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Abstract 
 
The main purpose of this study is to measure the outdoor gamma dose rates of central district of 
Edirne and to calculate the annual effective dose equivalent to the public. For this aim, Measurements 
were taken with a plastic scintillation detector SP6 (via using portable counter ESP2, Eberline) from 
14 different points in central district of Edirne. According to the calculations, the lowest gamma 
concentration was measured to 19,6 nGy/h while the highest value was measured to 60 nGy/h. The 
gamma dose average of 14 points was calculated to 38,5 nGy/h. And, the average annual effective 
dose equivalent to the public was calculated to 47,3 μSv/y. The impressions obtained about the region 
were evaluated in terms of live health. 
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1. Introduction 

 
Terrestrial radionuclides and cosmogenic radiation are two determinants of the level of 
environmental radioactivity. Terrestrial radiation is a radiation emitted by naturally occurring 
radioactive materials on the earth. There are four common terrestrial radionuclides; K-40, U-
238, U-235 and Th-232. These radionuclides emit alpha, beta and gamma radiation. Also, 
high-energy nuclear particles are spreading to the atmosphere because of the cosmic radiation 
coming from space. Therefore, human beings are always exposed to cosmic radiation [1, 2]. 
One of the most important factors that increase environmental contamination is man-made 
radionuclides. In the past, nuclear weapons tests and nuclear power plant accidents have 
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3. Material Method 

 

Environmental radioactivity studies have come into question with the widespread use of 
nuclear energy in the world. Today, such studies are usually done by examining soil, 
sediment, water and air [8]. Field studies with scintillation detector are advantageous due to 
its fast measurement capability. This study was done by taking air measurements. Within the 
scope of the study, outdoor gamma dose rates were measured by a high resolution Eberline 
smart portable device ESP2 (via SP6 scintillation detector). Measurements were taken at the 
level of gonad cells thought to be about 1 m high from the ground level. 
 

4. Results 
 

During the fieldwork, 14 gamma dose rate measurements from 14 different stations were 
taken from Merkez district of Edirne province. The measured dose values are given in Table 
1. 
 
The average annual effective dose equivalent (AEDE) was calculated by using the following 
equation: 
AEDE = ADRA x DCF x OF x T                     
        (1) 
Where ADRA is absorbed dose rate in air (nGy h−1), DCF is dose conversion factor (0.7 Sv 
Gy−1), OF is outdoor occupancy factor (0.2), respectively, and T is the time (8760 hy−1) [9]. 
 
Table 1. Gamma dose rates of Edirne Merkez district. 

Coordinates Gamma Dose Rates 

(nGy/h) 

AEDE  

(μSv/y)  Latitude Longitude

1 41.6405 26.6060 19,6 24 

2 41.6770 26.5518 19,8 24,2 

3 41.6814 26.8527 56,2 68,9 

4 41.6917 26.5754 55,2 67,7 

5 41.6855 26.5560 60,0 73,5 

6 41.6879 26.5362 34,6 42,4 

7 41.6777 26.5251 31,2 38,2 

8 41.6684 26.5532 32,4 39,7 

9 41.6621 26.5123 43,2 52,9 
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5. Conclusion 

In this study, outdoor gamma dose rates for Edirne Merkez district were measured. Average 
gamma dose value of the study area was calculated to 38.5 nGy/h. The average annual 
effective dose equivalents also calculated to 47.3 μSv/y. These results were compared with 
the similar studies in Turkey. The measurement results are below the world average 
determined by UNSCEAR. In conclusion, average AEDE value indicated that there was no 
threat to live health in the region.  
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