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|. Background-Aim

— The necessity for a complete display of
electromagnetic radiation allows researchers to
recognize which areas have been exposed, along with
the exposure of population.

— For this reason, georeferencing mapping processes

are produced regarding exposure to electromagnetic
fields.

— The purpose of this work is to study the
exposure, of the general population, to
electromagnetic radiation in crowded places
(for example squares) in the city of Larisa, one of
the five largest cities in Greece.

— Practically, our purpose was to measure the RF |
field strength evaluating RF compliance with

the ICNIRP's [2020] 2020 permissible upper |
limits in children population (children exposure).
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2. Materials & Methods

Central, Taxydromiou and Triangle) with the nearest base station.
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The three-square complex (
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Four hundred and ninety-six (496) spot measurements were carried out in three squares of Larisa city,

encompassing these crowded public urban locations.
Measurements were conducted in hours 09:00 am to 03:00 pm on two Saturdays to ensure sufficient crowd

and increased traffic.




2. Materials & Methods

Electromagnetic
radiation measurements
in Taxydromiou square

— Active

— Non-Active

Utilizing the SRM-3006 portable
spectrum analyzer (Narda Safety
Test Solutions, Pfullingen,
Germany), we evaluated
radiofrequency exposure within
the ranges of 420 MHz to 6 GHz
in areas designated for sensitive
land use.

elolo]

- BEEREEE o




The collected data are statistically evaluated to present the mean values, maximum values, and possible
variations in the levels of electromagnetic radiation. Data analysis was conducted using SPSS.

The selected squares were categorized based on traffic and the population density. Ve categorized central and
triangle square as low traffic and low population density complex and Taxydromiou square as a high traffic and
high population density.

Mood's median test analysis was conducted in two distinct scenarios, specifically categorizing the data into Low
Traffic, Maximum, and High Traffic, Maximum for the two groups.

This statistical test was chosen due to its suitability for comparing median values when dealing with non-
normally distributed data. The significant level for both tests are a = 0.05. If p > a then, no significant difference

between the two samples. If (p < a) then, the two samples (Non-Active and Active groups) are different.

Field measurements Map development process

Creation of point Creation of polygon
shapefile (maximum shapefile (public
values measured) squares)

Ordinary Kriging
Interpolation

RF Raster Files Mosaic To New Raster Raster Masking Map Production




3. Results

— At the first case (low traffic, maximum
exposure index) the p-value was 0.871,p > a, so
there is no significant difference between

two samples.

— At the second (worst) case (high traffic,
maximum exposure index) the p-value was |, p

Only 16% corresponds to mobile phones, while
the majority, 52%, corresponds to railways,
radars, links, space, sat, meteo.

The percentage contribution of servicew (frequencies) to the overall exposure ratio

" pef/Marine/PMR
4% UPLINK Mobile

/ i
Others

(Railway/Radars/Links/Spac
e/Sat/Meteo/ISM)
37%

> a, so there is no significant difference
between two samples.

Parameter Status

Median

Mean

Average Non Active

Active
Maximum Non Active

Active

0,0012

0,0012
0,00325
0,00325

0.00175

0,00173
0,00558
0,00569

WiFi 2,4+5 * DOWNLINK Mobile
259; 21%

Exposure Index for active
and  non-active  cases
measured on the high
traffic squares (n = 496).

Parameter Status Median Mean

Non Active 0.0035

Average 0,0033

0,0033
0,00131
0,00131

0,0034
0,00119
0,00125

Active
Exposure Index for active

and non-active cases I Non Active

Maximum

measured on the low e

traffic squares (n = 496).
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: The maximum exposure index of Non-Active The maximum exposure index of Active Mobile
Maximum Exposure :
Mobile Phone case for all the crowded squares. Phone case for all the crowded squares
Index Mean Value
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Non Active Non Active
Active Active
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High traffic Square Low traffic
Squares

Comparison of average exposure index,
mean value for all the cases.

Average Exposure Index
Mean Value
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index, mean value for all the cases.
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4. Conclusions

The electromagnetic field (EMF) measurements reveal that the levels of exposure in the studied areas,
including the larger squares in the city of Larissa’s are consistently below the established upper limits
thus the concurrent use of various electronic devices and communication networks does
not lead to considerable EMF exposure of the general population.

We have demonstrated that being in a highly frequented square, whether actively downloading
data or not, results in minimal additional radiation compared to other users.

— Due to the homogeneity of the field, the radiation | Limitations:
levels experienced by individuals in the square
remain consistent, regardless of their specific data | * The measurements were conducted at specific
usage. points in time and locations, and the exposure

— The beamforming effect seems to be important levels may vary under different conditions.
when you are located close to the antenna (a few The number of the data are limited, so in the
meters away) but is not playing an important role future will be performing more measurements
when you are 50-100m away (homogeneous field Iy @il [phisss. : . =
characteristics appear). Futu.re r.esearch could |nvoIYe con.tlnuous “‘*

— The integration of this geographical context into mor.'u.tormg and  the inclusion ,Of
our measurements enhances the relevance and addltlonal. parameters for aFomprehenS|ve

s . 1. : understanding of electromagnetic exposure.

applicability of our findings to real-world scenarios. S
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