LEVELS AND SOURCES OF SOIL AND PLANT POLLUTION IN URBAN AREAS





SÁŇKA, M.


Ústřední kontrolní a zkušební ústav zemědělský, Brno.


--------------------------------------------------------------------------------------------------------


Abstract


	The study was carried out in the City of Brno, Czech Republic in order to determine the levels and sources of soil and plant contamination and its possible implications on human health. A group of 136 topsoil and plant samples were taken in a defined sampling pattern, both in urban (in the year 1991 and 1993) and suburban (1992 and 1994) areas, paying particular attention to traffic density and intensity of land use. Samples were analysed for the contents of six heavy metals (Cd, Cu, Cr, Ni, Pb, Zn) and polycyclic aromatic hydrocarbons. The main soil characteristics were also determined (pH, CEC, Cox).


	Traffic influence indices (IDZ) were calculated for each locality based on the traffic density and micro climatic conditions. Soil pollution indices (IZP) and plant pollution indices (IZR) were defined as a loading of soil or plant by the group of risk elements relative to acceptable upper limits and were used as a general measure of the soil and plant burden at a particular site.


	Along with the basic survey in the Brno urban and suburban areas, four specific smaller surveys within the city area were carried out (areas around the sedimentation pond in Hády, Horní Heršpice area, area around the dumping place in Černovice and children`s playgrounds in the city). In addition, a similar but smaller survey than in Brno  was carried out in the town of Aberdeen, Scotland, during the author’s stay at the Macaulay Land Use Research Institute.


	Following fundamental conclusions can be drawn from the surveys.


- Significantly higher contents of Pb, Cd, Cu, Zn and PAHs in soils and Pb, Cd, Cu, Cr and Ni in plants were found in the urban area compared with the suburban one. 


- Traffic proved to be an important source of pollution in the urban area and in localities with traffic density higher than about 10,000 vehicles a day. This influence was  most obvious in the case of Pb, Zn and Cu both in soils and plants. Traffic is also responsible for pollution of soils by PAHs although their elevated contents can be caused by other local sources as well.


- The soil pollution by the risk elements proved to be permanent or long term. Both in the urban and suburban area, no significant changes were found in the contents of these elements during the two year period. On the other hand, soil PAHs contents and plant risk elements contents varied. In case of PAHs the variation was due to changes in inputs and their degradability in the soil. In case of risk elements in plants the weather conditions, air pollution situation and age of plants were probably the main factors of the variation.


- Influence of soil properties on the level of pollution is generally very low.


- Relationship between contents of elements  in soils and plants is generally low in urban conditions, the highest being in Cd.


- The use of soil and plant pollution indices showed that Zn, Cd, Cu and Pb were the most important pollutants in soils and Pb, Ni and Cr in plants but probably still without any direct danger to the human population in the town. The results substantiate the use of plant materials for the measurement of urban environmental pollution over the medium term (one year) while the soil results may be taken as a longer term cumulative indicator. However more accurate limit values of risk element contents in soils and plants for urban environment should be specified.


- The correlation analysis between the risk elements contents in the soil indicate the same source of pollution. The highest dependence on the contents of other elements shows lead.


- Comparison of 2M HNO3 extractable contents and aqua regia contents of risk elements in the soil showed that the extractability by nitric acid is higher in anthropogenically contaminated soils than in soils with natural contents of risk elements. A high correlation was proven between the two methods.


- The informative comparison of the study results with results of Basal Soil Monitoring Scheme in protected areas showed that in the upper soil horizon of relatively undisturbed places in forests the contamination by risk elements can reach the same level as in urban conditions. 
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