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In this study, water samples were taken from 19 different points in the Biiyilk Menderes Basin
under the effect of drought and the physicochemical parameters, total concentrations of elements P, K,
B, Ca, Mg, Fe, Cu, Mn, Zn, Cd, Pb, As and Hg were measured. The analyses revealed that the region
is at potential environmental risk due to metal pollution. The results of the metal analysis show that the
Biiyiik Menderes River is under pressure from various pollutants, especially agricultural and industrial
pollutants. Especially Hg and As pollution of industrial and agricultural origin pose a risk of increasing
environmental toxicity in the basin.
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OMPEAOENEHUE J3NNEMEHTHOIO COCTABA 3AIPA3HEHUA
NMOBEPXHOCTHbIX BOO B BACCEWHE BYIOK-MEHOEPEC (TYPLIUA)

H. 3enHanoBa’, ®. Keckun", M. Oéngro’, A. Oemunpak?

Y LleHmp uccnedogaHull u npumeHeHus akonoauyeckux npobnem, YHusepcumem Myana Cumku KoumaH, Myana,
48000, Typyus, ademirak@mu.edu.tr

B »TOoM mccnemoBanuu ObUTH B3SITHI MPOOBI BOABI U3 19 pa3nmuuHbIX Touek B Oacceiine peku bro-
OK-MeHepec Mo BO3JACHCTBHEM 3aCyXH M M3MEPEHbI (DU3UKO-XUMHUUECKHE TapaMeTphbl, 00mHe KOH-
uentpanuu 3ementoB P, K, B, Ca, Mg, Fe, Cu, Mn, Zn, Cd, Pb, As u Hg. B pe3sysnbrare anaiu3on
6BIHO YCTAHOBJICHO, YTO PETUOH HAXOOUTCH IO MOTCHUIUAJBHBIM 3KOJIOTMYCCKHUM PUCKOM C TOYKHU 3pC-
HUS 3arps3HEHHs MeTautaMu. Pe3ynpTaThl aHadn3a METAJUIOB MOKA3hIBAIOT, UTO peka brorok-Menaepec
HaxXOOUTCH o[ JaBJICHHUEM MHOTUX 3arpA3HAIOIINX BECUICCTB, OCO6eHHO CEJIbCKOXO035IMCTBEHHEIX U Impo-
MBIIJICHHBIX 3arpsA3HAIOMIUX BCIICCTB. OCO6CHHO 3arpsA3HCHUEC PTYTHIO U MBIIIBAKOM HNPOMBIIIJICHHOI'O
U CEJIbCKOXO0351CTBEHHOTO IIPOUCXO0KCHUS MIPEACTABISET PUCK YBEIUYEHUSI TOKCHYHOCTU OKPYXKAIOLIEH
cpensl Ay 6acceifHa.

Knrwoueswle cnosa: 3arpsizHeHne BoJbl; Oacceiin brotok-MeHaepec; 371eMeHTHI; 3arps3HSIOIINE BEIIECTRa.
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INTRODUCTION

Water is an indispensable resource for the continuity of vital activities [1]. However, due to
population growth, anthropogenic activities and climate change, all resources, especially basins that
provide water supply, have been in great danger in recent years [2,3]. In this direction, the main
objectives of observing environmental parameters in natural resources are to evaluate the availability
and quality of natural resources, control the frequency of pollution-oriented problems, identify
environmental and public health risks and use them beneficially [4]

The aim of this study is to conduct a pollution assessment of the Biiylik Menderes River Basin, one
of the most important rivers of Turkey (584 km2), which is under the influence of point and non-point
pollution sources such as agricultural activities, geothermal power plants, leather and textile industry,
olive oil factories, mining, domestic and other industrial wastes, thermal power plants, boat use and
fishing, by measuring the concentrations of P, K, B, Ca, Mg, Fe, Cu, Mn, Zn, Cd, Pb, As and Hg in water.
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MATERIALS AND METHODS

The Biiyiik Menderes basin is located in the west of our country with a length of 584 km (figure).
P, K, Ca, Mg, B, Fe, Cu, Mn, Zn, Cd, Pb, As and Hg analyses of water samples were performed
with ICP-OES (inductively coupled plasma/optical emission spectroscopy) device at Mugla Sitki
Kog¢man University Agricultural Application and Research Center. The analysis methods used in
the study were selected in accordance with APHA Standard Methods, EPA Methods and matrices
from current literature for water and wastewater analyses. Each sample was repeated 3 times and
the average was taken and noted. The water analysis parameters and analysis methods used in the
study are given in Table 1.

Table 1
Methods and parameters used in water analysis
Measurement
Parameters Methods Reference Methods
range
Water temperature Laboratory and field method SM 2550 B 0-100 °C
pH Electrometric method SM 4500 H'B 1-14
Dissolved oxygen Optical probe SM 4500-O H 0-50 mgL"!
Conductivity Laboratory and field method SM 2510 B 0-200 mS/cm
Salinity Laboratory and field method SM 2520 B 0-70 %o
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Study area map, sampling points and digital elevation model
(Taken from the PhD thesis Nigar 2023: Investigation of the Effects of Climate Change
on Metal Mobilization in the Bilyiik Menderes Basin)
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RESULTS

The water temperature values of the basin vary between 16.6-25.9 oC, and the average value
in the study area is 21.5 oC, pH values vary between 7.5-9.3, and the average value was measured
as 8.3. Dissolved Oxygen values in the Bilylik Menderes River vary between nd (not determined)
-12.2 mgl.-1, and the average value was determined as 6.84 mgL-1. Electrical conductivity values
in the Biiyiilk Menderes River are between 314-30208 uScm-1, and the average value is 3101 uScm-
1. Salinity values are between 0.18-19.6 %o, and the average value is determined as 1.86 %o. The
analysis results of the elements obtained in the study are given in Table 2.

Table 2
Results of element determination in water samples

Descriptive Statistics
Elements Unit Min. Max. Average Std. deflection

K ppm 3,13 248,38 30,91 52,50
Ca ppm 48,63 318,20 108,35 66,46
Mg ppm 12,49 152,19 65,49 33,97
B ppm ND 2,42 1,84 0,67
Fe ppm ND 2,15 1,72 0,53
Cu ppb ND 38,32 12,5 10,61
Mn ppb 1,56 769,08 194,97 186,24
Zn ppb ND 12,44 9,71 3,02
Cd ppb ND ND ND ND
Pb ppb ND ND ND ND
As ppb 1,65 55,64 23,61 14,95
Hg ppb ND 47,54 27,7 10,30

ND: Not Determined, Min: Minimum, Mak: Maxsimum,

DISCUSSION AND CONCLUSION

In the studies conducted in the geothermal areas of the basin, Mn, Ca, Mg, B, Fe and As
elements were found in high concentrations. In particular, As values were determined between
ND-55.4 pgL', while the average value was determined as 23.61 ugL-'. Cu element was found
to be more concentrated in areas close to agricultural areas, this is thought to be due to studies
such as fertilization, chemical use and pesticide use. The fact that Zn increased more in rural
and agricultural areas indicates that this element may have both agricultural and lithogenic
properties. It is thought that Mn, Zn, Cu increased due to their use as pesticides in agricultural
areas. Cd and Pb values of the Biiylik Menderes River were determined as ND in all sampling
stations. However, Hg values were determined between ND-46.8 uglL-!, while the average value
was determined as 27.7 pgL.

In this study, the correlation results obtained for metals in water are given in Table 3. Significantly
high positive and negative correlations between metals in water are marked in bold in the table. In
this study, the Kruskal Wallis Test was used to examine whether there was a difference between the
metals in water and the measurement stations. In the results obtained as a result of the examination,
except for Cd and Pb (p>0.05), the distributions of other metals in the stations showed significant
differences (p=0.000).
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Table 3
Correlation results of elements in water

K Ca Mg B Fe Cu Mn Zn As Hg
K 1
Ca | 0,51** 1
Mg | 0,69*%* | 0,68** 1
B | 0,72%* | 0,59%* 0,91%* 1
Fe 0,08 -0,32%* 0,15 0,19 1
Cu -0,01 -0,32* -0,27* -0,18 0,01 1
Mn | 0,30* 0,07 0,53** 0,52%* | 0,69** | -0,12 1
Zn -0,19 -0,55** | -0,50** | -0,53** 0,06 0,26 -0,23 1
As 0,11 0,13 0,46%* 0,45%* | 0,65** | -0,32* | 0,81%* | -0,17 1
Hg 0,17 0,29* 0,28* 0,12 -0,13 0,03 0,17 0,19 | 0,35%* 1

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

As a result, it is seen that the basin is under intense pollution pressure. Therefore, since some
ions, organic matter and particulate matter coming from pollutants can cause changes in the chemistry,
especially in the physicochemical properties of sediments and soils, it can be said that water quality
is quite effective in both the mobility and concentration of metals.
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