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4. COMPILATION OF THE RADIOMETRIC MAP OF THE CZECH REPUBLIC 1:500,000  

Results of regional airborne measurement of Czechoslovakia in 1957–1959 on scale 1:200,000, carried out using 

one ratemeter and the same measurement method in a relatively short time, represent a uniform base for 

compilation of a map of the gamma dose rate of rocks of the Czech Republic on scale 1:500,000. Resulting maps 

of contour lines of gamma exposure rate on scale 1:200,000 of the 1957–1959 stage (7, 8) were completed by K. 

Dědáček and M. Matolín (45) according to results of detailed airborne gamma total count measurements on scale 

1:25,000; the shape of the radioactivity field was systematically precised by M. Manová according to results of 

later airborne gamma-ray spectrometry measurements (29–41).  

Results of regional measurements of radioactivity of rocks in 1957 1959 period and later, expressed in exposure 

rate, can be considered as relative data (44, 46) with regard to used ratemeter ASGM-25, detection efficiency of 

Geiger-Müller counting tubes, way of calibration with the help of 
226

Ra standard, and especially with regard to 

the difference of gamma radiation energy spectra of the standard 
226

Ra and measured rocks and the instrument 

response. For conversion of map data into values of gamma dose rate in the air, given in nGy.h
-1

, recalculation 

and back calibration method were used (47). In 1994, within the framework of a grant project of the Charles 

University, 79 regional profiles located in low, medium and high-radioactive rocks and evenly distributed in all 

the Czech Republic territory were measured by gamma-ray spectrometer GS-256, calibrated at calibration 

facilities of the Czech Republic and Austria. Furthermore, results of 43 ground regional profiles, measured by 

Uranový průzkum, were used. Making use of K, U and Th concentrations in the rocks, determined by ground 

gamma-ray spectrometry, values of gamma dose rate in the air were calculated (48) and expressed in nGy.h
-1

. 

Relationship between results of ground gamma-ray spectrometric measurements of radioactivity and the data of 

the initial airborne map of radioactivity of rocks of the Czech Republic, expressed in dose rate values, was 

determined by regression analysis. From regression for N = 122 pairs of data (mean values of regional profiles), 

specified with a correlation coefficient r = 0.933, a correction multiplication coefficient 0.85 for airborne data 

was determined.  

Initial maps of contour lines of radioactivity of rocks of the Czech Republic on scale 1:200,000 were converted 

by manual digitalization in the Czech Geological Survey into a vector form, recalculated from the exposure rate 

into dose rate (1 R.h
-1 

= 8.69 nGy.h
-1

), multiplied by correction coefficient of back calibration 0.85 and 

transformed into regular square grid with point separation of 300 m. This grid amounts 871,652 points in the 

area of the Czech Republic with the density of 11.05 points per km
2
. Map of contour lines of gamma dose rate of 

rocks on scale 1:500,000 with step of contour lines of 10 nGy.h
-1 

was constructed by interpolation of new data of 

the network using programme Surfer for Windows. Map of radioactivity is completed by the river network and 

larger cities of the Czech Republic.  

Radiometric map of the Czech Republic on scale 1:500,000, expressed by contour lines of gamma dose rate, 

pictures surface radioactivity of large geological objects. Depth reach of gamma methods in rocks is 0.5 m, but 

concentration of natural radionuclides in autochthonous cover characterizes the rock basement. The data on the 

map describe well geological objects larger than 500 m, while the image of radioactivity of local objects is 

suppressed. Map does not show lowered radioactivity field above water surfaces.  

 


