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To assess the enrichment degree of heavy metals in 
the soils, the geo-accumulation index (Igeo) is
used. Igeo can be calculated by the following formula

Igeo=log2(kCi/Bi)Igeo=log2kCi/Bi

where Ci is the actually measured concentration of 
the heavy metal in the samples. k is corrected 
coefficient, which take account of variation of 
background value caused by anthropogenic 
influences or litho logic variations in the soil (in 
general k = 1.5). Bi is the reference value of heavy 
metal concentration in soil

Geo-accumulation index
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Potential ecological index

In order to evaluate the potential ecological risk 
caused by heavy metals in soil, the potential 
ecological risk index (PEI) was utilized. The PEI was 
established by Hanson to assess the characteristics 
of heavy metal contaminants on the basis of
sedimentary theory

RI=∑ni=1Eir,Eir=Tir∙Cir=CiD∙CiB

where RI is the sum of the potential risk of individual 
heavy metal, EirEri is the potential risk of individual 
heavy metal, TirTri is the toxic-response factor for a 
given heavy metal, value of TirTri for Cd, Ni, Zn, Cu, 
and Cr are 30, 5, 1, 5, and 2, respectively . CirCri is 
the contamination factor, CiDCDi is the present 
concentration of heavy metals in soil, and CiBCBi is 
the reference value of heavy metal concentration in 
soil
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Hanson defined five categories of EirEri , and four 
categories of RI
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Concentrations of HMMs in Moscow

Source: Kosheleva et al. 2018

Please calculate Igeo and PEI 
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Concentrations of HMMs in Rome, mg/kg

Please calculate Igeo and PEI 
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Source: Wikipedia
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Source: Wikipedia



Source: Waffle et al. 2017

GDD = (daily max +daily min)/ 2 − BaseTemperature

If the daily mean is less than the base temperature, a value of 0 is 
added to the total GDDs

Please calculate GDD and check which crops could be cultivated in Rome and Moscow?
Use record high and record low once a month.
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