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ABSTRACT 

In today’s day to day life, the mobile phone is essential to every person that’s why the use of mobile phone is 

increased tremendously in daily life; as, base stations are controlling the mobile phones activity and as they are situated in 

dense population areas in the city. There are great worries about the electromagnetic field exposure (EMF) from cellular 

base stations as they are situated in residential areas. The paper presents the assessment of general EMF exposure from 

cellular base stations and its analysis in terms of power density and electric field. As and when this information is 

published on the website the society and people will come to know the intensity of EMF exposure in surrounding areas of 

base stations. The average power density and electric field from base stations were recorded as 2412.16 microwatt/m2 and 

1634.07 mv/m. Results shows that the power density decreases as distance increases.. Cellular Mobile Base Stations 

(CMBS) 4, 10, 11, 12 are having highest contribution to electromagnetic field exposure. The average height of the mobile 

tower base station is found to be 125 feet. And average antennas mounted on the mobile tower were around 16. All 

measured EMF exposure levels were well below the reference level set by (Department of Telecom) DoT and 

(International Commission for Non-Ionizing Radiation Protection) ICNIRP. The goal of the paper is to measure the EMF 

exposure from base stations and publish the information on website for common people.  

KEYWORDS: Power Density, Cellular Mobile Base Station, Electromagnetic Field Exposure, Cellular Mobile 

Communication, and Handoff 

INTRODUCTION 

During last one decade, there is an impressive development in cellular mobile communication. Different 

technologies were entered into cellular mobile communication such as GSM, CDMA, and UMTS and different versions as 

2G, 3G, and 4G etc. in India. 

This technological development has many advantages such as an increase in capacity, increase in coverage area, 

less number of handoffs etc., but at the same time there were some drawbacks, also because these technologies came with 

the source of electromagnetic radiation which consists of many small directional antennas on a base station tower. These 

antennas mounted on a cellular mobile tower radiate electromagnetic field around the surrounding area. If the cellular 

mobile tower is in a residential area, then surrounding people get exposed to electromagnetic field (EMF) radiated from 

antennas mounted on cellular mobile towers. Each antenna radiates EMF with transmitting power 2W to 10W. On an 

average, there are 20 antennas mounted on a cellular mobile tower [18]. 
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In India, most of the cellular mobile base station towers were located in residential areas where population is 

dense then all resident people will get exposed to EMF radiation from base stations. And this is dangerous to the human 

health. Therefore the purpose of writing this paper is to measure and analysis the EMF exposure from cellular base stations 

was necessary and hence the study of EMF exposure from cellular base stations is carried out. 

Till date the awareness regarding EMF exposure is less in India but more in developed countries, people from 

developed countries can ask about exposure levels from cellular base stations and will check whether it is below or above 

the reference level. This type of awareness was not seen in India. So to create the awareness among the people regarding 

EMF exposure, bringing the information in front of the common people is very essential. 

Recent studies and surveys shows that there are certain health effects of electromagnetic radiation from cellular 

antennas on human being which is leaving in close proximity of the cellular base stations [5][6]. The radiation from 

cellular base station antennas is of Non-Ionizing radiation. It does not make any reaction with our body molecules, but still 

there are some adverse health effects due to this radiation, which are unknown to us and scientifically not proved. The 

recent studies showed different adverse health effects due to EM radiation from cellular base station antennas such as 

headache, thermal heating, and increase in body temperature by 1 oC, cancer, sleep disorders, dizziness, nervousness, 

fatigue and concentration problems, etc. The next section explains the actual measurement of EMF exposure from cellular 

base stations which are located in densely populated areas. 

MATERIALS  AND METHODS   

In India, today there are number of cellular mobile phone systems such as GSM, CDMA and UMTS with various 

generations as 2G, 3G, and 4G. Also, different data and service providers were available as BSNL, Airtel, Reliance, Idea, 

Telenor and Vodafone. 

Due to increase in cellular mobile subscribers, large numbers of cellular mobile base stations (CMBS) were 

installed to cover those subscribers in residential densely populated areas. In the recent years, the cellular mobile towers 

were installed in residential areas, but according to the norms, it should be 300 meters away from residential areas. Also 

one more issue is that the actual location of the mobile antenna tower is different and it is installed at different locations. 

On antenna towers the average numbers of directional antennas were around 20 and more. Each radiating in different 

direction to cover foot print of the surrounding area. According to DoT norms one can attach 4 to 6 antennas on a base 

station tower, but the actually number of antennas were installed. Therefore, this increases the EMF exposure in 

surrounding residential areas. Thus, measurement and analysis of EMF exposure from CMBS is essential [1] [2]. 

Directions regarding electromagnetic field exposure were given by world health organization (WHO) and International 

Commission for Non-Ionizing Radiation Protection (ICNIRP) time to time [3] [4]. 

For measurement of EMF exposure from CMBS, first base station sites were selected according to densely 

populated areas. Different selected base stations sites are Tarabai Park, kasba bawada post, Jarag nagar, R K nagar, 

Mahalaxmi Nagar, Subhash nagar and Kandal gaon etc. at these locations population found were dense. Here general EMF 

exposure was measured at a height of 1.5 meters. Reason for selecting 1.5 meter height is that the average height of Indian 

people is around 5 feet which approximately 1.5 meters. EMF exposure was measured in terms of power density and 

electric field. Power density was measured in microwatt/m2 and electric field in mv/m [7].  
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Both quantities were measured with the help of EMF exposure meter KM 195. It has an in build isotropic antenna 

which measures field in three directions that is x, y and z and gives resultant power density or electric field. The frequency 

range is from 500 MHz to 2.5 GHz which covers cellular mobile range. After selecting base station sites actual 

measurement of EMF exposure were started. Measurements were taken at a distance ranging from 10 meter to 100 meter 

or in some cases it is 120 meters in the steps of 10 meters. Readings were repeated at each position to avoid error in the 

measurement. Table 1 shows the selected base stations, their height and number of antennas on each cellular mobile tower. 

At last the average height and average number of antennas were calculated. 

FIGURES AND TABLES   

Table 1: Selected Base Stations 

Sr. 
No 

Cellular Mobile 
Base Station 

Place of Base Station 
Height of Base 

Station Tower (Feet) 
Number of 
Antennas 

1 CMBS 1 Kandal Gaon 60 16 
2 CMBS 2 Rajendra Nagar 70 20 
3 CMBS 3 R K Nagar  80 16 
4 CMBS 4 Datt colony  60 16 
5 CMBS 5 Shanta Durga Colony 150 16 
6 CMBS 6 Jarag Nagar 120 16 
7 CMBS 7 Pachgaon  150 16 
8 CMBS 8 Jaiprabha Studio 160 16 
9 CMBS 9 Mahalaxmi Nagar 150 16 

10 CMBS 10 
Opposite Dharya - prasad 
Hall 

150 16 

11 CMBS 11 Tarabai park 160 16 
12 CMBS 12 Kasba bawada post office 200 16 
Average height and number of antennas 125 16 

 
From table 1 shows that the average height of the antennas in Kolhapur city is around 125 feet and average 

number of antennas is 16 on each mobile tower.  

Here in this paper, we present the measurement results of selected mobile tower base stations. The mobile towers 

were selected from the densely populated areas. The measurements were taken by the electromagnetic field exposure meter 

KM195. Its frequency range is up to 3.5 GHz. Power density is measured from base stations from 10m to 150m. Total 12 

base stations were selected for investigation of electromagnetic field exposure. Measurement height is approximately 1.5m 

and it is outdoor measurement. Measurement shows that electromagnetic field exposure increases from 10m to 100 or 

120m and then it is decreases. Same is the case for electric field, it also increases from 10m to approximately 120m and 

then decreases. In case of Non line of sight sites we observe up and down in the electromagnetic field (EMF) exposure.  
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Table 2: Measured Power Density 

 
 

Table 3: Measured Electric Field in mv/m 

 
 

 

Figure 1: Power Density Variation According to Distance 

Figure 1.0 shows power density variation, power density is measured in the intervals 10 meters to 150 meters. It 

shows up and downs in the power density as distance changes. Power density is measured by the RF power meter model 

KM 195. It has various modes of measurements such as average, average max and max. Along with this it also measures 

electric field in v/m, mv/m etc,  
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Table 4: Average Electric Field intensity and Power Density of each CMBS and Percentage Contribution 

Base 
Stations 

Place of Base Station 
Average Power Density 

Microwatt/m2 
Average Electric Field 

mv/m 
% 

Contribution 
CMBS 1 Kandalgaon 2682.77 1910.44 10 
CMBS 2 Rajendra Nagar 1377.90 1112.56 5 
CMBS 3 RK Nagar1 1011.30 791.63 4 
CMBS 4 RK Nagar2 3394.98 3282.97 13 
CMBS 5 Shantadurga Colony 1333.16 1822.58 5 
CMBS 6 Jarag Nagar  2342.70 1622.27 9 
CMBS 7 Pachgaon School 1361.92 975.84 5 
CMBS 8 Mahalaxmi Nagar 2557.49 2523.56 10 
CMBS 9 Opposite Dharya Prasad 1214.15 751.51 4 
CMBS 10 Tarabai Park 6280.12 1872.32 24 
CMBS 11 Kasba Bawada Post Office 3024.09 1309.06 11 

 
Total twelve sites are selected ie CMBS 1 to CMBS 12. CMBS 5,6,10, 11 were located in densely populated area 

as compare to others. CMBS 5, 10, 11 having highest height some where around 200 to 300 feets.  

 

Figure 2: Percentage Contribution of Each Base Station 

CONCLUSIONS 

The average power density and electric field from each CMBS were going on decreasing as distance increases. 

Also, there are day time and night time variations in general EMF exposure. It is observed that the number of antennas on 

each base station tower was varied and average number of antennas on the tower were found to be somewhat around 20. In 

our study total 20 CMBS were studied and analyzed, the average power densities measured was 2416.41µw/m2 and electric 

field was 1615.21mv/m. For CMBS3 power density was minimum and it was 1011.30 µw/m2 and in case of CMBS10 it 

was maximum 6280.12 µw/m2. CMBS 4, 10, 11, 12 are having highest contribution for electromagnetic field exposure. All 

values of average power density, electric field, maximum and minimum values were well below the norms set by DoT 

(Department of Telecom) and ICNIRP.  
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