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Wherever industrial development exists, environmental pollution increases day by day. The heavy metals play
an important role in soil and environmental pollutions and directly affect the human being lives. In this study,
we determine pollutions resulting from heavy metal particles emanating from the brake discs pads of the vehicles
on high ways and nearby factories. The field work was carried out in İzmir-Aliağa industrial area. Magnetic
susceptibility measurements were done at a long profile crossing the İzmir-Çanakkale highway that goes through
the study area. Here, we have determined the effect of heavy metals causing pollution in the surroundings. The
studies indicate that the average acceptable values of magnetic susceptibility in such areas is about 0−50×10−5 SI.
Here we show that the magnetic susceptibility measurement values obtained along our study profile are about 18
times the acceptable ranges.
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1. Introduction

Environmental pollution is a threat to humanity and
is an important problem to be tackled. Heavy metals
emanating to the sky as a result of industrial activity,
eventually reach the soil and consequently the plants,
and through the food chain the animals and the human
beings [1]. The density of the vehicles in the traffic, rising
as a result of increase in the population, is another factor
that causes environmental pollution.

On the other hand, considerable amount of pollution
emerge as soil contamination by heavy metal particles
emanating from the friction of the break discs of the ve-
hicles travelling on the highway. The studies carried out
by the researchers [2–19] show that the pollution level
caused by urban and industrial wastes containing heavy
metals can be detected by magnetic susceptibility (MS)
measurements. The studies of [20–24] claim that the
emission from the vehicles are strong magnetic polluters
and point out the importance of the MS measurements.

The aim of this study is to determine the environmen-
tal pollution level caused by the heavy metal particles in
the industrial wastes and emanating from the vehicles,
using one of the exploration geophysics tools, namely
the MS method. The usage of the MS parameter in the
soil pollution analysis emerge from the anomaly result-
ing from the heavy metals contaminating the soil. As
such, the measurements in this study were done using
the Bartington MS2E instrument along a profile crossing
perpendicularly the İzmir-Çanakkale highway in İzmir-
Aliağa industrial area where several polluters exist. Al-
though the average expected MS values are in the range
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of 0–50 × 10−5 SI the measurements revealed values 18
times higher than the expectations.

1.1. The location and surface geology of the study area

The Aliağa (İzmir-Turkey) study area is located in
Western Anatolia, 50 km away from İzmir (Fig. 1). The
following geologic features occur in the area: pliocene
bazaltic volcanic rocks and upper miocene limestone,
silicon limestone, marn, andesite, tuff, and volcanic-
sedimentary.

Fig. 1. Location of study area.

1.2. Chemical analysis of soil samples

Table I shows the chemical analysis results of soil sam-
ples acquired from İzmir-Aliağa region in 1992 [25] and
1997 [26] with an aim to determine the heavy metal con-
centration such as Fe, Ti, Mn, Cr, Ni, Cu, Pb, Zn, and
Mo. According to these results, the heavy metals in the
soil samples are mostly acquired from sites nearby the in-
dustrial facilities. Similarly, the air quality is found to be
poor in those regions. Moreover, these studies show that
the heavy metal concentration significantly decreases at
location away from the industrial facilities.
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TABLE I

Chemical analysis results in soil samples from the study area in 1992 [25] and 1997 [26].

Sample Distance Depth Fe Ti Mn Cr Pb Cu Ni Zn Mo
[m] [cm] [%] [ppm]

NT6 (1992) 250 0–5 1.6 – 758 3.7 61 – 22 215 –

NT2 750
0–5
5–15

4.2
5.54

–
–

486
580

6.4
4.3

22
12

–
–

23
24

243
123

–
–

NT3 1500
0–5
5–15

4.19
3.9

–
–

1155
1065

4.7
4.5

17
21

–
–

23
23

48
17

–
–

NT4 (1997) 50
0–5
5–15

4.0
3.65

1.7
0.7

6932
6000

538
359

603
503

116
98

70
56

3016
2890

0

T2 150
0–5
5–15

2.8
2.0

2.5
2.0

852
780

137
98

112
98

32
23

85
60

317
230

0

NT6 250
0–5
5–15

1.8
1.4

1.3
0.7

1077
865

42
23

112
100

23
20

50
42

155
134

0

T1 350
0–5
5–15

1.4
0.8

0.8
0.3

601
678

19
9

80
69

32
30

35
31

159
123

0

NT1 500
0–5
5–15

3.2
1.9

2.5
2.0

402
423

118
89

80
45

54
41

90
82

181
174

0

NT5 600
0–5
5–15

1.2
0.6

0.8
0.3

786
569

31
30

86
76

19
12

45
23

71
45

0

NT2 750
0–5
5–15

3
1.4

1.5
1.2

865
789

126
100

202
160

45
36

100
81

706
390

0

NT3 1500
0–5
5–15

2.8
0.5

1.5
0.4

850
803

80
56

139
100

43
29

80
60

142
129

0

1.3. Field work

MS measurements were taken using Bartington MS2E
sensor along a 700 m long profile crossing perpendicularly
the İzmir-Çanakkale highway passing by the Çebitaş,
Özkan and Habaş iron and steel facilities (Fig. 2).

Figure 3 portrays the profiles where the MS data were
acquired.

According to the analysis results of the profile; the
asphalt and the soil are polluted by the metallic dust
carried by winds from the industrial facilities and by the
metallic particles emanating from the metal discs friction
resulting from frequent breaking of the vehicles travelling
on İzmir-Aliağa highway. The MS values along the profile
reach an average of 900 at locations where the pollution
is high. This in turn indicates the sites where the metal
pollution is high in the soil and asphalt. Moreover, be-
cause of the wind effects the MS values between 50 and
200 are observed at SW side of the profile where the facil-
ities are located. Similarly, the MS values around 50 are
observed at NE side of the profile at locations away from
the industrial facilities indicating lower pollution levels
in the soil and asphalt.

2. Conclusions

The MS measurements along a profile crossing the
İzmir-Çanakkale highway that passes by Aliağa region,
yield that the heavy metal pollutions causes MS anomaly.
The anomaly is drawn by estimating the average of three
values measured at each observation point. The results

Fig. 2. A satellite image of the location of the MS pro-
file in İzmir-Aliağa industrial region.

point out a pollution level that is 18 times higher than
the normal values. This in turn indicates that in the re-
gions where İzmir-Çanakkale highway and the iron-steel
industrial facilities are located, the heavy metal pollution
is extremely high. The direction of the wind is also effec-
tive in the spatial distribution of the pollution. This is
based on the fact that the spatial elongation of the pollu-
tion is in line with the general trend of the wind. In this
respect, it is noteworthy to state that the nearby agri-
cultural areas which are in line with the wind direction
are subject to pollution resulting from the polluted dust
emanating from the chimneys of the iron-steel factories
and from the garbage waste storage areas.
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Fig. 3. Profile of the magnetic susceptibility across
İzmir-Çanakkale highway D550 (traffic density about
15,000 vehicles per day).
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