
Introduction

The human body is exposed to natural radiation from

different sources. Besides extraterrestrial radiation, ex-

posure to terrestrial sources and particularly to radon
222Rn is considered to be the most important. The iso-

topic form 222Rn, generated by radioactive decay of ura-

nium 238U, has the longest half-life (3.284 days) com-

pared to radon 220Rn (232Th decay chain) and 219Rn (235U

decay chain). Daughter products of the radioactive decay

of 222Rn are attached to aerosol particles, which, if in-

haled into the lungs, cause an increase in the internal ex-

posure of the human body and may consequently result

in a higher incidence of lung cancer. The medical effect

of internal radiation was already observed by Agricola

on the population of Joachimsthal miners (“Joachimsthal

disease”) in mid-16th century, even though the diagnosis

was not connected directly to radon. In the latter half of

the 20th century, the health risk of radon inhalation was

proved in the population of uranium miners. Since then,

observations of the health impacts of radon have spread

to all populations. The summarizing paper of Monchaux

(2000) illustrates the role of radon exposure in human

health. Epidemiological studies performed in different

countries (Klener ed. 2000, Tomá‰ek et al. 2000) refer to

the increase in relative risk of lung cancer in a range of

9–15% in the exposure to indoor radon activity of 100

Bq.m-3. The measurements of radon in dwellings initial-

ly recognized the building material as the main source of

radiation for the specified population. The following re-

search of sources of radon in building materials and in-

ternal atmosphere of dwellings led to studies of the dis-

tribution of radon in geological bedrock (Reimer and

Tanner 1991, Gundersen and Wanty 1991, Gates and

Gundersen 1992, Clavensjö and Åkerblom 1994). At

present, the geological bedrock is considered to be the

major source of radon. Human health protection requires

the detection of radon in already built dwellings exceed-

ing the guidance level (200 Bq.m-3 of equivalent equi-

librium radon concentration in the Czech Republic, cor-

responding to other European countries) by means of in-

door radon measurements and subsequent mitigation.

Therefore, the predictive maps of radon risk based on

geological knowledge can serve efficiently to locate the

indoor track-etch detectors into particular areas and

dwellings and can advance this process. The grounds for

newly built houses are checked by radon building-site

assessments, which already help to apply adequate pro-

tective measures against radon from bedrock during

building construction.
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A b s t r a c t . Radon 222Rn release from bedrock contributes substantially to the internal irradiation of the human body. The negative health impact

of unregulated long-term exposure to radon has been proved in epidemiological studies. Because radon is generated by the radioactive decay from ura-

nium-bearing rocks and soils, geological knowledge can contribute to defining the areas with enhanced radon exhalation from rocks and soils. In large

plutonic rock bodies accessory minerals such as zircon or zirconium minerals in phonolites are considered to be some of the most intensive sources of

radon. A uniform method for soil gas radon measurements applied in the Czech Republic as well as soil gas data processing have enabled us to con-

struct maps of radon risk from bedrock in various scales. Different approaches to the constructing of the maps are discussed in the paper. The predic-

tion of radon risk maps is illustrated using comparisons of indoor radon measurements and bedrock radon data. Detailed radon risk maps primarily

serve for locating the indoor radon detectors, which, consequently, leads to advancing the detection of existing dwellings, which have exceeded indoor

radon guidance level and their mitigation.

A b s t r a k t .. UvolÀování radonu 222Rn z geologického podloÏí pfiispívá podstatn˘m podílem k vnitfinímu ozáfiení lidského organismu. Negativní

úãinky neregulované dlouhodobé expozice radonu byly prokázány v epidemiologick˘ch studiích. ProtoÏe radon vzniká radioaktivní pfiemûnou uranu

obsaÏeného v horninách a pÛdách, geologick˘ pfiístup umoÏÀuje vymezit oblasti se zv˘‰enou exhalací radonu. Za nejintenzivnûj‰í zdroj radonu jsou

povaÏovány akcesorické minerály (zejména zirkon) v plo‰nû rozsáhl˘ch tûlesech plutonick˘ch hornin a minerály zirkonia ve fonolitech. Jednotná me-

toda mûfiení radonu v pÛdním plynu, aplikovaná v âeské republice, a zpracování dat mûfiení radonu v pÛdním plynu umoÏÀuje vytváfiet mapy rado-

nového rizika rÛzn˘ch mûfiítek. Prediktivita radonov˘ch map je ilustrována na pfiíkladu srovnání mûfiení radonu v objektech a v geologickém podlo-

Ïí. V ãlánku jsou diskutovány rozdílné pfiístupy k tvorbû map. Detailní radonové mapy slouÏí pfiedev‰ím pro efektivní rozmísÈování stopov˘ch de-

tektorÛ pro mûfiení radonu v objektech. Tím je urychleno vyhledávání existujících objektÛ pfiekraãujících zásahovou úroveÀ koncentrace radonu a je-

jich následné ozdravování.
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