto, F. A.
& Miranda, E. A. (2010). Determining indicators
of urban household water consumption through
multivariate statistical technique. Journal of
Urban and Environmental Engineering, 4(2), 74-
80.

MGM, (2025). Meteoroloji Genel Midirligi Web
Sayfasi, Balikesiruzun yillar meteorolojik veriler,
https://www.mgm.gov.tr/veridegerlendirme/il-
ve-ilceler istatistik.aspx?m=BALIKESIR

Morioka, T., Tanaka, S., Kohama-Inoue, A. &
Watanabe, A. (2024). The quantification of
the airborne plastic particles of 0.43—11 pum:
Procedure development and application to
atmospheric environment. Chemosphere, 351,
141131.

Orhon, D., Sézen, S., Ustiin, B., Gérgiin, E. & Karahan
G. (2002). Su Yonetimi Ve Sirdiirtlebilir
Kalkinma On Rapor, Vizyon 2023: Bilim ve
Teknoloji Stratejileri Teknoloji Ongdrii Projesi
Cevre ve Sirdiriilebilir Kalkinma Paneli,
(unpublished).

Praskievicz, S. & Chang, H. (2009). Identifying the
relationships between urban water consumption
and weather variables in Seoul, Korea. Physical
Geography, 30(4), 324-337.

RWIHC, 2005. Regulation on Water Intended for
Human Consumption, O.G. date: 17 Feb 2005,
0O.G. number: 25730. O.G. Annex 1 (Amended
attachment: RG-7/3/2013-28580). Ministry of
Health http://shsm.gov.tr.

Rouillard, J., Vidaurre, R., Brouwer, S., Damman,
S., Ponce, A. A., Gerner, N. V. & Termes, M.
(2016). Governance regime factors conducive to
innovation uptake in urban water management:
Experiences from Europe. Water, 8(10), 477.

Research Article / Aragtirma Makalesi

Siizer, S. (2025). Sulama Sistemleri, Trakya Tarimsal
Arastirma  Enstitisi ~ Midirligi, https:/
arastirma.tarimorman.gov.tr/ttac/Sayfalar/Detay.
aspx?Sayfald=88.

Teksoy, A., Nalbur, B. E. & Akal Sénmez, S. K. (2017).
Assessement of Water and Waste Water Potantial
of Bursa City. Uludag University Journal of the
Faculty of Engineering, 22(1), 115-123.

TOB, (2018). Havza Koruma Eylem Planlarinin Nehir
Havzas1 Yénetim Planlaria Déniistiiriilmesi I¢in
Teknik Yardim Susurluk Nehir Havzast Yo6netim
Plan1 (2018). OUT 27 2.2.9 RBMP_FINAL
SU TR V00 RO06.pdf

TOB, (2023). Tarim ve Orman Bakanligi, Degisen
Iklime Uyum Cergevesinde Su Verimliligi
Strateji Belgesi Ve Eylem Plani (2023 — 2033)
SU-VERIMLILIGI-STRATEJI-BELGESI-ve-
EYLEM-PLANI dikey 260923.pdf

TUIK (2022) Turkish Statistical Institute Water
and  Wastewater  Statistics,  https://data.
tuik.gov.tr/Bulten/Index?p=Su-ve-Atiksu-
Istatistikleri-2022-49607 Erisim Tarihi:
10.01.2024.

TUIK (2025). Turkish Statistical Institute Population
Statistics Portal, https://nip.tuik.gov.tr/

UNEP (2023). https://www.unep.org/ Erisim Tarihi:
03.01.2024.

Yarin (2024). DSi’den kritik uyari, https:/www.
yarinl1.com/dsiden-kritik-uyari.

Yoo, S. H. (2007). Urban water consumption and
regional economic growth: the case of Taejeon,
Korea. Water resources management, 21, 1353-
1361.1

Journal of Geological Engineering 50 (1) 2026



