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Toxic metal is a forms of pollution that can accumulate in areas that are exposed to urban systems especially more in those which are poorly managed in terms of their

disposal of byproducts1. Such byproducts can originate from industrial waste (ie. gas emissions, effluents), vehicular use and also land use (ie. landfills) which typically

occur alongside urbanization due to demands from the urban community. The accumulation of the toxic metals can result in the degradation of neighboring ecosystems

and reducing their value to humans in terms of aesthetic properties and utility2,3. Thus, monitoring the levels of toxic metals are useful in determining the effectiveness

of the management system of the urban area and also the impact that urbanization has on the surrounding area. Therefore, the aim of our research was to investigate

the effect of urbanization on level of toxic metals in tree leaves and soil samples along an urbanization (rural → suburban → urban) in Debrecen, in Hungary and in

Valencia, in Spain.

Methodology
Tilia europaea samples were collected from Debrecen (Figure 1) and Citrus sp. From Valencia along an urbanization gradient as the leaves samples were taken from a

single tree and the soil samples were collected near the base of the same tree. Leaves samples were dried at 70oC for 1 hour after they were homogenized using a

scientific blender. The soil samples also drying process at 105oC overnight. After the samples were digested with H2O2 and HNO3. Following the preparation process,

the samples were then sent to an ICP-OES lab for elemental analysis.

Figure 1. Urban gradient for Debrecen
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In the case of Valencia, majority of the elements were determined

mathematically as non-significant except for the case in Figure 2 where the

copper concentration was found in higher concentration on the leaf samples in

the suburban area than others. In the case of the Debrecen samples, many of

the toxic metals concentration differed significantly among areas for Ba, Cu

and Ni in leaves sampels and fr Ba, Ni, Cr, Cu, Ni, Pb, Sr and Zn in soil

samples (Figure 3). Within the figure, metals in the leaf samples accumulated

more in the rural area than their urban counter part which is inverse to the

observation seen in the soil samples where metals accumulate more in the

urban areas than in their rural areas. Lastly, in Figure 4, the pollution index

was calculated via the ratio of measured elemental concentration over the

background elemental concentration obtained from a geochemical atlas

published by the EuroGeoSurveys. From this figure, it is possible to determine

the pollutants which had higher concentration than their background value are

as follows, in Valencia, they were Cu, Pb and Zn and for Debrecen, they were

Cu, Ni and Zn.

Discussion
As seen from the results, the effects of urbanization in the accumulation of

toxic metals can be seen in the Debrecen results as many of the toxic metal

were found to be mathematically significant in relationship with the urbanisation

gradient. However, in the case of Valencia, effect of urbanization is not the

primary determinant for the accumulation of toxic metals. Thus, further study in

other parameters which may influence the accumulation of toxic metals should

occur to understand further in the case of Valencia.

Results
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Figure 2. Copper concentration (mean ± SD) on Citrus sp. leaves samples

along the urbanization gradient in Valencia

Figure 3. Metal concentration of soil (mean ± SD) and on T. europaea leaf 

sample along the urbanization gradient in Debrecen

Figure 4. Pollution index of metals (mean ± SD based on soil sample from

different areas in Valencia and Debrecen
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