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ANALYSIS OF THE RADIATION MONITORING SYSTEMS IN THE INDUSTRIALIZED 

COUNTRIES OF EUROPE 
 

Radiological emergency monitoring systems comprise systems intended for early warning about unexpected 
increases in the background radiation levels, and systems for mapping radioactivity in the environment, resulting from 
radiological accidents domestically or abroad. The Nordic and Baltic Sea countries all possess automatic early warning 
systems and most countries have established strategies, equipment and routines to map the national territory after fallout 
of radioactive material. National programs also exist for determining contamination levels of food, environmental 
samples, vehicles, goods etc., as well as any external or internal contamination of people. 

The major radiological threats arise from nuclear power plant inside or outside the country in question, while 
nuclear research reactors, nuclear powered naval vessels, and the general use of radioactive materials constitute other 
radiological threats. The situation in this respect is not identical for the countries covered in the region [1, 2]. 

The national strategies and their practical applications regarding the various types of measurements often 
coincide or turn out to be equivalent or very similar; however, in certain cases there are important differences. Some of 
these differences are easy to explain or justify, due to radiological differences (such as variation in normal background 
radiation levels or radon concentrations) and different nuclear threat pictures. Others, however, reflect differences in 
national organizations, available equipment, experience or historic development of procedures and equipment. 

Automatic gamma monitoring stations form the most important part of the national early warning system. They 
constitute a fast, sensitive and reliable method for total gamma measurements. The stations monitor the total gamma 
radiation level on the ground, and may also detect a passing radioactive cloud, thus providing early warning as well as 
radiation  data  both  under  normal  circumstances  and  in  the  acute  phase  and  later  stages  of  emergency  situations.  All  
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countries possess automatic gamma monitoring networks. However, the number of stations varies greatly between the 
countries (Table 1), with Finland, Germany and the Russian Federation having large numbers of stations. The national 
automatic gamma monitoring networks are described with respect to the type(s) of detector(s) used, dynamic range, 
polling periods, radon compensation, and alarm criteria. In some cases, semi-automatic or manual stations supplement 
the automatic networks [2, 3]. 

High-resolution measurements of airborne activity using air filter stations are made in all countries. High volume 
sampling stations, with or without on-line detectors, can detect trace amounts of activity and allow for radionuclide 
specific analysis of sampled aerosols. As in the case of gamma stations the number of filter stations varies from country 
to country. The national programs include combinations of stationary and mobile units; low, high and ultra high volume 
air samplers; equipment for measuring aerosols and/or gaseous iodine, xenon, etc. 

Most countries have programs or plans for survey teams and local measurements at predetermined points to get 
fast and detailed information on local dose rates. Several countries have a program for airborne fallout mapping. Mobile 
gamma monitoring stations and/or air filter stations are used or planned to supplement the stationary network. 

Table 1 
Available radiometric equipment and systems in the Nordic and Baltic Sea Countries 

Available 
radiometric 

equipment and 
systems D

en
m

ar
k 

Es
to

ni
a 

Fi
nl

an
d 

G
er

m
an

y 

Ic
el

an
d 

La
tv

ia
 

Li
th

ua
ni

a 

N
or

w
ay

 

Po
la

nd
 

R
us

s. 
Fe

d.
 

Sw
ed

en
 

Gamma monitoring; 
automatic 

11 11 298 2150 1 16 14 22 20 152 37 

Gamma monitoring; 
manual or 

semiautomatic 

0 3 150 - 0c) 0 74 no 36 1255 - 

Survey teams yes yes yes yes yesd) yes yes yes yes yes yes 
Aerosol sampling 

stations 
1a) 3 31 5b) 1 3 1 7 19 40 5 

Aerosol on-line 
monitoring 

0 1 15 51 0 yes 1 0 8 0 0 

Airborne 
measurements; 

mapping 

yes no yes yes no no no yes yes yes yes 

Airborne 
measurements; 

sampling 

no no yes yes no no no yes yes yes no 

Environmental 
sampling 

yes - yes yes yes yes - yes yes yes yes 

Food sampling yes - yes yes yes yes - yes yes yes yes 
Field gamma 
spectrometry 

yes yes yes yes no yes - yes yes yes yes 

Contamination 
checks of cars, 

goods 

yes - yes yes yes yes - yes yes yes yes 

Whole body 
counters 

yes no yes yes no no no yes yes yes yes 

a) 1 on standby; 
b) High-volume samplers; 
c) 2 stations planned; 
d) Organized as needed. 
Field measurements of the following types can be made in areas of special interest in most countries: Gamma 

spectrometry, total gamma measurements, gamma analysis of air filters, alpha and/or beta measurements. In addition, 
extensive programs exist for field and/or laboratory analysis of environmental and food samples. 

External contamination checks (gamma, beta/gamma, or alpha) of people, vehicles, buildings etc. may be 
performed whenever needed. Ordinary survey meters are used in most instances; more sophisticated equipment, 
however, is available, should the need arise. 

Whole body counters for making nuclide-specific measurements of internal contamination levels are available in 
several countries. In many countries, some hospitals and other institutions are equipped and staffed to detect and assess 
internal contamination by means of organ measurements or analysis of urine samples. In Table 1, the available 
radiometric equipment and systems in the Nordic and Baltic Sea countries are summarized [1-3]. 
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The development of radiological emergency monitoring systems in the region has been advanced by bilateral and 
international cooperation. Future development to a large extent depends on continued international cooperation, 
especially for promoting exchange of monitoring data and the development of comprehensive decision support systems. 

List of references: 
1. Country nuclear power profiles. – Vienna : IAEA, 2014. – 120 . 
2. Country Profiles [ ] //  World Nuclear Association. -  07.06.2014. 

-  : http://www.world-nuclear.org/info/Country-Profiles. - . . 
3. Nuclear energy encyclopedia: science, technology, and applications / ed. Steven Krivit, Jay H. Lehr. - New 

Jersey, 2011. - 624 p. 
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