
 

Abstract—In this paper, radiation of base stations (BSs) in 

different installation types was measured in order to determine 

how the electromagnetic pollution level is affected by the 

installation types of them. Measurements were carried out on 8 

BSs in Konya, Turkey. Additionally, a survey including 10 

questions was applied to Selçuk University students (334 people) 

to show how informed about radiation of mobile phones and 

BSs they are. As a result of measurements, the maximum 

radiations from BSs were observed at an apartment across BS 

on a tower, and at an apartment across BS on an apartment, 

respectively. Yet, the most of mobile phone users participating 

in the survey believes that a BS on their apartment roof has 

more radiation than the others.

 

 
Index Terms—Base station, electromagnetic pollution, 

mobile phone, radiation measurement. 

 

I. INTRODUCTION 

Wireless technologies are inevitable results of today‟s 

world. Although they were known as status of prosperity in 

the beginning, they are now used even by people having low 

income. Due to abundance of users of them, they have a 

very large worldwide industry [1]. 

Mobile phone is a major telecommunication system 

among wireless technologies [2]. The mobile phone or 

cellular technology works via BSs. Because each BS works 

for the mobile phones only in a limited region, called cell, 

the name of cellular technology is used too [2]. 

The mobile phones were firstly started to be used in the 

1980s. While they were becoming widespread, the number 

of installed BSs increased in cities at the same time. Because 

a BS serve only a limited number of mobile phone users at 

the same time, multiple BSs are essential to cover a region 

[2], [3]. Since mobile phones providing continuous 

communication have a high usage rate among people, the 

number of BSs is nearly 700 in a city having a 1,000,000 

population. Consequently, mobile phones and BSs are parts 

of our modern life [4]. Cellular technology, used only voice 

communication in the beginning, provide also photo, music 

and video sharing and TV viewing via a high speed internet 

connection now [1]. 

BSs emit low power, two way RF radiation via 

multichannel [4]. Installation of BSs may be seen on a tower 

specifically built for only cellular service, a roof and side of 

a building. Sometimes camouflaging them inside something 

such as an advertisement board, is preferred [1], [5].  
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To communicate with a mobile phone, it is connected to 

the closest BS. The mobile phone and the related BS emit 

RF radiation to serve a qualified communication. Hence the 

people in the vicinity of BS are exposed to the RF radiation 

[4], [6]. Fortunately, the RF radiation is a non-ionizing 

radiation which has not ample energy to break off electrons 

[2]. As a result of the RF radiation absorption by people, 

thermal effect is observed on their bodies. This effect varies 

directly proportional to the magnitude of the radiation. Over 

a specified magnitude of radiation, body temperature cannot 

be kept constant in spite of the circulatory system. The 

adverse effects on a body are observed when the 

temperature rise reaches 1°C [4], [7]-[9]. The allowable 

levels of RF radiations were determined on this basis by the 

international organizations such as the International 

Commission on Non-Ionizing Radiation Protection (ICNIRP) 

and the National Council on Radiation Protection (NCRP) 

[10], [11]. Because the RF radiation is many orders of 

magnitude below the allowed limit, it is said to be safe in 

terms of thermal effects by especially sectorial 

representatives [1], [12]-[14]. However, nonthermal effects 

are not taken into consideration [15]. 

In the early 1980s, BSs were assumed safe even in 

populated areas because broadcast transmitters having 

higher power than BSs were assumed safe as long as they 

were below the allowed limits [1]. However, the broadcast 

radiation can cause adverse effects such as cancers [16]; 

childhood leukemia clusters [17]-[19]; adult leukemia and 

lymphoma clusters, and mental illness [20]-[22]; brain 

tumor incidence [23]; sleep disorders, decreased 

concentration, anxiety, elevated blood pressure, headaches, 

memory impairment, increased white cell counts, and 

decreased lung function in children [24]; motor, memory, 

and learning impairment in children [25], malignant 

melanoma [26]; and nonlinear immune system changes in 

women [1], [27]. Because the cellular technology is a newer 

technology than broadcasting, observing the result of real 

effects will take more time. Actually it was partially 

discerned with the complaints of people experiencing 

adverse effects of living near a BS. Hence, some 

professional organizations were founded by physicians to 

infer these complaints such as International Committee on 

Electromagnetic Safety (ICEMS), Catania Resolution, the 

Irish Doctors Environmental Association (IDEA) and the 

Freiburger Appeal [1]. 

In this study, the radiation levels of BSs were analyzed in 

respect of installation types. It was aimed to show which 

installation type emitted the highest level of radiation in our 

daily life. Additionally, a survey was carried out to 

understand how much knowledgeable about mobile phone 

and BS radiation the mobile phone users were. 
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II. MATERIAL AND METHOD 

In this study, 6 min averaged measurements of different 

type BSs were carried out. Narda EMR-300 radiation meter 

was used as measurement device. It can both measure 

averaged value and record measurement values on a pc via 

fiber-optic connection. It has an electric probe measuring 

electromagnetic radiation from 100 kHz to 3 GHz. The 

measurement values were recorded in V/m. 

Some BSs representing BS types were determined in 

Konya, Turkey. Totally, 8 BSs were determined to make 

measurements. Different positions near each base station 

were used to measure electromagnetic radiation level. 

A survey was also applied to 334 students of Selçuk 

University in Konya, Turkey in order to measure their 

knowledge about the electromagnetic radiation of mobile 

phones and BSs. The reason for selecting university students 

is that they use mobile phone more often and they are more 

sophisticated than the other people. The survey totally 

contained 10 questions. 

 

III.   RADIATION MEASUREMENT RESULTS OF BASE STATIONS 

TABLE I: TYPE OF BSS AND THEIR MEASURED RADIATION VALUES 

TYPE OF BS POSITION V/m 

Apartment 

roof 

Open form(1) 

Near BS 3,40 

Under roof 1,17 

1 level under 

roof 0,90 

3 level under 

roof 0,60 

Ground level 0,40 

An apartment 

across BS 2,20 

Hidden 

form 

Smokestack 

(2)  

Under roof 1,44 

Ground level 0,80 

Advertisement 

(3) 

BS level 1,65 

1 level under 

roof 0,65 

Side of apartment (hidden) (4) 
BS level 2,40 

Ground level 2,10 

Tower  

Open form (5) 

Near BS 3,60 

Ground level 0,75 

An apartment 

across BS 2,50 

Open form (6) 

Near BS 4,19 

Ground level 0,90 

An apartment 

across BS 3,29 

Hidden form (7) 
Near BS 4,60 

Ground level 1,15 

Mobile (8) 
Near BS 2,40 

Ground level 1,88 

 

Eight determined base stations are given in Table I by 

Arabic numbers in parenthesis. Also the radiation amount 

measured near these base stations are given in this table. 

Number 1, 2, and 3 were mounted on the roof of the 

apartments. Number 1 can be seen by people while number 

2 and 3 cannot be seen. Number 2 and 3 were hidden BSs on 

the roof as smokestack and advertisement, respectively. 

Number 4 was mounted in a hidden way at the side of an 

apartment. It was hidden in an advertisement. Number 5, 6, 

and 7 were mounted on towers. While number 5 and 6 can 

be seen by people, number 7 cannot be seen. Number 7 was 

hidden in an advertisement. Number 8 was mounted on a 

trailer for mobile usage in a visible way. 

The BS (number 1) was mounted on an apartment of 10 

floors. Its coordinates are +38° 0' 16.7", 32° 31' 29.1". The 

location of the BS (number 2) is 37° 52' 0.60", 32° 27' 

41.50".The location of the BS (number 3) is 

37°54′1.26″ ,32°30′3.65″. The location of the BS (number 4) 

is 37° 52' 0.71", 32° 30' 2.88". The location of the BS 

(number 5) is 37°54′59.17″, 32°33′10.46″. The location of 

the BS (number 6) is 38° 1' 12.39", 32° 31' 4.04". The 

location of the BS (number 7) is 37° 54' 26.8", 32° 32' 0.5". 

The location of the BS (number 8) is 38° 16' 30.08", 31° 53' 

12.08". 

The maximum radiation values were recorded near BS for 

each installation types as expected. As for measurements 

except for BS level the maximum radiation value (3,29 V/m) 

was recorded at an apartment across BS (Number 6) on 

tower (open form).  After this measurement, a recording (2,5 

V/m) stood out again at an apartment across BS (Number 5) 

on tower (open form). As third one, a recording (2,2 V/m) 

was observed at an apartment across BS (Number 1) on  an 

apartment (open form). The minimum radiation value (0,4 

V/m) was recorded at ground level of an apartment whose 

roof had BS (Number 1). 

 

IV. SURVEY RESULTS 

A survey was prepared to measure the knowledge of 

people about the radiation of mobile phones and BSs. There 

were totally 10 questions. The first question is about 

characteristic of the person. The others are about mobile 

phones and BSs. The survey was applied to 334 students of 

Selçuk University in Konya, Turkey. 

The first question is about personality. The responses to 

this question shows that only 8.68% of the people surveyed 

do not regard themselves as „worried or anxious‟ people. 

The majority (37.72%) of the people say that they are 

sometimes „worried or anxious‟ people. The second 

question relates to precaution to radiation of mobile phones. 

Although the majority (35.33%) seldom uses headphones, 

considerable part (32.34%) never uses headphones. The 

third and fourth questions are about experiences of people. 

Although the majority (41.32%) had no health problem from 

mobile phone or BS, 29.34% had seldom a health problem. 

The selections about disturbance caused by BS are nearly 

equally distributed. The minimum rate (15.87%) is selection 

of people always disturbed by BS. The fifth question is 

about radiation amount of mobile phone. 54.79% know that 

the maximum level of a mobile phone radiation is for nearly 

5 seconds duration after a call is just started. In the sixth 

question, reliance on the foundations is questioned. The 
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majority (28.44%) trust none of them. Maximum reliance 

(22.75%) is on World Health Organization (WHO). In the 

seventh, eighth, and ninth questions, the amount of mobile 

phone usage is questioned. The majority (29.94%) speak 

with mobile phone between 250-500 minutes a month. 

24.25% speak between 500-1000 minutes a month. As for 

SMS usage, the majority (30.84%) send more than 1000 

SMS with mobile phone a month. 23.95% send 500-1000 

SMS with mobile phone a month. Concerning 3G internet 

usage, the majority (38.62%) use less than 100 MB data for 

internet connection with mobile phone a month. 17.66% use 

500-1000 MB data a month. The last question is about 

people‟s opinion on installation types of BSs. The majority 

(40.12%) regard BS on roof of the apartment as the most 

dangerous. In second place, „on a side of the apartment‟ is 

selected with a rate of 26.05%. Afterwards, „on a tower‟, „on 

roof of the neighbor apartment‟ and „on minaret of a 

mosque‟ are sorted with rates of 14.97%, 11.98%, 6.89%, 

respectively. 

V. CONCLUSIONS 

In this study, how electromagnetic pollution levels of BSs 

vary with respect to installation types of them was 

determined by measurements. Additionally, a survey was 

applied to mobile phone users to find out knowledge level of 

them about radiation of BSs. As a result of measurements, 

the maximum radiations from BSs were observed at an 

apartment across BS on a tower, and at an apartment across 

BS on an apartment respectively. However, the most of 

mobile phone users participating in the survey believes that 

a BS on their apartment roof has more radiation than the 

others. The surveyed people are the most sophisticated of 

mobile phone users. The fifth question in the survey shows 

their knowledge. Although they are knowledgeable on 

mobile phone and radiation, guessing wrongly the 

installation type of BS emitting maximum radiation may be 

based on lack of knowledge or psychological reasons.   

APPENDIX 

QUESTIONS OF SURVEY 

 
Never Seldom Sometimes Usually Always 

1. I am usually a worried/anxious person. o o o o o 

2. I use headphones while speaking with mobile 

phone. 
o o o o o 

3. I had a health problem caused by mobile phone or 

BS such as headache and insomnia.. 
o o o o o 

4. I am disturbed by BS in my neighbourhood. o o o o o 

5. I know that the maximum level of a mobile phone 

radiation is for nearly 5 seconds duration after a call 

is just started. 

Yes    No 

o    o 

6. Which foundation do you trust about the effect of 

mobile phone and BS on our health? 

Ministry of 

Health 

Information and 

Communication Technologies 

Authority 

Universities World Health 

Organization 

None 

o o o o o 

7. How much do you approximately speak with mobile 

phone a month (in minutes)? 

<100 100-250 250-500 500-1000 >1000 

o o o o o 

8. How many SMS do you approximately send with 

mobile phone a month? 
o o o o o 

9. How much data do you approximately use for 3G 

internet connection with mobile phone a month (in 

MB)? 

o o o o o 

10. If a BS was mounted nearhere your home, which 

installation would you regard as most dangerous. 

On roof of my 

apartment 

On roof of the neighbour 

apartment 

On a side of my 

apartment 

On a tower On Minaret 

of a mosque 

o o o o o 

 

ACKNOWLEDGMENT 

I would like to thank Bülent POLAT due to his assistance, 

Scientific Research Projects (BAP) coordinating office of 

Selçuk University for their valuable supports. 

REFERENCES 

[1] B. B. Levitt and H. Lai, “Biological effects from exposure to 

electromagnetic radiation emitted by cell tower base stations and 

other antenna arrays,” Environ. Rev., vol. 18, pp. 369-395, 2010. 

[2] A. Mousa, “Electromagnetic radiation measurements and safety issues 

of some cellular base stations in nablus,” Journal of Engineering 

Science and Technology Review, vol. 4, no.1, pp. 35-42, 2011. 

[3] O. Genç, M. Bayrak, and E. Yaldız, “Analysis of the effects of GSM 

bands to the electromagnetic pollution in the RF spectrum,” Prog. 

Electromagn. Res. PIER, vol. 101, pp. 17-32, 2010. 

[4] M. R. Usikalu and M. L. Akinyemi, “Analysis of radiation dose 

around some base stations in Ota and Lagos environ,” International 

Journal of Basic & Applied Sciences IJBAS-IJENS, vol. 12, no. 5, pp. 

7-13, 2012. 

  

 

 

   

 

 

  

 

 

International Journal of Information and Electronics Engineering, Vol. 5, No. 3, May 2015

178

[5] J. M. Rinebold, “State centralized siting of telecommunications 

facilities and cooperative efforts with Connecticut towns. In cell 

towers, wireless convenience? Or environmental hazard?” in Proc.

the Cell Towers Forum, State of the Science/State of the Law, B. B. 

Levitt, eds., Safe Goods/New Century, Sheffield, Mass. 2001, pp. 

129-141.

[6] L. Seyfi, “Measurement of electromagnetic radiation with respect to 

the hours and days of a week at 100kHz–3GHz frequency band in a 

Turkish dwelling,” Measurement, vol. 46, no. 9, pp. 3002-3009, 

November 2013.

[7] H. D. Bowman, “Heat transfer and thermal dosimetry,” Journal of 

Microwave Power, vol. 16, pp. 121-133, 1981.

[8] International Non-Ionizing Radiation Committee of the Radiation 

Protection Association, “Review of concepts, quantities, units, and 

terminologies for non-ionizing radiation protection,” Health Physics,

vol. 49, no. 6, pp. 1329-1362, 1985.

[9] S. A. Sapareto and W. C. Devey, “Thermal dose determination cancer 

therapy,” International Journal of Radiation: Oncology-Biology-

Physics, vol. 10, pp. 787-800, 1984.

[10] ICNIRP. (1998). Guidelines for limiting exposure to time-varying 

electric, magnetic, and electromagnetic fields. International Council 

on Non-Ionizing Radiation (ICNIRP). Oberschleisseim, Germany. 

[Online]. Available: http://www.icnirp.org/documents/emfgdl.pdf. 



 

  

 

  

 

 

 

 

 

 

 

 
 

 

 

   

 

 

  

 

 

 
 

   

 

 

 

  

 

 

 

 

 
 

 

 

   

 

 

 

  

 
 

 

International Journal of Information and Electronics Engineering, Vol. 5, No. 3, May 2015

179

[11] U.S. Federal Communications Commission. (August 1997). 

Evaluating compliance with FCC-specified guidelines for human 

exposure to radiofrequency radiation. OET Bulletin 65, Edition 97-

101, Washington, DC. [Online]. Available: 

http://www.fcc.gov/Bureaus/

Engineering_Technology/Documents/bulletins/oet65/oet65.pdf

[12] T. G. Cooper, S. M. Mann, M. Khalid, and R. P. Blackwell, “Public 

exposure to radio waves near GSM microcell and picocell base 

stations,” J. Radiol., vol. 26, pp. 199-211, 2006.

[13] S. I. Henderson and M. J. Bangay, “Survey of RF exposure levels 

from mobile telephone base stations in Australia,”

Bioelectromagnetics, vol. 27, no. 1, pp. 73-76, 2006.

[14] C. Bornkessel, M. Schubert, M. Wuschek, and P. Schmidt, 

“Determiniation of the general public exposure around GSM and 

UMTS base stations,” Radiat. Prot. Dosimetry, vol. 124, no. 1, pp. 

40-47, 2007.

[15] B. B. Levitt, Electromagnetic Fields, A Consumer’s Guide to the 

Issues and How to Protect Ourselves, New York: Harcourt Brace & 

Co., San Diego, 1995, p. 23.

[16] A. Henderson and B. S. Anderson, “Cancer incidence in census tracts 

with broadcast towers in Honolulu, Hawaii,” Environmental 

Epidemiology Program, State of Hawaii, Department of Public Health, 

27 October 1986.

[17] G. Maskarinec, J. Cooper, and I. Swygert, “Investigation of increased 

incidence in childhood leukemia near radio towers in Hawaii: 

preliminary observations,” J. Environ. Pathol. Toxicol. Oncol., vol. 

13, pp. 33-37, 1994.

[18] M. Ha, H. J. Lim, S. H. Cho, H. D. Choi, and K. Y. Cho, “Incidence 

of cancer in the vicinity of Korean AM radio transmitters,” Arch. 

Environ. Health, vol. 58, no. 12, pp. 756-762, 2003.

[19] S. K. Park, M. Ha, and H.-J. Im, “Ecological study on residences in 

the vicinity of AM radio broadcasting towers and cancer death: 

preliminary observations in Korea,” Int. Arch. Occup. Environ. 

Health, vol. 77, no. 6, pp. 387-394, 2004.

[20] B. Hocking, I. R. Gordon, H. L. Grain, and G. E. Hatfield, “Cancer 

incidence and mortality and proximity to TV towers,” Med. J. Aust.,

vol. 165, pp. 601-605, 1996.

[21] P. Michelozzi et al., “Adult and childhood leukemia near a high-

power radio station in Rome, Italy,” Am. J. Epidemiol., vol. 155, no. 

12, pp. 1096-1103, 2002.

[22] M. Ha et al., “Radio-frequency radiation exposure from AM radio 

transmitters and childhood leukemia and brain cancer,” Am. J. 

Epidemiol., vol. 166, no. 3, pp. 270-279, 2007.

[23] H. Dolk, P. Elliott, G. Shaddick, P. Walls, and B. Thakrar, “Cancer 

incidence near radio and television transmittersin Great Britain, Part 

II,” Am. J. Epidemiol., vol. 145, pp. 10-17, 1997.

[24] E. Altpeter et al., “Ten years experience with epidemiological 

research in the vicinity of short-wave broadcasting area 

Schwarzenburg; what does the story tell us?” in Proc. the 

International Conference on Cell Tower Siting, August 2000, pp. 127-

132.

[25] A. Kolodynski and V. Kolodynski, “Motor and psychological 

functions of school children living in the area of the SkundraRadio 

Location Station in Latvia,” Sci. Total Environ., vol. 180, no. 1, pp. 

87-93, 1996.

[26] O. Hallberg and O. Johansson, “Melanoma incidence and frequency 

modulation (FM) broadcasting,” Arch. Environ. Health, vol. 57, no. 1, 

pp. 32-40, 2002.

[27] P. Boscol et al., “Effects of electromagnetic fields produced by radio 

and television broadcasting stations on the immune system of 

women,” Sci. Total Environ, vol. 273, no. 1-3, pp. 1-10, 2001.

L. Seyfi was born in Kirsehir, Turkey in 1981. He 

received the B.Sc. degree in electrical and electronics 

engineering from Gazi University and the M.Sc. and 

Ph.D. degrees in electrical and electronics engineering 

from Selcuk University in Turkey in 2002, 2006, and 

2011, respectively.

From 2003 to 2012, he was a research assistant and 

he has been an assistant professor doctor at the Dept. 

of Electrical and Electronics Eng., Selçuk University, 

Konya, Turkey since 2012.

His research interests include computational electromagnetics, ground 

penetrating radar, radiation of base stations, and radiation of mobile phones


