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Summary. The article describes the results of modern radiation monitoring of the environment
conducted in the Talysh region of Azerbaijan. Radiometric studies covered five districts of the
Talysh region: Masalli, Lyankyaran, Astara, Yardimli and Lerik. Radiometric studies have moni-
tored the level of radon concentrations in residential areas and in water. Measurements of radon
volume activity in residential buildings were carried out in settlements of the studied region.The
radon volume activity in residential areas was measured with radon Scout and radon Scout Plus
radiometers from SARAD. The volume activity of radon in water was estimated using RAD7
(DURRIDGE) radiometers. A MKS-AT1125 dosimeter-radiometer was used to determine the ra-
diation level. Indoor radon volume activity in the Talysh district ranges from 20 to 660 Bg/m?.
Based on the data obtained, maps of the distribution of radon volume activity are constructed sepa-
rately for each region. According to these maps, the Lerik region, known for its long-livers, is
characterized by relatively high levels of radon. Studies have shown that there is a definite correla-
tion between radon levels in dwellings and life expectancy. The radon content in thermal waters
varies very widely from 8.34 Bqg/l to 93.3 Bqg/l. According to sanitary and hygienic standards for
radon content, thermal waters of Talysh are not dangerous for people’s health when taking baths
and using them as drinking water, except for the Buludul source in Yardimli district. The content
of radon in the water of this source exceeds the maximum permissible concentration for drinking

water (60 Bg/l) by more than 1.5 times.

© 2021 Earth Science Division, Azerbaijan National Academy of Sciences. All rights reserved.

Introduction

According to the International Committee on
Radiation Protection, 40-75% of total human expo-
sure to natural radioactive sources comes from radon
and its decay products. In 1987 radon and its decay
products were classified by the International Agency
for Research on Cancer as being carcinogenic to hu-
mans. Researches conducted in Europe and USA
showed that radon is the second cause after smoking
providing lung cancer diseases (Cohen, 1993). Radon
is the main factor of lung cancer among non-smokers
(Calabrese, Baldwin, 2002). Protecting people from
exposure to the radioactive natural gas radon and its
decay products is a national problem and requires the
study of a number of issues related to the source of
radon and the presence of radon in buildings.

Indoor radon studies in Azerbaijan were carried
out for the first time in 2010-2011 by Institute of Ge-
ology and Geophysics of Azerbaijan National Acad-
emy of Sciences. These studies were conducted with
the financial support of the Swiss National Science

Foundation. In 2014-2015 the investigation of radon
problem in Azerbaijan was continued in the frame-
work of Azerbaijan State Program (2014-2018). A
study of the radon problem in Azerbaijan shows that
its distribution in space is uneven and mosaic in na-
ture.The regions with the highest concentrations are
confined to the mountainous folded massifs of the
G.Caucasus and Talysh, while those with the lowest
concentrations are confined to the lowlands (Aliyev et
al., 2017). The main objective of the study was to as-
sess the results of the current monitoring of the radia-
tion situation in the Talysh region and the correlation
analysis between the life expectancy of the population
and radon levels in their places of residence, as well
as to develop measures for reducing the risk of radon
emissions on a case-by-case basis.

Materials and methods

Radiometric work in the study area included
measurements of the radon volume activity in resi-
dential premises and in the water of mineral springs
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which water is used by local residents, as well as
measurements of radiation levels in the environment.
Radon volume activity in residential areas was
measured with Radon Scout and Radon Scout Plus
radiometers from SARAD. They were installed in
residential premises for several days. Radon volu-
metric activity in soil and water was measured by
using RAD7 radiometers (DURRIDGE). The radia-
tion level was measured by using dosimeter radiom-
eter MKC-AT1125. Based on the averaged values of
the data obtained, maps of the distribution of radon
volume activity over the districts of the region under
study were constructed. Maps were produced by us-
ing the Surfer program (production of Golden Soft-
ware).

Results and discussion

Indoor radon. Radiometric studies had cov-
ered five districts of the Talysh region: Masalli,
Lyankyaran, Astara, Yardimli and Lerik. As men-
tioned above, measurements of radon volume activ-
ity in residential buildings were carried out in in the
human settlements of the study area. Indoor radon
concentrations are measured in the living rooms of
houses at ground level. Regarding the recruitment
of participants, priority was given to older build-
ings by randomly selecting 3-5 dwellings in each
area. Most of the houses inspected were built 30-50
years ago using bricks made of cement and sand
and cemented floors. In Masalli district, studies
were carried out in 17 settlements. The radon con-
centration here varied within 20-170 Bg/m?®. In 38
surveyed settlements of Lyankyaran district radon
concentration varied within 20-600 Bg/m?. In the
Astara district, research was carried out in 23 local-
ities. The radon concentration here varied within
50-190 Bg/m?. In Yardimli district 19 settlements
were surveyed. The radon volume activity here var-
ied within 50-730 Bg/m?®. In Lerik district, studies
were conducted in 32 localities. The radon concen-
tration here varied within 89-215 Bg/m®. On the
basis of the obtained data the map of distribution of
radon volume activity for Talysh region has been
constructed.

Fig. 1 shows the distribution of indoor radon in
Talysh mountain area. According to this map, the
Lerik region, known for its long-livers, is character-
ized by a relatively high level of radon. According to
the current regulatory document, the indoor radon
volume activity should not exceed 200 Bg/m®. As
can be seen from the Table 1, in villages where cen-
tenarians live, the level of indoor radon varies be-
tween 100-200 Bg/m?®, averaging about 150 Bg/m?.
According to the Arndt-Schultz physiological law,
weak radon stimulation has an activating, moderate
— normalizing, strong — suppressive, super-strong —
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suppressive and harmful effects on human health
(Lackey, 1982) (Table 1).
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Fig. 1. Distribution of indoor radon volume activity in Talysh
Table 1

The average radon values in some villages of Lerik dis-
trict of Talysh, where there are centenarians

_ Number of Indor radon,
Vilages dwellings Bg/m?
(average data)
Lerik 4 125 (101-140)
Shingedulan 4 127 (111-143)
Chayrud 4 199 (183-214)
Bilaband 4 113 (97-128)
Vizezemin 4 115 (109-131)
Pirasora 4 182 (166-197)
Barzavu 4 200 (181-217)
Changamiran 4 105 (89-121)
Average 147.6

The relatively higher level of radon in residen-
tial buildings in Lerik district compared to other re-
gions of Talysh can be seen more clearly in the pre-
sented histograms (Fig. 2).

Radon in mineral/thermal waters. Investiga-
tion of 9 natural emergences of water in 7 thermal
springs provided a wide range of concentrations
from 3.73 to 93.3 Bqg/l. These mineral waters are
classified as weak radon waters. According to sani-
tary and hygienic regulations, radon in the thermal
waters of Talysh is not considered dangerous for
people’s health either by bathing or drinking, except
for the Buludul spring. Radon volume activity in this
spring exceeds the maximum permissible concentra-
tion for the drinking water (60 Bg/L) by more than
1.5 times (Table 2).
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Fig. 2.Histograms of distribution of indoor radon values in Lerik
and other regions of Talysh mountain area

Conclusion

The results of studies have shown that there is a
certain correlation between radon levels in dwellings
and longevity. However, this does not mean that ra-
don can definitely be considered the main factor of

longevity. Undoubtedly, a number of factors, such as
climate, ecology, genetics and etc., contribute to
this. To this complex we can also include that radon
volume activity between 100-200 Bg/m? can have a
positive effect on people's health and their life ex-
pectancy.
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Table 2
Radon volume activity in thermal waters of Talysh
Ne Spring R, nSv/h Rador_1, Bo/L
max min mean
1 | Istisu (Masalli) 116 3.73 0.834 2.62
2 | Donuzuten (Masalli) 118 7.51 2.99 5.95
3 | Istisu (Astara) in emergence 121 8.64 8.35 8.5
4 | Istisu (Astara) focus 152 11.3 8.69 9.46
5 | Yanarbulaq (Astara) 76 11.6 9.01 10.1
6 | Istisu (Lyankyaran—Lerik) 94 17.3 11.2 14.2
7 | Yanardaq (Masalli) 96 20.3 6.26 13.9
8 Buludul (Yardimli) bottom 172 791 626 66.6
emergence

9 | Buludul (Yardimli) focus 178 93.3 86.1 90.6

Table 3

Correlation between radon concentrations in dwellings and longevity

Mean radon concentration Period of residence Number of people over 90
(Bg/m?) (vear)
20-100 >40 5
100-200 >40 14
200-300 >40 4
>300 >40 1
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ONEHKA KOHOHEHTPAIIMN PATOHA BHYTPH U BHE JKHJIBIX MOMEIIEHAM
B TAJIBIIICKOM PEI'HOHE (ASBEPBAUI/KAH)

®Deiizynnaes A.A., Anues U.C., Barupau P./[x.,Maxmynosa ®.®D.
Hnemumym ceonozuu u ceopusuxu HAH Azepbaiioscana
AZ1143, Baxy, Asepbaiioscan, npocn. I [lcasuoa, 119: radiometry@gia.science.az

Pestome. B craTbe omucaHbl pe3ysbTaThl COBPEMEHHOI'O PAaJHAllIOHHOIO MOHUTOPHHIA OKpYXKaloIIel cpebl, IPOBEACHHOIO B
TanpimickoM pernoneAsepOaiimkana. Paquomerprdeckue ucciie0BaHNs OXBATWIIH IISITh paifoHoB Tasbimickoil ob6macTu: MacammH-
ckui, JIsHkApaHckui, AcrapuHckuil, Apapvnunckuiin Jlepukckuid. IIpu pagoMeTpu4eckux UCCIE0BAHUAX MTPOBEIEHBI MOHUTO-
PHHTHU YPOBHS KOHLEHTPALUH PaJoOHA B XKUIBIX MOMENIEHUsAX. MI3MepeHust 00beMHON aKTHBHOCTH PajIOHA B XKUJIBIX JOMaX MPOBOIH-
JIICh B HaCETEHHBIX IyHKTaX HCCIeqyeMoro pernoHa. OObeMHYI0 aKTHBHOCTD PaJOHA B JKIIIBIX MOMEMICHUAX U3MEPSIIH PAIUOMET-
pamu Radon Scout u Radon Scout Plus or SARAD. O6beMHasi akTHBHOCT PafioHa B BOJIE OLICHHBAIACH C TIOMOIIBIO PAJHOMETPOB
RAD7 (DURRIDGE). Jlnst onpeieneHus ypOBHS paHalliy UCTIONb30Balics 1o3uMeTp-paanomerp MKC-AT1125. O0bemMHas akTHB-
HOCTb PajloHa BHYTPH ToMenleHuit B TanbiickoM paiioHe kosebiercs B mpeenax 20-660 Bx/m®. Ha ocHOBE MONYYeHHBIX TaHHBIX
IIOCTPOCHA KapTa pacipeeleHus 00beMHON aKTUBHOCTH pafoHa Jis Tansimickoro peruona. CoracHo 3To# kapte JIepukckuit paii-
OH, U3BECTHBIM CBOMMU JOJITOXKUTEISIMH, XapaKTEPU3YEeTCsl OTHOCUTEIBHO BBICOKUM YpPOBHEM pajioHa. Pe3ynbTaThl NpOBEIEHHBIX
HCCIIEI0BAaHNUI TOKAa3alH, YTO CYIIECTBYET ONpPEAENCHHAss KOPPEeNIHs MEeXIy ypoBHEM paJoHa B JKHIMINIAX U MPOIOIDKHUTENBHO-
cThi0 ku3HH. CozlepKaHue paloHa B TEPMAJIbHBIX BOJAX U3MCEHACTCS B MIMPOKUX mpeaenax oT 8.34 bx/m no 93.3 bx/n. 1o canuTap-
HO-TUTHEHHYIECKIM HOPMaM COJep KaHMS paJoHa TepManbHbIe BOABI Talbllia HE NMPECTaBISIOT OMACHOCTH 3[0POBBIO HACENICHUS
IIpY IIpUeMe BaHH M HCIONb30BaHUU B KAUECTBE MUTHEBOM BOIBI, 38 UCKIIIOUCHHEM HCTOYHHKA bromroaron B SpapIMinnHCKOM paiioHe.
B Boze 3TOrO0 MCTOUHMKA conepKaHue pagoHa Ooiee yeM B 1.5 pa3a HpeBBIIaeT NPEAeNbHO-I0MYCTUMYIO KOHIIGHTPAIHIO, IPUHS-
TYIO JUIs TATHEBO# BOIbI (60 BK/m).

Knrouesvie cnoga: obvemuas akmusnocms padoua, paoorHoeas onacHocms, Tanviui, mepmanbHble 800bl, 300p0sbe YenoseKd,
NPOOOIACUMETLHOCIID HCUSHU

TALIS REGIONUNUN (AZORBAYCAN) YASAYIS VO QEYRIi-YASAYIS YERLORINDO
RADON QAZININ KONSENTRASIYASININ QiYMOTLONDIRILMOSI

Feyzullayev 9.9., 9liyev C.S., Bagirh R.C., Mahmudova F.F.
Azarbaycan Milli Elmlardkademiyasinin Geologiya Vo Geofizika Institutu
AZ1143, Baki, Azarbaycan, H. Cavid prosp.,119: radiometry@gia.science.az

Xiilasa. Magalodo Azarbaycanin Talis regionunda aparilan miiasir radioekoloji monitoringin nsticslori toqdim edilmisdir. Aparil-
mug radiometrik todgigatlar Talis bolgasinin bes rayonunu-Masalli, Lonkoran, Astara, Yardimli va Lerik rayonlarini ohato etmisdir.
Radiometrik todgigatlar zaman1 yasayis rayonlarmda radonun hacmu aktivliyinin saviyyasi va su niimunslarinin radionuklid analizi
aparilmigdir. Yasayis binalarinda radonun hacmi aktivliyinin 6l¢iilmasi tadqgiq olunan regionun yasayis montagalorinds aparilmigdir.
Radonun yasayis sahoalarinds hacmi aktivliyinin saviyyasi SARAD firmasmin Radon Scout va Radon Scout Plus radiometrlori ilo 61-
ciilmiigdiir. Radonun suda hacmi aktivliyi RAD7 (DURRIDGE) radiometrlari ilo toyin edilmisdir. Radiasiya saviyyasi MKC-AT1125
radiometri ilo 6lgiilmiisdiir. Miioyyan olunmusdur ki, Talig bolgasinin yasayis mantagolarinds radonun hacmi aktivliyi 20-660 Bk/m3
arasinda doyisir. Alian molumatlar ssasinda Talis regionu iigiin radonun hocmi aktivliyinin paylanmas: xoritasi yaradilmigdir. Bu
xaritaya asason, uzundmiirliilari ilo taninan Lerik bolgasi radonun hacmi aktivliyinin nisbaton yiiksak soviyyasi ils xarakterizs olunur.
Aparilan todgigatlarin noticolori gostordi ki, yasayis binalarinda radon hacmi aktivliyinin soviyyssi ilo ohali arasinda miisahids olu-
nan uzunomiirliilik hallart arasinda miiayyon korrelyasiya mévcuddur. Regionun termal sularinda radonun hocmi aktivliyinin gosto-
ricilori 8.34 Bg/l-don 93.3 bk/l-o qadar ¢ox genis hiidudlarda dayisir. Alinmis naticalors asason Biilyiidiil bulagindan basga Taligin
termal sularinin igmsli su kimi vo balneolgiyada istifadesi he¢ bir tohliiko térotmir. Biilyiidiil bulaginda iso radonun hocmi aktivliyi
igmoali su tiglin yol verilon maksimum yol verilon haddan (60 Bg/1) 1.5 dafs goxdu.

Acar sézlari: radonun hacmi aktivliyi, radon tohliikasi, Talis, termal sular, insan saglamligi, omiir uzunlulugu
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