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weaknesses in enforcing emission control standards and lack of 
fundamental database on emissions. For the city atmosphere, the obtained 
ratio of PM2.5 (particles less than 2.5µm in diameter) to PM10 (particles 
less than 10µm in diameter)  implying a high contribution from 
combustion sources; their annual average exceeded the criteria published 
by Low No. 4 of Egyptian Environmental affairs Agency (EEAA)  ( El-
khatib et al. 2007, 2008). These particles are known to have magnetic 
properties. Matzka and Maher (1999) have identifed high positive 
correlation between total PM10 dust mass and the concentration of the 
contained magnetic particles (as indicated by its saturation remanent 
magnetization, SIRM), indicating coherent co-existence of magnetic and 
other urban dust particles. 

 The excellent potential of environmental magnetism as a proxy 
for atmospheric pollution levels has been reported based on analysis of 
vegetation samples including tree bark, leaves and needles (Kim et al., 
2007; Matzka and Maher, 1999; Jordanova et al., 2003; Moreno et al., 
2003). In this concern, tree leaves in roadside and urban area have been 
reported as a good accumulator of the atmosphere dusts (Eriksson et al., 
1989;  Freer-Smith et at., 1997; Moreno et al., 2003; Urbat et al., 2004, 
El-Khatib 2008). The deposition of pollution particles on tree leaf 
surfaces has been shown to result in easily measurable magnetic 
properties, including magnetic remanence (i.e. the magnetisation 
remaining after a sample has been placed in and then removed from an 
applied dc field) and magnetic susceptibility (the magnetization per unit 
applied magnetic field). For a number of industrial sites in Germany, 
Schadlich et al. (1995) found strong correlation between the magnetic 
susceptibility of pine needles and their Fe content, as a result of 
deposition of fly ash particles. Matzka and Maher (1999) found the 
isothermal remanent magnetization (IRM) imparted to leaves of birch 
(Betula pendule) in urban and suburban areas are useful as a proxy of 
traffic pollution. Suitability of both susceptibility and IRM of dust-loaded 
leaves of deciduous trees (Platanus sp. and Quercus ilex) for mapping 
vehicular traffic emissions in the city of Rome in Italy was described by 
Moreno et al. (2003).  

In Egypt, no previous studies concerning by the present research 
topic have been carried out. Accordingly, the present research represents 
the first window on this scientific area. It aimes to address problems of 
the environmental degradation of the province of  Sohag, which is 
subjected to accelerated urbanization (population over pressure by ca. 3.8 
million people) and air pollution stress (increasing traffic, industries, 









  

  

Fig. (1): Scanning electron micrographs show a) and b) magnetic particles in aggregates 
, c) magnetic particles in spherules and, d) ovoid particles less than 500nm of 
zinc (Zn) collected by different tree leaves.  

 

In terms of chemical composition, EDX analysis of particles has 
shown them to be enriched by Fe (iron oxides), Al and silicon, with varying 
concentrations of minor elements, including Mg, K, Ca, Na, Ti, V, Au and  
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Fig. 2: 
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Fig. 4: XRD patterns of the samples. The Fe3O4 peaks are denoted by grey and black 
squares. 
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