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Limiti di esposizione e normativa 

internazionale e nazionale

1

3Paolo Ravazzani - Esposizione EMF della popolazione in Europa 6 giugno 2016



European Recommendation 1999/519/EC 
on the limitation of exposure of the general public to electromagnetic fields

0 Hz to 300 GHz 
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European Recommendation 1999/519/EC 
on the limitation of exposure of the general public to electromagnetic fields (0 Hz to 

300 GHz) 
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Normativa nazionale 0 Hz – 100 kHz
Decreto del Presidente del Consiglio dei Ministri 8 luglio 2003

GU n. 200 del 28-8-2003 
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Normativa nazionale 100 kHz – 300 GHz
Decreto del Presidente del Consiglio dei Ministri 8 luglio 2003

GU n. 199 del 28-8-2003 
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Monitoraggio ELF in Europa
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Livelli di esposizione ai campi magnetici ELF in Europa 

50 – 10 MHz
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• Esposizione media della popolazione fra 0.01 e 0.1 µT

• Esposizione > 0.2 µT per lunghi periodi 0.5% della popolazione

• Esposizione elevata (fino a qualche µT) in appartamenti prossimi 

a cabine di trasformazione

Thuróczy G., Ravazzani P., Bakos J., Grellier J., Samaras T., Gajšek P.: Electromagnetic field 

(EMF) exposure assessment in Europe: Low frequency Fields (50 Hz – 10 MHz), Int. J. 

Environ. Res. Public Health (under final revision)



Livelli di esposizione ai campi magnetici ELF in Europa 

0 – 10 MHz - Sorgenti
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Livelli di esposizione ai campi magnetici ELF in Europa 

0 – 10 MHz - Sorgenti
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La classificazione dell’esposizione potrebbe essere utile nei 

processi di valutazione del rischio, permettendo una migliore 

stima del possibile impatto sulla salute e della “magnitude of 

risk”

In termini generali i livelli di campo magnetico alle ELF ai quali la 

popolazione Europea è esposta sono notevolmente inferiori 

non solo ai tipici limiti espositivi in Europa per le frequenze in 

analisi ma anche ai livelli di 0.3-0.4 µT utilizzati per clusterizzare 

I dati a scopi epidemiologici



Struchen B., Liorni I., Parazzini M., Gängler S., Ravazzani P., Röösli M.: Analysis of 

personal and bedroom exposure to ELF-MF in Italy and Switzerland, Journal of 

Exposure Science & Environmental Epidemiology, 1-11, 2015.

Liorni I., Parazzini M., Struchen B., Fiocchi S., Röösli M., Ravazzani P.: Children’s 

Personal Exposure Measurements to Extremely Low Frequency Magnetic 

Fields in Italy Int. J. Environ. Res. Public Health 2016, 13, 549
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Misura dell’esposizione ai campi magnetici a 50 

Hz dei bambini in Italia e Svizzera



ARIMMORA ARIMMORA evaluated the EXPOSURE of children (6-13 years old) to ELF magnetic 

fields

Partecipants:

- CNR-IEIIT Milano Italy (WP leader)
- ITIS, ETHZ, Zurich Switzerland

- UNIBAS, Basel Switzerland

- SPEAG, Zurich Switzerland

�PERSONAL EXPOSURE 

MEASUREMENTS

““Advanced Research on Interaction Mechanism of Advanced Research on Interaction Mechanism of 

Electromagnetic Electromagnetic 

Exposure with Organisms for Risk AssessmentExposure with Organisms for Risk Assessment””
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PERSONAL EXPOSURE 

MEASUREMENTS

LEVELS  AND TEMPORAL PATTERN OF ELF-MF EXPOSURE correlated to the 

behaviour and movement of children (6-13 years) during their daily-life.

Measurement campaigns in two different seasons (Spring/Summer 2012 and Winter 2012/2013)  

have been performed for each child.

� 150 children in 2 different countries (Italy and Switzerland) with different 

regulatory limits;

� 3 different groups:

•Children living or attending school within 200 m of a high voltage power line or within 

50 m of an underground cable;

•Children living in a building with built-in trasformer station;

•Random sample of a group of children will be used for comparison.
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PERSONAL EXPOSURE 

MEASUREMENTS

VERIFICATION OF THE EXPOSIMETERS (Emdex II and Emdex Lite) before their use in personal 

measurements (and before the second test season) to check their functioning. 

A protocol for the verification has been developed. 10 Emdex II and 2 Emdex Lite  devices have 

been verified  by the CNR-IEIIT at the IT'IS Foundation laboratories, Zürich.

SPECIFICATIONS OF THE DEVICES
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isib-cnr

PERSONAL EXPOSURE 

MEASUREMENTS

Monday Tuesday Wednsday Thursday

Initial visit :

•hand out of time-

activity diary and 

GPS logger

•start and 

positioning of 

EMDEX II device-

Final visit:

•collection of 

EMDEX II and GPS 

logger

•check and 

collection of time-

activity diary and 

questionnaire

Spot Measurement in                                             Spot Measurement 

Child’s Bedroom                        Personal Measurement                in Child’s Bedroom

To each child will be given:

Magnetic field 

meter

GPS logger

• Time-activity diary for each 

personal measurement day;

• Questionnaire to check 

possible exposure relevant 

factors.

Example of a week-day measurement

PERSONAL MEASUREMENT PROCEDURE
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Summer/Winter reproducibility of total personal exposure measurements. The 

scatterplots show adjusted cold vs warm season measurements for the mean, geometric 

mean and 99th percentile (n=159). The Spearman’s rank correlation coefficient is also 

given. 
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Summer/Winter reproducibility of total bedroom exposure measurements. The 

scatterplots show cold vs warm season measurements for the mean, geometric 

mean and 99th percentile (n=88). The Spearman’s rank correlation coefficient is also 

given.
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Comparison of total personal and bedroom exposure for the mean, 

geometric mean and 99th percentile (n=243). The Spearman’s rank 

correlation coefficient is also given.

Paolo Ravazzani - Esposizione EMF della popolazione in Europa 206 giugno 2016



Comparison of total personal exposure of the geometric 99th percentile and 

proportion of measurements >0.4 µT with total bedroom geometric mean exposure 

(n=243). The Spearman’s rank correlation coefficient is also given.
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Monitoraggio RF in Europa
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Gajšek P., Ravazzani P., Wiart J., Grellier J., Samaras T. and Thuróczy G.: Electromagnetic 

field (EMF) exposure assessment in Europe. Radio Frequency Fields (10 MHz - 6 GHz), 

Journal of Exposure Science and Environmental Epidemiology, 25, pp. 37–44, 2015



1. The general RF exposure level of the population from the fixed RF sources 
including LF/MF broadcast, VHF broadcast, UHF TV and telecommunications is 
very low. The range is between 0,01-1 V/m in Europe that is many times 
below the exposure limits of EU recommendations. 

2. The results of exposure measurements show that more than 60% of recorded 
total EMF exposures were below 1 V/m, less than 1% above 6 V/m and only 
less than 0,1 % were above 20 V/m field strength. The relevant European 
recommended exposure limit for the public is in the range of 28 V/m to 87 
V/m. 

3. The contribution of the RF exposure from wireless communication technology is 
continuously increasing and now is above 60 % of the total exposure.
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Science consists in grouping facts so that general laws or 

conclusions may be drawn from them

Charles Darwin
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