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INTRODUCTION

In our modern culture, information, and communication technology are changing dramatically.
As the prevalence of wireless communications devices increased, with approximately 5 billion
mobile phone users worldwide, the World Health Organization (WHO) noticed the detrimental
impacts of electromagnetic (EM) radiation revealed by cellphone towers and gadgets as a
cancerous concern to human health on May 31, 2011. However, due to high demand, the total
amount of cell phones in Iraq has surpassed 14 million. As a result, plenty of transmission tower
bases have been created. As a result, there is growing worry about electromagnetic radiation
being transmitted to humans and having biological consequences. (Al-Tamer & Al-Ahmady;
Doken & Kartal, 2016; Gherardini, Ciuti, Tognarelli, & Cinti, 2014; Hussain, Ali, Mazhir, &
Juma, 2014; Kaillander et al., 2013; Kaur, Kaur, & Sandhu, 2016; Rasheed, 2020; SAHIN,
Niliifer, & Karan, 2013).

From 1995 to 2013, a few systematic studies looked at the connection between mobile phone
use and some diseases, such as skin diseases, as well as the repercussions of these applications
through their effects on human behavior and health, such as normal human neurological

*Corresponding Author Email: enana@uomisan.edu.iq
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functioning, taking sentiments (such as depression and anxiety) and cognitive abilities,
such as executive control and working memory, into account. As a result of these concerns,
the utilization of mobile applications has increased significantly, potentially increasing the risk
of brain tumors.

These repercussions were additionally considered for children and adolescents. Additionally,
the consequences of electromagnetic waves (EMW) duration of exposure have been reported
linked to an increase in glioma and pituitary tumors. In addition, both positron emission
tomography and Raman spectroscopy were performed with electromagnetic frequencies
ranging from 900 to 1800 MHz Cellphone Electromagnetic Fields (MPEMFs) may affect brain
activity and contribute to exposed red blood cells.

Furthermore, several types of research have indicated that the widespread use of cellular
phones pollutes the environment with hazardous electromagnetic waves, such as generating a
strong mutation in animal tissues.

While existing literature studies lack evidence of the strong biochemical impacts of
electromagnetic waves on plants, such research motivates the investigation of the biological
implications of electromagnetic radiation exposure on plants. Although existing literature
studies lack evidence of the strong biochemical impacts of electromagnetic waves on plants, such
research incentive the investigation of the biological implications of electromagnetic radiation
exposure on plants. notably, plants cultivated near communication base stations. (Akakin et al.,
2021; Bauer et al., 2019; Bhargav, Varambally, & Gangadhar, 2015; Chowdhury et al., 2021;
Gupta, Sharma, & Singh, 2022; Hardell, 2018; Hardell, Carlberg, & Mild, 2013; Keykhosravi,
Neamatshahi, Mahmoodi, & Navipour, 2018; Leng & Zhang, 2016; Li et al., 2021; Upadhyaya,
Upadhyaya, & Patel, 2022a, 2022b; Yang et al., 2017)

The Global System for Mobile Communications (GSM) frequency band is between 890 and
960 MHz, there are two groups of frequencies: the frequencies between 890 and 915 MHz are
utilized for transmission while the frequencies between 935 and 960 MHz are used for downlink
as shown in Table 1. In Iraq, three major cellular mobile telecommunications networks are
operational: Asia Cell, Korek, and Zain (Kaur et al., 2016; Salih, Saeed, & Saber, 2019).

Furthermore, the mechanism of its dissemination in general, as well as its prevalence in
our daily lives as a continually and/or frequently expelled product, have contributed to a focus
on comprehending this proportion, and an experimental method has been employed to assess
the process’s most ideal and significant condition(Abdelzaher & Shehata, 2022; Elkhouly,
Abdelzaher, & El-Kattan, 2021; Owaid, Hamdoon, Matti, Saleh, & Abdelzaher, 2022)

With this context in mind, in additionally, the scarcity of studies in the country in general and
in the province of Maysan in particular the purpose of this study is to highlight the influence of
non-ionizing radiation released by mobile towers* using 280 data from 20 towers in Al-Amara, the
prefectural capital of Misan. Via Frequencies that have been measured were 900, 1800, and 1840
MHz respectively. Choosing the highest peaks of the frequency and electromagnetic field interference
peaks and contrasting them with (IDNREs) by collecting four readings for each frequency.

Table 1. shows the frequency spectra of Iraqi telecommunications companies.

Frequency

System Uplink Downlink Bandwidth
GSM 890-915 935-960 25 MHz
GSM 1800 1710-1785 1805-1880 75 MHz
GSM 1900 1850-1910 1930-1990 60 MHz
Korek 880.2-891.8 925.2-936.8 11.6 MHz
Zain 891.8-903.4 936.8-948 .4 11.6 MHz
Asia cell 903.4 -915 948.4-960 11.6 MHz

* Because of the challenging circumstances brought about by the coronavirus epidemic, activity had to be re-
stricted to this number
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MATERIALS AND METHODS
Instrumentation

is an adjustable frequency Selective Radiation Meter instrument Figure (1a, 1b) for measuring
safety and ambiance in high-frequency electromagnetic environments that span 9 kHz to 6 GHz.

Methods
This segment was completed in three stages: The initial stage has chosen 20 cellphone
mobile towers* in Misan Governorate’s Al-Amara city core of the processor Figure (2). In the

10

—
1. Global Position System (GPS) receiver, 2. LCD panel, 3. Horizontal soft keys, 4. Vertical Soft

keys, 5. On/Off key, 6. Charging indicator, 7. Status display, 8. Keypad and rotary control,

9. Selects functions and values,10. Microphone

Fig. 1. Selective Radiation Meter SRM-3006 (on the left) and the components of the device (on the right)

Amara city
center of
Misan
province

Distribution of
mobile phone
tower sites on the
Al-Amara city
center of Misan
province

Fig. 2. The locations of 20 verified cellphone towers in Amara, Misan province’s city center
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Fig. 3.1. The highest point of interference between the frequency and the electromagnetic field. 2: The frequency
values are in MHz.

second field test, 280 readings Table S1 were taken using SRM-3006 equipment to estimate the
interference values between frequency and electromagnetic field. Likewise, the largest peaks in
Figure (3) for each frequency’s interference had been 900, 1800, and 1840 MHz, consecutively.

Eventually, field measurements have been conducted in tandem with mathematical
calculations to compute the amount of non-ionizing radiation emitted via cell phone towers and
then compare it to (IDNRESs), as shown in Table 2.

RESULTS AND DISCUSSIONS
The values between the field and frequency:

The values of radiated field strength and frequency in Figure (4) have shown the fluctuation
in the reading between frequencies (F ) and electromagnetic field (E). At 900 MHz, however,
the Fs measurements were (932.6, 933.4, and 933.5 MHz).

In contrast, the measurement reading resources assessed (Lokanatha & Prashanth, 2022)
of E, were (103.9, 119.1, and 110.1 dBmV/m) respectively. While the highest readings of
interference values have been recorded accordingly, at frequencies 1823.9 and 1845.2 MHz
were 102.3, and 124.3 dBmV/m.

Subsequently, all of the values obtained for this combination were quantitatively analyzed



Pollution 2023, 9(4): 1515-1524

1519

o-0 T[T/ M Prar g/ X8, 00T=1,

[w/M]T 6= T ‘0002=<J AT Pue [[w/M]50 6=l 6081=<J AT ‘[{W/M]T9 $=NWIT0T6=<F A1 = .,
(STANAD ynam 1 a1edwod 03 10mo3 duoyd [[99 WO PO uorjeIpel SUIZIUOI-UOU JO dNJeA [BUIJ oY) dJe[NO[Ed
01 5.0 AqQ POPIAIP PANIWS UOHRIPRI FUIZIUOI-UOU JO JUNOWE 9y} JO J[NSL Y} 0 P YIIyM ‘WO[0)) SIY} Ul SIN[BA JO UOBWIWINS ) pAUISaIdar ¥ewg udy) £/ ¢/,(*WH) o0 = o1,
[t /A] o/ [un JAPE 001 = ,

:0001/([W/AMEP] *™H500:0 DITM O+ 1000 =" g,

(**wg) p[oy -WNWIXBN— O1}oUZeWondd[d ,,

Ta/Aly'8S =T “0007=<F AT PUe [W/A]H' 8= *GO8T =<F AT [W/A]L TH=)1WIT “0Z6=<F Al o,

“(ZHIN006) Aouanbayy 1oy syutod Suipeay .,

(1) Aouaenbayy oy, .

"I9M0] 9[Iqou JO (SJD) WRISAS uonIsod [eqoln ,

"dwiel YI0M3I9U J[IqOIN

‘(SIUQUIDINSBIW YOIYM SIIMO) ()Z-]) 19M0]) 9} JO Joquinu )G |

STI01
00 9y 6'0S1 9°0 0 9°L01 LTy €'€S6
00 9y S°'S6L €1 S0 SPIlL LTy 1°7S6
00 9y €1 10 00 698 L1y 1°€r6
00 9y 8V9 0 0 6°¢€01 L1y 9°7¢€6
(%] [%]
.:cman:_:m\woo nury _Wzah.\hm— _“Hw\w_w)“_ .:oﬁaE:M.“.oo ywry m_“ﬂ“_\wmw— —duwaﬁm—mﬂ f_ﬁﬁ\w__w— c. [ZHIN] ¥
e S ol
voveLr 4
2ZHI006 NSO 6°9C6F IS N 1122 vIsy’ 14
4 SIDUSIS ¢, S JIMO Z S21qisuodsay | TUOUDIOTT JUIWIINSDIP

(STIANAD) Pim 31 oreduwrod 03 s19m0) duoyd [[90 WOoIJ POPIS UoneIpel SUIZIUOI-UOU JO SAN[BA Y} JO UOTIE[NO[E)) *T I[qEL



1520 Alkhalidi, M. et al.

130.0

120.0

110.0

100.0

90.0

80.0

E (dBuv/m)

70.0

60.0

Fig. 4. The values of radiated field strength and frequency

utilizing a worst-case scenario derived from examining the highest peaks that were investigated
through statistical analyses(Kapetanakis et al., 2022). This eventually revealed that they were
all below what had been prescribed in IDNRESs.

Further, the power density emitted per frequency has been estimated to evaluate the degree of
the impact of non-ionizing radiation by comparing it to the legal determinant allowed emission
(IDNRE?S).

At frequency 900 MHz when the domain of readings among (930.0-935.0 MHz, 940.0-945.0
MHz, and 950.0-960.0 MHz) the highest readings of confiscated non-ionizing radiation were
recorded (1276, 2x10%, 1786.3x10° and, 3347.4x10¢ uW/cm2) respectively Figure (S2a).

Whenever frequencies measurements were being utilized, (1800 MHz) domains (1820.0-
1825.0 MHz, 1830.0-1835 MHz, and 1835-1845 MHz) figure (S2b), obtained the highest
readings respectively (227.86x10°¢, 31.35x10° and, 1.44x10° uW/cm?).

Subsequently (7205.41x10-6, 2369.51x10-6, 2156.05x10-6, and 1095.62x10-6 W/cm?2), the
highest frequency (1840MHz) values were identified throughout domains (1844.0-1854.0 MHz),
as illustrated in Figure S2c: (7205.41x10-6, 2369.51x10-6, 2156.05x10-6, and 1095.62x10-6
W/ecm2).

Power absorbed by a human organism estimated Communications

Telecom companies place base transceiver stations at strategic locations. Our foremost
concern is the inhabitants who live in the selected cell towers exposure and their health
repercussions. (Premlal & Eldhose, 2017; Vijay & Choudhary, 2017).

Therefore, the microwave power absorbed by the human body when exposed to cell tower
radiation is determined by modeling the body as a cylinder (this is done to determine the body’s
curved surface area):

The curved surface area of a cylindrical (CSA) equals 2r x-height, assuming the human waist
is 2r. If the height is 1.524m and the waist is 0.889m, the curved surface area of a human torso
(CSA) equals 0.889 x 1.524 = 1.513 m?*(Adekunle et al., 2015)

Taking into account, the data mentioned and entering them within the scope of our work
through the equation represented power density (Pd) by (Pd= CSA x Smax) for each reading of
the frequencies (900, 1800, and 1840 MHz) respectively.

Therefore, the values of power density absorbed by the human body at 900 MHz were
recorded its highest value record its highest value (3324 Watts) at a range of readings (930-935
MHz).
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While the highest value (535 Watts) was obtained at a reading frequency (940-945 MHz).
Whereas, the value of the Pd adsorbed by the human body was recorded highest recorded (2795
Watts) at readings (950-960 MHz) of the frequency (900 MHz) (Figure 5a). Furthermore, at the
frequencies (1800 and 1845 MHz) specifically at a range (of 1820-1825 MHz) and (1845-1850
MHz) respectively, recorded the highest value of Pd up to date (344 and 10901 Watts) Figure
(5b) and Figure (5c¢).
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Fig. 5a. The values of power density absorbed by the human body at 900 MHz
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Fig. 5b. The values of power density absorbed by the human body at 1800 MHz
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Fig. Sc. The values of power density absorbed by the human body at 1845 MHz

CONCLUSION

In closing, our findings imply merely all of the measurements examined throughout the
sample of 20 towers propagated in various regions of the city center, the values of non-ionizing
radiation emanating therefrom them, all of which (900, 1800, and 1845 MH,) were each beneath
(IDNREs). Where, its highest value was reported confiscated non-ionizing radiation values
(1276, 2x10-6, 1786.3x10-6, and 3347.4x10-6 W/cm2) occurred at frequency 900 MHz as the
domain of measurements among (930.0-935.0 MHz, 940.0-945.0 MHz, and 950.0-960.0 MHz)
was recorded. Whilst achieved the maximum values (227.86x10-6, 31.35x10-6, and 1.44x10-6
W/cm2) occurred at frequency 1800 MHz. Following that, the greatest frequency (1840MHz)
values were determined throughout domains (1844.0-1854.0 MHz), as demonstrated in
(7205.41x10-6, 2369.51x10-6, 2156.05x10-6, and 1095.62x10-6 W/cm?2).

Our future goals include large-scale electromagnetic field measurements encompassing the
governorate center completely, and then expanding them to include governorate districts and
districts. Investigating the electromagnetic fields produced by solar explosions and the amount
to which they interact as they enter Earth’s space at the governorate level, as well as their
interaction with the electromagnetic fields produced by the Earth via these towers. Extending
the research requires coordinated efforts across disciplines to determine the extent to which
non-ionizing radiation can damage humans, animals, and plants.
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