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PAJIIALIITHO 3ABPYAHEHI TEPUTOPII YEPHITIBCHKOI
OBJIACTI YKPATHU: PATIALIIMHO-EKOJIOITYHE TA
MEINKO-AEMOTI'PA®IYHE MUHYJIE TA CYYACHE

MeTa: BU3HAYMTK CyyacHi paaiauiiiHo-eKonoriyHi Ta MeauKko-aemMorpadiyHi napameTpu Teputopin YepHiriecbkoi 06-
nacTi Ykpaiuu, wo 6ynu BU3HAHI pafiioakTUBHO 3abpyaHeHUMK BHacnigok aBapii Ha YAEC, i ouiHuTK ixHi 3MiHK 3a
nicnsaBapifHuUi nepiog.
06'ekTn Ta MeToaM AocnimKeHHA. 06'eKTOM BocnifKeHHs GYNM NOKAa3HUKM 3abpyAHeHHS 06'eKTiB BoBKinns (rpyH-
TW, MPOLYKTU XapyuyBaHHA), YNCENbHOCTI Ta CTPYKTYPU, NPUPOAHOrO Ta MirpauiiiHoro pyxy HaceneHHs pagioakTMBHO
3abpynHeHux TepuTopiii YepHiriecbkoi obnacti Ykpainu (Koseneubkuii, Koprokiscbkuii, Hosropoa-Cisepcbkuii,
PinkuHcbkiii, CemeHiBcbkmit, COCHULbKNIA, YepHiriBCbKUI paitoHn).
Marepianu i metoau pocnigKeHHA. BukopucraHo gaHi YepHiriBcbKoro perioHasbHoro npefctaBHuLUTBa [epxaBHoi
CnyxOu cTaTucTukM YKkpainu, [lenapTaMeHTy eKonorii Ta npupoaHUX pecypciB YepHiriBcbkoi o6nacHoi gepxaBHOT
aaMmiHicTpauii i LleHTpanbHOro eKonoro-Ao3nMeTPMYHOrO PEECTpY AepiKaBHOT ycTaHOBM «HauioHanbHMII HayKOBMWIA
LeHTp paaiauinHoi meamumHu HauioHanbHOT akagemii MeanyHUX HayK YkpaiHu». 3aCTOCOBAHO 3arajbHOHAYKOBI, Ma-
TEMATWUKO-CTATUCTMYHI, rpadiuHi, kapTorpadiyHi, NPOrpaMHO-TEXHONOMYHI METOLM AOCNIAXKEHHS.
Pe3ynbtatu i BucHOBKU. [licns aBapii Ha YAEC Ha TepuTopii YepHiriBcbkoi 06macTi TpuBaB WHUPOKOMACIITAOHMIA
PafioeKoNoriyHMin MOHITOPUHT i CNOCTEPiranocs 3HayHe NOKPALLEHHS CTaHy PafiioaKTUBHO 3abpyaHEHUX TepUTOPIil.
KinbKicTb HaceneHux NyHKTiB, y AKMUX WiNbHIiCTb 3a0PYAHEHHS 'PYHTIB i30TONAMM Le3il0 NEPEBULLYE HUKHIO MEXY 30-
HU rapaHToBaHoro fo6poBinbHOro BigceneHHs (185 kbk-m?), ckopoTunacs 3 8 1o 1. CepeHbOPaNoOHHA KOHLEHTpALlis
¥7Cs B MonoLi B 0CHOBHOMY He nepesulysana 50 bk-n"'. CepeaHs KoHueHTpauis *'Cs y KapTonai npuBaTHUX JOMOTOC-
nojJapcTB 3a Becb nepiof cnoctepexeHb byna y 5-10 pa3iB MeHILO0t0, HiX Yy Monoui. AHani3 meauko-gemorpadiyHmnx
AaHUX [O3BONAE 3pOOMTU BUCHOBOK, WO pailoHaM YepHiriBcbkoi 06nacTi, Aki Hanbinblwe NOCTpaX[anu BHACNiIAOK
YopHoOunbCbKOT aBapii, npuTamaHHi 3arafibHo061acHi NpobiemMu: TeHAEHUIT 0 3HUKEHHSA NIOLHOCTI Ta HAPOLKYBa-
HOCTi i 36inbleHHs cmepTHOCTI. Hailbinbw iHTeHCUBHI 3MiHK Bigbynucs y KoseneubkoMy Ta PinkKMHCbKOMY paioHax,
Jie BUSIB/IEHO [IeCTPYKTMBHI Npollecu y BiKOBIN CTPYKTYpi HaceneHHs Ta cTabinbHy TeHAEHLil0 40 3POCTaHHSA piBHiB
cmepTHOCTI. flocnimKeHHs HeoOXiAHO NPOAOBXKYBATU.
KntouoBi cnoBa: YopHobunbcbka Katactpoda, pafioakTMBHO 3abpyaHeHi TepuTopii, paaiauiitHo-ekonoriyxi Ta Megm-
Ko-femorpadiyHi noKasHuKM.
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RADIOACTIVELY CONTAMINATED TERRITORIES OF
CHERNIHIVSKA OBLAST OF UKRAINE: THE RADIATION-
ECOLOGICAL AND MEDICAL-DEMOGRAPHIC PAST AND PRESENT

Objective: to determine the current radiation-ecological and medical-demographic parameters of the territories of
Chernihivska oblast of Ukraine, which were recognized as radioactively contaminated as a result of the Chornobyl
Nuclear Power Plant accident, and to assess their changes in the post-accident period.
Objects and methods. The parameters of contamination of natural environments (soil, food products), both with
number, structure, natural and migratory movement of population of radioactively contaminated territories of
Chernihivska oblast of Ukraine (Kozeletskyi, Koriukivskyi, Novhorod-Siverskyi, Ripkynskyi, Semenivskyi, Sosnytskyi,
and Chernihivskyi districts) were the study objects.
Materials and methods. Data from the Chernihiv Regional Office of the State Statistics Service of Ukraine,
Department of Ecology and Natural Resources of the Chernihiv Regional State Administration, and Central
Environmental Dosimetry Register of the State Institution «National Research Center for Radiation Medicine of the
National Academy of Medical Sciences of Ukraine» were used. General scientific, mathematical-statistical, graphic,
cartographic, and software-technological research methods are applied.
Results and conclusions. After the accident at the Chornobyl Nuclear Power Plant the large-scale radio-ecological
monitoring was conducted on the territory of Chernihivska oblast, where a significant improvement in the state of
radioactively contaminated areas had been observed. The number of settlements where the soil contamination den-
sity with cesium isotopes exceeded the lower limit for the zone of guaranteed voluntary resettlement (185 kBg-m™)
has decreased from 8 to 1. The average regional concentration of ®*'Cs in milk mostly did not exceed 50 Bg:-[™. The
average concentration of ®Cs in potatoes from private households over the entire observation period was 5-10
times lower than in milk. Analysis of medical and demographic data allowed concluding that the districts of
Chernihivska oblast, which were most intensively contaminated after the Chornobyl accident, feature now some
regional problems. There are trends towards population decline and birth rate decrease along with increase in mor-
tality. The most intensive changes had occurred in Kozeletskyi and Ripkynskyi districts, where destructive process-
es in the age structure of population and a stable trend of increase of mortality rates were revealed. Research should
be continued.
Key words: Chornobyl disaster, radioactively contaminated territories, radiation-ecological and medical-demo-
graphic parameters.
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BCTYII INTRODUCTION

besneka XUTTENiSIIBHOCTI JIOAMHU € ofHi€lo 3 Haii-  The safety of activities is one of the most important
BaXKJIMBIIIMX YMOB II XXMTTS Ta Ipami. Y 3B’sI3Ky 3 issues in human life and working activity. In connec-
BOeHHOIO arpecieio Pociiicekoi @eneparitii mpotn YK-  tion with the military aggression of the RF against
painu y 2022 p. mopyumieHo HamioHanbHy Oe3neky  Ukraine in 2022 the national security of the country
Kpainu. BHaclimok BoeHHMX Aiil BimOynacsa okymnaiisi  had been violated. As a result of warfare the occupa-
niBHiuHOi wactTuHuU KwuiBchbkoi, 2Kutomupcbkoi Tta  tion occurred of the northern parts of Kyiv,
UYepHiriBcbkoi obiacteit, aki Oynm i € Haioinmemr  Zhytomyr and Chernihivska oblasts, which were and
pamioakTHBHO 3a0pynHeHUMM 3 1986 p. 3axormieHHs1  are the most intensively radioactively contaminated
Yopuoobunbcbkoi AEC (HAEC), mocriiini paketHi  since 1986. The seizure of the Chornobyl Nuclear
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00CTpiM 3a3HaYeHMX obJlacTeil i MiHyBaHHSI 00’ €K-
TiB LIMBUIBLHOI iH(DPACTPYKTYypH, JiCiB, MOJiB, AOpir
CIIPUYMHUINA PYWHYBaHHSI, ITOXKEXi Ta IEPEeHECEHHS
pagioaKTUBHUX CONYK. BiamoBigHO, MOXINBI 3MiHU
Y PiBHSIX 3a0pyaHEHHS SIK TOBKUIISA, TaK i MTPOMYKTiB
Xap4yyBaHHsI, 110 CYTTEBO BIUIMBAE Ha YMOBU XKUTTE -
JIiSJILHOCTI HaceleHHs. HeMuHy4di 3MiHU 1 MeIUMKO-
JemorpadiyHux MOKa3HUKIB (30iIbIIEHHST Mirpaiii,
CMEpPTHOCTI, 3aXBOPIOBAHOCTi). TakMM YWHOM, HO-
CJIiIKEeHHST TpaHCchopMaLiiHUX 3MiH Ha pagioaKTHUB-
HO 3a0pyIHEHUX TePUTOPisIX YKpaiHM, sIKi Oyau mif
TUMYACOBOIO OKYIIAlli€l0, € aKTyaIbHUM i TTOTpeOye
ITPYHTOBHOTO aHali3y MpUHAHMHI ABOX Or0 CKJIaa0-
BUX — palialliiiHO-€KOJOTiYHOI Ta MEIUKO-JEeMOr-
padiuHoi.

AHAJII3 OCTAHHIX JOCJIII2KEHb
I ITYBJITKALIIA
Sx nokazaB HOCBif JIiKBifaliii HacIigKiB aBapiii Ha
AEC papiaiiifitHi BUKMAM He 3HAIOTh KOPAOHIB i Mim iX
YpaxKeHHSI MOTPAIUISIIOTh SIK MicTa 3 0araTOTHCSTYHUM
HaceJIeHHsI, TaK ceJia 3 IecdITKoM MelkaHiiB [1]. Ha
HalliOHAJIbHOMY PIiBHi pe3yabraTd pajiialliiiHO-eKo-
JIOTIYHOTO MOHITOPUHTY 3a CTAHOM JOBKIJIJISI HA pamio-
aKTUBHO 3a0pyaHeHux Teputopisx (P3T) i nocimkeHb
11I0JI0 CTAHY 30POB’S IXHIX KUTEJIIB y3araJlbHIOBAIUCS
1o pokoBuH aBapii Ha HAEC [2—5]. Bimomo, 1110 3 ya-
COM pagialiiiHa CUTYyallisl Ha 3HA4YHiil YacTUHI Tepu-
TOpiii KapmauHaabHO ToKpamiacs [6]. TToTyXHicTh
O3 TaMMa-BUIIPOMIiHIOBaHHSI Ha TIOBEPXHi IPYHTY
MopiBHSIHO 3 1986 p. 3HU3MIIACA Y COTHI pa3iB. Ha 6iib-
mocti P3T B MoJtoLi Ta iHIIMX OpOAyKTax XapuyBaHHs
3 MPUBATHUX TOCIOIAPCTB HE PEECTPYETHCS abo
BiIMiUa€ThC MTOCTYIOBE 3HVKEHHS BMicTy '¥'Cs [2—5].
3MiHUM B pagioNOTiYHOMY CTaHi HACeJIeHUX IMyHKTIB
(HIT) xpainu, ki 0yau BU3HAHHI pagioaKTUBHO 3a0-
pyaHeHuMHU BHacainok aBapii Ha YAEC, BimoOpaxke-
HO B eKCIepTHUX BUCHOBKax HallioHalbHOT KOMicii 3
panpialiiiHOTO 3axXucTy YKpainu [7], siki cTaiu mijacTa-
BOIO 10 TIpUNHATTI Ypsnom 3akoHy Ykpainu «IIpo
BHECEHHSI 3MiH Ta BU3HAHHS TaKMMM, IO BTPATUIIN
YUHHICTb, AeSIKMX 3aKOHOAABUMX aKTiB YKpaiHU» Bif
28.12.2014 p. Ne 76-VIII Ta BHecCeHHS 3MiH 0 CTaTTi
2 3akony Ykpainu «IIpo mpaBoBUil pexXUM Tepu-
TOpii, 110 3a3Haja paJioakKTUBHOIO 3a0pyIHEHHS
BHacJIinok YopHOOMILCHKOI KaTacTpodu», a came:
BUK/IIOUYEHO 30HY IMOCUIEHOTIO PaaioIOTiYHOTO KOHT-
pOJIIO 3 TIepeTiKy 30H, 3a0pyIHeHUX BHACTigoK Yop-
HOOMJIBCHKOI KaTacTpodu, Ta BUSHAHO, 110 paioak-
TUBHUMM 3anuiuaroTbes 1 003 HaceleHUX NYyHKTH
(BoauHcbka obnacts — 166, XKuromupcbka — 371,

Power Plant (ChNPP), all-weather rocket attacks on
the specified areas and mining of civil infrastructure
objects, forests, fields, and roads caused the destruc-
tion, fires, and transfer of radioactive substances.
Accordingly the changes in contamination levels of
both the environment and food products are possible,
which significantly affects the living conditions of
population. Changes in medico-demographic indices
(intensified migration, increased mortality and mor-
bidity) are inevitable. Thus, the study of transforma-
tional changes in the radioactively contaminated ter-
ritories of Ukraine, which were under temporary
occupation, is relevant and requires a thorough analy-
sis of at least two of its components i.e. the radiation-
ecological and medical-demographic ones.

REVIEW OF THE LATEST RESEARCH
AND PUBLICATIONS
According to the experience of liquidating the conse-
quences of accidents at nuclear power plants the radi-
ation releases spread across any borders and make
fallout both in cities with thousands of inhabitants
and villages with a dozen of people [1]. At the nation-
al level the results of radiation and ecological moni-
toring of the environment in radioactively contami-
nated territories (RCT) and research of health status
of their residents are generalized to each anniversary
of the ChNPP accident [2—5]. It is known that the
radiation situation in a significant part of the territo-
ries improves dramatically over time [6]. Compared to
1986 the dose of gamma radiation on the soil surface
has decreased hundreds of times. A gradual decrease
in the content of *’Cs in milk and other food products
from private farms or no radioactive contamination of
these foodstuffs are registered in the most RCT [2—5].
Changes in radiological status of the Ukrainian settle-
ments, which were designated as radioactively contam-
inated as a result of the ChNPP accident, are reflected
in the expert opinions of the National Commission for
Radiation Protection of Ukraine [7]. The last ones had
been the basis for adoption by the Government of
Ukraine of Law No. 76-VIII «On amending and recog-
nizing as invalid certain legislative acts of Ukraine»
dated 12.28.2014 and amending Article 2 of the Law of
Ukraine «On the legal regime of the territory exposed to
radioactive contamination as a result of the Chornobyl
disaster». Namely, the zone of enhanced radiological
control was excludes from the list of zones contaminat-
ed as a result of the Chornobyl disaster, and it was rec-
ognized that 1,003 settlements remain radioactive (166
in Volynska oblast, 371 in Zhytomyrska oblast, 122 in
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KwuiBcbka — 122, PiBHeHcbka — 274, Cymcbka — 2,
Uepkacoka — 4, UepniriBcbka — 63, UepHiBelibka — 1)
3 2 293 HaceJieHUX ITyHKTIB (IBaHAILSTA O00JacTeii).

Bonnouac panmianiiinuii ctan Ha P3T Bupi3HsaeTbcs
MiHJIMBICTIO Ta 3HAYHOIO HEPiBHOMIPHICTIO PO3MOILTY
YOPHOOMJIBCHKUX PamdiOaKTUBHUX BUIIANaHb, IO BU3-
Haya€e YyMOBU IPOXMWBAHHSI HACEJEHHSI 1 MOXJIMBICTb
BeleHHsI Oyab-sKoi misimbHOCTi. Tomy IiJIKOM
MMOBIpHUM € MPUITYIIECHHS, IO ITiCJIsT TeOKyMallii Te-
putopiii ZKuromupcbkoi, KuiBcbkoi Ta UepHiriBcbKoi
o0bJlacTeil IXHE HaceleHHs, SIK i 3a yaciB aBapii, Iiepe-
BaXXHO OyIe KOPMUCTYBATUCS MPOAYKTaMU MiCLEBOrO
BUpoOHULTBA. OTXKe, XapuOBUii TAHLIOT IPYHT — POC-
JINHU — TBapWUHU — MPOIYKIIisSI TBApPUHHUILITBA MOXeE
HeCcTu HeOe3IeKy ONpOMiHEeHHs. 3a YMOB HaJaHHS
OiJBIIMX TTOBHOBAXXEeHb OpPTaHaM MiCLIEBOTO CaMOBPSI-
IyBaHHS (JeUeHTpati3allil) BKpail BaXXJIMBO 3a0e3me-
YUTU HOBOCTBOPEHi 00’€IHaHiI TepUTOpiaibHi rpoMa-
N aKTyaJIbHOIO, HAyKOBO-JIOCTOBIpHOIO iH(pOpMalIi€i0
IIOJO PamioNOTIiYHOIO CTaHy TEPUTOPIl Ta BEIUUUH
03 OIIPOMIHEHHSI MEIIKAHIIIB OKpEeMHUX HacCeJIeHUX
MOYHKTIB JIJI8 MIATPUMKU MNPUUHATTS pillleHb I10M0:
onTuMizalil mpoTupagialifiHOro Ta COLiaJIbHOIO 3a-
XUCTY MiCLIEBOTO HaCeJIEHHSI; MOXKJIMBOCTi O€3IeUHOro
MPOXMBAHHS Ha LIMX TEPUTOPISIX Ta IX TOCIIOAAPChKO-
IO BUKOPMCTAHHS 3 METOIO BiIPOKCHHS Ta COLialb-
HO-€KOHOMIYHOTO PO3BUTKY (HampUKIan 3a1ydeHHs
iHBECTU1Iii1, CTBOPEHHST HOBUX POOOYMX MiCLIb TOIIIO).

Menuko-geMorpacdiuna cutyaiis Ha P3T € moc-
TaTHBO AOCiIKeHOoI0 mpobdaemoro. ITokazaHo, 1110 BO-
Ha He € cTaiolo [8]. 3HemogHEeHH 1 3aHeTa] Hacee-
HUX TYHKTIB BigOyBanmucs K B Mexax 10-Km 30HU
YAEC, Tak i mo3a Herw [9]. BusBiieHO HeCHpUSTINBI
3MiHM KiJIbKICHUX i BIKOBUX XapaKTEepUCTUK HACEICH-
Ha y ipunerimx 1o AEC paiionax [10]. JloBeneno, mo
nemorpadiuni Brpatu Ha P3T oOymoBieHi SIK Mmirpa-
LiAHUM pyxoM, Tak i mpupoaHiMm [11]. CtaH 3mopoB’s
0ci0, 1110 3a3HaJIM OMPOMiIHEHHS Bi JKepesl i0Hi3yl0-
YOro ONpPOMIHEHHSI TEXHOTEHHOIO IIOXOKEHHS, Ta
iXHIX HaIllaAKiB, Ma€ TEHIEHIIiI0 A0 MOTipIIEHHS i
BiIPi3HSIETHCA 3a PiBHEM Ta CTPYKTYPOIO 3aXBOPIOBa-
HOCTi, CMEPTHOCTI Ta iHBaJliIHOCTi BiJl CTaHy 310POB’s
HaceJIeHHsT YMOBHO YKMCTUX TepuTopiit [12]. 3rigHo 3
JocligkeHHsIMU [13] m’ITh poKiB TOMY HaKpallui
JIeMOBiITBOPIOBAJIbHUIA TTOTEHLIiad Maau POKUTHIBCh-
kuii i CapHeHCbKMiI pailoHn PiBHEHCBbKOI 00J1acTi,
Haripmmnii — Kozeneupbkuit Ta Pinkuncbkuii YepHi-
riBCbKO1 obsacri'.

Kyivska oblast, 274 in Rivnenska oblast, 2 in Sumska
oblast, 4 in Cherkaska oblast, 63 in Chernihivska
oblast, and 1 in Chernivetska oblast) out of 2,293 set-
tlements (in twelve oblasts).

At the same time, the radiation situation in RCT is
characterized by variability and significant uneven
distribution of the Chornobyl radioactive fallout,
which determines the living conditions of population
and possibility of conducting any activity. Therefore,
it is quite likely to assume that after the de-occupa-
tion of the territories of Zhytomyr, Kyiv and
Chernihivska oblasts their population, as after the
ChNPP accident, will mainly consume the locally
produced food products. Therefore, the food chain
of soil — plants — animals — livestock products can
bring the risk of exposure. Under conditions of grant-
ing the greater powers to local self-government bod-
ies (decentralization) it is extremely important to
provide the newly created united territorial commu-
nities with an up-to-date scientifically reliable infor-
mation about the radiological state of territories and
values of radiation doses in the residents of individual
settlements to support the decision-making regard-
ing optimization of anti-radiation and social protec-
tion of local population, possibility of safe living in
these territories and their economic use for the pur-
pose of revival and socio-economic development
(e.g. rising investments, creating new jobs, etc.).

The medico-demographic situation at the RCT is a
well-studied issue. It is not stable as has been shown
[8]. Depopulation and stagnation of settlements
occurred both within the ChNPP 10-km zone and
outside it [9]. Unfavorable changes in the numerical
and age characteristics of population in the adjacent
to NPP areas have been revealed [10]. It has been
proven that demographic losses in radioactively con-
taminated territories are due to both migratory move-
ments and natural reasons [11]. The state of health of
persons exposed to the man-made ionizing radiation
sources and their descendants tends to deteriorate and
differs in the level and structure of morbidity, mortal-
ity and disability from the state of health of population
of conditionally clean areas [12]. According to study
results [13] Rokytnivskyi and Sarnenskyi districts of
Rivnenska oblast five years ago have featured the best
demographically reproductive potential, while the
worst one was peculiar to Kozeletskyi and Ripkynskyi
districts of Chernihivska oblast'.

Tyt i pani 3 METOI0 KPALLIOTO CHIPUIAHATTS TEKCTY HA3BM PAOHIB MOAAITHCS 3a
QAMIHICTPATUBHO-TEPUTOPINIbHUM MOLLNOM, SIKWiA iCHYBaB N, yac YopHOOMNLCh-
koi aBapii Ta 30-piyHOro NOCTYOPHOBMNLCHKOO Mepioy.

'For better understanding the names of districts are given here and below
according to the administrative-territorial division that existed during the
Chornobyl accident and the 30-year post-Chernobyl period.
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Koseneupkuit Ta PinkuHCBKIN pailonun YepHi-
riBCbKO1 00J1acTi OyJ0 BU3HAHO PaliOaKTMBHO 3a0-
pyaHeHuMHU B pesyiabrari aBapii Ha YAEC y 1986 p.,
a Koprokisebkuit, HoBropon-Cisepcbkuii, CeMeHiB-
cbkuii, CocHULIbKWIA, YepHIriBCbKUIT — Ha MTOYaTKy
90-x pokiB. PanianiiiHa cuTyallisi Ha CiIbCbKOTOCHO-
JapCbKUX YTigasx MOJAiCbKOI YaCTMHU 00JIacTi Moc-
TYIIOBO CTa0ili3yeThCs, ajie MiCUSIMU TPOIOBXKYE
iCHYBaTH MiABUILEHUI piBeHb paialliiiHOrO OMpo-
MiHEHHSI HaCceJICHHSsI, 110 BUMara€e MpoBeIeHHS CIIc-
LiaJIbHUX KOHTP3aXo[diB, CIIPSIMOBAHUX HA 3HUXKEH-
HsI piBHS 3a0pyIHEHHS CiTbChKOTOCIIOIapPChKO1 IIPO-
nykuii pagionykiainamu [14]. Ha naHuii yac Kputud-
HUMMU IPOAYKTAMHU II0A0 3a0pyaHeHHd iX *'Cs € Mo-
JIOKO i Tpmbu, *°Sr — JicoBi JIIKApChKi POCIMHU Ta
SITOITU.

YV YepHiriBcekiii obsacti po3novanacs i popmyBa-
Jlacsl IemomyJsiis 3agoBro 10 YopHOOMIbCHKOI Ka-
tactpodu [15]. Y 1990 p. memorpaciuHa cutyaitis Oy-
JIa TiplIo TOpiBHSIHO 3 KutoMupcbkoro, KuiBch-
Kko1o Ta PiBHeHCBbKOIO oOymactamu [16]. 3okpema, y
HIT Ko3zeneupkoro ta PinknHcbkoro pailonis Uep-
HIriBCbKOi 00JIaCTi, SIKi 3rigHO 3 PiBHSIMM pajioak-
TUBHOTIO 3a0pyAHEHHS OyJIO BiTHECEHO J0 30HU Oe3y-
MOBHOTO (00OB’S3KOBOTO) BilCEIEHHs, 4YacTKa
reHcioHepiB craHoBua 49,7 %, a YacTKa JiTeil BIKOM
1o 15 pokiB — 16,1 %. Cepen MOTEHLIHUX mepece-
JeHliB 71—72 % 3oBciM He Manu aiteit. [ITutoma Bara
cimeid, ki 00’enHyBaau OCi0 MeHCiHOro BiKy, OyJia
39,5 %. IloTeHUWiHHUMU yYaCHMKAMU IIPUPOIHOTO
BiITBOPEHHST HACeJIeHHSI MOIJIM OyTH JuIe ciM’i i3
4—5 0ci6 i 6iapie (mpubu3Ho 25 %).

META

BusHauuTu cydacHi pagialiiiHO-e€KOJIOTiuHi Ta Me-
IuKo-gemorpadiudi mapaMetpu Teputopiii Yep-
HITiBChKOI 00jacTi YKpaiHu, 110 OyJu BU3HaHI
panioakTUBHO 3a0pyIHEHMMM BHACJIiAOK aBapil Ha
YAEC, i ouiHuTu ixHi 3MiHM 3a IiclsaBapiliHUI
nepion.

OB’€EKTU TA METOAU

OO’eKTOM NOCHIMKEeHHS OyIM TIOKa3HUKU 3a0pyr-
HeHH$ 00’€KTiB JOBKiIS (IPYHTH, TMIPOAYKTH Xapuy-
BaHH$), YMCEIbHOCTI Ta CTPYKTYpU, MPUPOIHOIO Ta
MirpaliifHOro pyxy HaceJIeHHsI paaioaKTMBHO 3a0-
pyAHEHUX TepuTopiid YepHiriBcbKoi o0nacTi YKpaiHu
(Kozeneupkuii, Koprokiscwkuii, Hosropon-Cisep-
cbkuii, Pinkuncbkuii, CemeHiBcbkuit, COCHULIbKU,
YepHiriBCbKMii pailoHN).

Kozeletskyi and Ripkynskyi districts of Cherni-
hivska oblast were recognized as radioactively con-
taminated as a result of the ChNPP accident in 1986,
while Koriukivskyi, Novhorod-Siverskyi, Seme-
nivskyi, Sosnytskyi, and Chernihivskyi ones — in the
early 1990s. The radiation situation on agricultural
lands of the Polissya part of the oblast is gradually sta-
bilizing, but in some places a high level of radiation
exposure of population remains, requiring implemen-
tation of specific countermeasures aimed at reducing
the levels of radionuclide contamination of agricul-
tural products [14]. Currently, milk and mushrooms
are critical products in terms of their '*’Cs contamina-
tion, while forest medicinal plants and berries are
critical regarding the *°Sr content.

The depopulation in Chernihivska oblast had
begun and shaped long before the Chornobyl disas-
ter [15]. In 1990 the demographic situation there
was worse compared to Zhytomyrska, Kyivska, and
Rivnenska oblasts [16]. In particular, in the settle-
ments of Kozeletskyi and Ripkynskyi districts of
Chernihivska oblast, which according to the levels of
radioactive contamination were assigned to the zone
of unconditional (mandatory) resettlement, the
share of pensioners was 49.7 %, and the share of
children under the age of 15 was 16.1 %. Among
potential migrants the 71—72 % had no children at
all. The specific weight of families that united per-
sons just of retirement age was 39.5 %. Only families
of 4 people or more (approximately 25 %) could be
potentially capable for the natural reproduction of
population.

OBJECTIVE

To determine the current radiation-ecological and
medical-demographic parameters of the territories of
Chernihivska oblast of Ukraine, which were recog-
nized as radioactively contaminated as a result of the
ChNPP accident, and to assess their changes in the
post-accident period.

OBJECTS AND METHODS

Parameters of contamination of the natural environ-
ments (soil, food products), and also number, struc-
ture, natural and migratory movement of population
of radioactively contaminated territories of Cherni-
hivska oblast of Ukraine (Kozeletskyi, Koriukivskyi,
Novhorod-Siverskyi, Ripkynskyi, Semenivskyi, Sos-
nytskyi, and Chernihivskyi districts) were the study
object.
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BignoBigHO 10 MeTH BUpilIyBalu TaKi 3aBIaHHSI:
> JIOCHiIKEHHS HasIBHUX JKepes iHdopMallii 111010
CydyaCHUX pajialliiHO-eKOJOTIYHUX i MeIUKO-IeMOT-
padiunux mapametpiB P3T obGnacTi;
> aHali3 pe3yabTaTiB PadioeKOJOriYHOro MOHITO-
PUHTY BMICTYy padiOHYKJIiiB y O0’€KTax JOBKIIIS
(TPyHT, MOJIOKO Ta KapTOIIJIsSI MiCIIEBOTO BUPOOHUIIT-
Ba) 00J1acCTi;
> OlliHKa piBHIB ONMPOMiHEHHS HACEJEeHHS Y pi3Hi
yacoBi nepioau micis aBapii Ha HAEC;
> aHaJTi3 YMCeTLHOCTI Ta CTPYKTYPH HaceJIeHHS (CTa-
HoM Ha rtouatok 1986 ta 2021 pp.) i MOKa3HUKIB IpHU-
ponHoro Ta MirpatiiiHoro pyxy (1986 ta 2020 pp.);
> OKPECJICHHSI CyJaCHUX MPO0IeM y METUKO-IEMOT-
padiuHiii cuTyalii pailoHiB, 1110 OyJIU pagioaKTUBHO
3a0pyaHeHi BHacaigok aBapii Ha YAEC;
> OlliHKa 3MiH MeIUKO-AeMOorpacdiyHUX MOKa3HUKIB
3a micasgaBapiiiHUiA nepiof.

B nochigkeHHi BUKOPUCTAaHO CTAaTUCTUYHI JaHi
YepHIiriBCbKOro perioHaJbHOTO TIpeACTaBHULITBA
HepXaBHOI CIyXKOU CTaTUCTUKU YKpaiHu. BpaxoBy-
oun, mwo Ha yvac asapii Ha YAEC M. Hosropoa-
Cisepcekuii Bxoauno no Hosropoa-CiBepchbKoro
paitoHy, a BHACIIIOK aIMiHiCTpaTUBHO-TEPUTOPiaIb-
HUX TepeTBopeHb 3 2020 p. Mo HbOMY CTaTUCTUYHA
iH(opMalis MOJAETHCI OKPEMO, HAMU JIJISI 3pYYHOCTI
MOPIBHSIHHS 3p00JIeHO BiAIOBiIHI HNepepaxyHKU MO-
Ka3HUKIB 3rigHo MeToauK [17] Ta opieHTyOUMCh Ha
nonepeaHi aaMiHiCTpaTUBHI MeXi.

AHaJi3 MoKa3HUKIB 3a0pyIHEHHSI 00 €KTIiB H0-
BKiyIs1 (TPYHTH, TIPOAYKTH XapuyyBaHHS) 3MilICHEHO
Ha TigcTaBi JaHux JlemapraMeHTy €KOJOoril Ta Tpu-
poaHux pecypciB YepHiriBcbKoi 001acHOI AepKaBHOT
agminicTpauii (https://eco.cg.gov.ua) Ta lLleHTpanb-
HOTro ekoJjioro-go3umerpuuroro peectpy (LIEAP)
HepxaBHoi ycTaHOBU «HamioHanbHUII HayKoBU
LIEHTp paniauiiiHoi MenuuuHU HauioHanbHOI aka-
JeMii MenuyHux Hayk Ykpainu» (HHIIPM) (61u3b-
Ko 1,5 trc. BUMipIoBaHb IIUTbHOCTI Bumaginb *’Cs Ta
“Sr Ha MOBEPXHi I'PYHTY B HaceJIeHUX ITyHKTax 00-
Jlacti Ta moHan 44 TUC. BUMIpIOBaHb BMICTY IIMX
PagioOHYKJIiiB Yy MOJIOLI Ta KapTOIUli, BUPOOJIECHUX Y
MPUBAaTHUX JTOMOTOCIOAAPCTBaX MEIIKAHIIB Yy
1986—2013 pp.). [laHi 11010 LIiIBHOCTI 3a0pyaHEHHS
'¥7Cs IpyHTIB HaceJeHUX IMyHKTiB YepHiriBchbKoi 00-
JacTi y 2022 p. oTpMMaHO PO3PaxyHKOBUM ILISIXOM,
Gasylounch Ha BUMIipIoBaHHsSX 1986—1991 pp., 6e3
BpaxyBaHHSI HACTiIKiB BOEHHUX JiiA.

3acToCcoBaHO 3arajJilbHOHAyKOBi, MaTeMaTHKO-CTa-
TUCTUYHI, TpacdiuHi, KapTorpadiuHi, MporpaMHO-TeX-
HOJIOTiYHI METOAU AOCTiIXKEHHS.

Pursuant to the objective the following tasks were
solved:
> research of available sources of information on
contemporary radiation-ecological and medico-
demographic parameters of RCT in the oblast;
> analysis of the results of radioecological monitor-
ing of radionuclide content in the oblast natural envi-
ronments (soil, milk and locally produced potatoes);
> assessment of population exposure levels in differ-
ent time periods after the ChNPP accident;
> analysis of the number and structure of population (as
of the beginning of 1986 and 2021) and indices of its nat-
ural and migratory movement (in 1986 and 2020);
> outlining of current problems in the medical and
demographic situation of the districts radioactively
contaminated as a result of the ChNPP accident;
> assessment of changes in health and demographic
indices in the post-accident period.

Statistical data from the Chernihiv regional office of
the State Statistics Service of Ukraine were used in
the study. Taking into account that at the time of
ChNPP accident the city of Novhorod-Siverskyi was
a part of the Novhorod-Siverskyi district, but upon
administrative and territorial transformations in 2020
the statistical information on it is presented separate-
ly, we have made the corresponding calculations of
parameters according to the methods [17] and focus-
ing on the previous administrative boundaries for ease
of comparisons.

The analysis of parameters of contamination of nat-
ural environments (soils, foodstuffs) was carried out
using data of the Department of Ecology and Natural
Resources of the Chernihiv Regional State Admi-
nistration (https://eco.cg.gov.ua) and the Central
Environmental Dosimetric Register (CEDR) of the
State institution «National Research Center for
Radiation Medicine of the National Academy of
Medical Sciences of Ukraine» (NRCRM) (about 1.5
thousand measurements of '¥Cs and *°Sr deposition
density on soil surface in the populated areas of the
oblast and more than 44 thousand measurements of
these radionuclides’ content in milk and potatoes pro-
duced in private households of residents in
1986—2013). Data on the *’Cs soil contamination den-
sity in populated areas of Chernihivska oblast in 2022
were obtained by calculation, based on 1986—1991
measurements, without taking into account the conse-
quences of warfare.

General scientific, mathematical-statistical, graph-
ic, cartographic, and software-technological research
methods are applied.
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PE3VIJIBTATU

Pagiauiiino-ekoJioriyni mapamerpun

CranoM Ha mouaTtok 2022 p. pamiamiiiHa cHTyarlis Ha
P3T YepHniriBcbKkoi ob1acTi mopiBHsHO 3 1986 p. mok-
paiuiacs (puc. 1), a came: BHACIiJOK IPOsIBY MPUPO/ -
HUX TpoleciB (iznyHOro poarnany pagioHYKIidiB, iX
¢ikcatrii i mepepo3Tomiay B pi3HMX KOMITOHEHTaX
JOBKiJUISI Ta iH.), 3AiICHEHHSI KOMIIJIEKCY KOHTP3axo-
JIiB, COPSIMOBAHUX HA 3HUKEHHSI 103 OMPOMiHEHHS i
CTBOPEHHS paaialliiHO-0e3MeYHUX YMOB MPOXUBAHHS
rpoMajsiH Ha 3a0pydHEHUX TepuTopisx. [1o3uTuBHMIA
BIJIMB MaB i 0i0JIOTIYHMIT BUHOC PamiOHYKIimiB 3 0io-
Macol0 POCJIMH, sIKa BiluyXyBajach 3 JaHOI TEPUTOPIi.

OcTaHHIM 4acoM KOHTpPOJIb 3a piBHEM paialiiiHo-
ro 3a0pyaHeHHsSI Ha YepHIriBlIIMHI NPOBOAUBCS B
paMKax JepxkaBHOi mporpamu «Panmionoriynmii 3a-
XMCT HaceJIEeHHs Ta eKOJIOTiYHEe 03J0POBJIICHHS TePH-
TOpii, 11O 3a3Haja padioaKTUBHOIO 3aOpyaHEHHS».
IlepeBipky npoaykiiii arpoBUpOOHULITBA, TUTHOI BO-
Iu, 0epe30BOro COKY, ATim, rpubiB TOIIO 34iliCHIOBA-
nu y HIT CemeHiBcbkoro, YepHiriBcbkoro, CocHMIIb-
koro, KoplokiBcbkoro Ta PinkKMHCHKOTO paiioHiB, sKi
BilHECEHI OO0 30HM rapaHTOBAaHOIO 100POBiIbHOIO
BicesieHHsI.

BignosigHo no gonosineii 3a 2016—2020 pp. rpo cTaH
HaBKOJIUIITHBOTO IIPMPOIHOTO cepeaoBuina B YepHi-
TiBChKiit obmacti [18] pamiamiiiHuii craH TepUTOpii
JOCIiIKyBaHUX TEPUTOpPiil OyB cTadiIbLHUM i (hopMy-
BaBCs IIePEBaKHO ITif BITIMBOM JTOBTOXWBYYUX pamio-
nykiaigiB *’Cs ta *Sr. JlocimkeHHSI moKasajiu, IO
BMICT paflioHYKJIiJIiB ¥ CLILCbKOIOCHOAAPCHKIit 1 JIico-
Bili mpoaykuii — y Mexax Hopmu (ympomosxk 2020 p.
OyJ10 BifgioOpaHo Ta nepeBipeHo 2 481 mpob 3pasKiB Cilib-
CbKOTOCIIOAPCHhKOI Ta JicoBoi mpoaykiii, y 2019 p. —
3323,y 2018 p. — 3209, 2016 p. — 4 005).

Y HHIIPM crnioctepexkeHHs 3a LIIIbHICTIO 3a0pyTHEH-
HSI TPYHTY Ta piBHSIMM 3a0pyTHEHHS POCIMHHOI TTPOIYK-
Lii pagioHyKJIimaMu poBoAsThes 3 1986 p. [2—5, 19—23].
Busyamicek 3akoHOMipHOCTI (DOpMyBaHHS iHIVBITyaTb-
HUX Ta CEpPeIHbOTPYNOBUX (TEPUTOPiaIbHUX, IIPO-
(eciiiHO-BiKOBHUX) J03 OIPOMiHEHHST HACEAEHHSI 3a1eX-
HO BiJI paioeKoJIOTiYHUX (DAKTOPIB i yMOB MPOXKMBAHHS,
a TaKOXX BiJl KOHTP3aXoIiB, IO TTpoBoAMINCh. OTprMaHa
B XO[i JOCTiIKeHb iH(opMallisi BHOCUIACH A0 0a3 JaHUX,
sIKi 3 yacom Oynu 06’eaHani y LIEJTP.

3a ganumu HEIP [21], winbHicTh 3a0pyaHEHHS
I'PYHTIB i30TOonamu Le3ito (puc. 1) nuiue B ¢. JIOKOTBHKIB
YepHIriBCbKOro pailoHy MepeBUILYE HUXKHIO MEXY 30-
HU TrapaHTOBaHOTO IOOPOBITBHOTO BiaceaeHHs [22],
gKa ctraHoBUTh 185 kbkM? (5 Ki-km?). Bigpa3sy micis
aBapii Takux cin oymno 8. Maitxxe B 2 pa3u (3 118 mo 52)

RESULTS

The radiation and environmental parameters

As of the beginning of 2022 the radiation situation
on RCT in Chernihivska oblast has improved com-
pared to 1986 (Fig. 1) as a result of the natural
processes (physical decay of radionuclides, their fix-
ation and redistribution in various environmental
components, etc.), and implementation of a set of
countermeasures aimed at reducing of radiation
doses and creating radiation-safe living conditions
for citizens in contaminated territories. The biologi-
cal removal of radionuclides with the plant biomass
disposed from this territory also had a positive effect.

Recently the monitoring of radiation contamina-
tion levels in Chornihiv oblast was carried out with-
in framework of the state program «Radiological
protection of population and ecological improve-
ment of territories exposed to radioactive contami-
nation». Inspection of agricultural products, drink-
ing water, birch sap, berries, mushrooms, etc. was
carried out in the settlements of Semenivskyi, Cher-
nihivskyi, Sosnytskyi, Koriukivskyi, and Ripkynskyi
districts, which are attributed to the zone of guaran-
teed voluntary resettlement.

According to reports for 2016—2020 on the state
of the natural environment in Chernihivska oblast
[18] the radiation situation in the studied territories
was stable being formed mainly due to the long-
lived radionuclides '"Cs and *Sr. Studies have
shown that the radionuclide content in agricultural
and forest products was within normal range (2,481
samples of agricultural and forest products were col-
lected and tested in 2020, 3,323 — in 2019, 3,209 —
in 2018, and 4,005 — in 2016).

Observations of the soil contamination density
and levels of contamination of plant products with
radionuclides have been carried out in the NRCRM
since 1986 [2—5, 19—23]. The patterns of formation
of individual and average-group (territorial, age-
occupational) radiation doses in population
depending on radio-ecological factors and living
conditions, as well as on countermeasures carried
out, were studied. The obtained information was
entered into databases, which were eventually
merged in the CEDR.

According to the CEDR data [21] the density of
soil contamination with cesium isotopes (Fig. 1)
exceeded the lower limit for the zone of guaranteed
voluntary resettlement [22], which is 185 kBq'm™
(5 Ki'km™), only in the village of Lokotkiv in Cher-
nihivska oblast. Immediately after the accident,
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PucyHoK 1. WinbHocTi 3a6pyaHeHHs 137Cs rpyHTIB HaceneHuUx NyHKTiB YepHiriBcbKoi o6nactiy 1986 1a 2022 pp.
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OTPUMaHO PO3pPaxyHKOBUM LLSAXOM, 6a3ytounck Ha BUMIptoBaHHAX 1986—1991 pocis.

Ixepeno. dani HHLPM.

Figure 1. Density of 137Cs soil contamination in Che
The territorial-administrative division presented as actual on
based on measurements of 1986-1991.

Source. The NRCRM data.

3MeHIIuIach KinbkKicte HII, ski 3a piBHeM 3a0py/-
HEHHSI IPYHTY padiolie3i€eM 3HaXOASIThCSI B MexKax
37—185 xbxk'M? (BiAmoBiga€e KOJMIIHINA 30HI MOCH-
JIEHOTO PaaioJIoTiYHOrO KOHTPOJIIO).

Bigomo, 110 iHIIMM BaXKJIMBUM MapaMeTpoM, SIKU
BIINBAE Ha 03y onpoMiHeHHsT HaceleHHsS P3T, €
KOHIIEHTpallis pamioHyKiIiaiB, 30kpema '¥'Cs ta *Sr,
y npoaykrax xapuyBaHHs. 3a nanumu LIEJIP 3aranb-
HUI 00csr BUMiploBaHb BMicTy 'Cs y MoJIoLi mpu-
BaTHUX ToOcCIoJapcTB 00jacTi, BUKOHAHUX ¥

rnihivska oblast settlements in 1986 and 2022
date of display; results of 2022 were obtained by calculation,

there were 8 such villages. The number of settlements,
where the level of soil contamination with radiocesium
was in the range of 37—185 kBq'm™ (corresponding to
the former zone of enhanced radiological control ) has
decreased by almost 2 times (from 118 to 52).
Concentration of radionuclides, 'Cs and *Sr in
particular, in food products is the another important
parameter influencing the radiation doses in RCT
population. According to the CEDR data, the total
number of '’Cs content measurements in milk sam-
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1991-2013 pp., ctaHOBUB OJM3bKO 39 THC., Y Kap-
toruti — 11 tuc. KinbKicTh BUMiploBaHb Sty MOJIOL
Ta KapToIUT Jocdaria BimmoBimHo 3 tuc. Ta 1,5 Twnc.
Binpuricts BuMipioBadb *’Cs (~ 70 %) 0ys10 3po0j1eHO
y nepioa 1991—-2000 pp., nounHarouu 3 2001 p. obcs1-
' MOHITOPUHTY CKOpouyBaauch. Y 2013 p. KiJIbKiCTb
HII, ne npoBoauBcsI MOJIOYHUIA MOHITOPUHT, JOPiB-
HioBasa 15, Ha BiaMiHy Bin 1991 p. (maitxke 800).

Cepennsa koHueHTpariis *’Cs B mojiowi (puc. 2) 3a
BECh MEPioj COCTEePEXKEHb 3AC0iIbIIOrO HE MePEBU -
myBana 50 bxr'. Tinbku y 1994 p. Lieil moKa3HUK
nocsras 57 bxer!. HaiGinpmmii BMicT pamiolesito
BUsIBJIeHO y MoJiolli CeMeHiBchbKoro Ta YepHiriBchb-
KOro paiioHiB. MakcumasbHi piBHi 3a0pyIHEHHS
MOJIOKA B HUX crioctepiranuch y 1995 p. i craHoBrImn
BinmosigHo 497 Ta 737 bx-n'. I1pote B okpemux HIIT
MX paitoHiB HaBiThb y 2007 p. kKoHueHTpalis “’Cs
nepeBuIyBaja gonyctuMuii pisenb 100 bk [24].
3anepion 1991—-2013 pp. BMicCT pamiolie3ito B MOJIOLI
3MEHILMBCA Y cepeaHboMy B 1,5—4,5 pa3a.

Cepennst KoHIeHTpalis “’Cs y KapToOILIi mpuBar-
HUX JOMOTOCIIOApCTB 3a BeCh TMEPioj CIocTepe-
XKeHb Oyna y 5—10 pasiB MEHIIIOI0, HiXX Y MOJIOII
(puc. 2). Jlume B okpemux HIT Kosenemnbkoro ta
Hosropon-CiBepchbkoro paiioHiB y mHeplli poKHU
CIOCTEPEXEeHb BMICT pajiolie3ilo B KapTOILIi mepe-
BUILYBaB AonycTUMUiA piBeHb 60 bx-kr'. [TounHaro-
uyn 3 1995 p., piBHi 3a0pyaHeHHs KapTorii ’Cs He
nepesuiyBaiu 25 bk-kr'.

BusiBiieHO 3HauyHiI PO3XOMXKEHHS Yy YacoBill Iu-
HaMmini 3a0pyIHeHHs Mojtoka *°Sr ropiBHsIHO 3 'Cs y
nepion 1991—-2013 pp. Y nesikux paiioHax repioa Mo-
HOTOHHOTO CIajaHHsI KOHLEHTpallil pagioCTpOoHLi0
y 1995—2000 pp. 3miHuBcs 3pocTaHHsIM. Lle mosicHIo-
€TbCSI TIOCTYIIOBUM BUBUIBHEHHSIM °Sr 3 IaJMBHUX
YACTMHOK i MiIBUILIEHHSIM HOro 0iogOCTYITHOCTI IJIsI
MOTIMHEHHS POCIMHHICTIO, SIKA CITOXKMBAETHCS KOPO-
BaMU.

PexoHCTpyKIIisE 103 OINPOMiHEHHSI HaceJIeHHS,
nocTpaxganoro BHacinok aBapii Ha YAEC, y YepHi-
riBchbKit objacti posnouanach 3 1991 p. B pamkax
ITporpamu 3arajJbHOIO3UMETPUYHOI MACMOPTU3ALIL
HaceJIeHUX MyHKTiB YKpaiHu. J1030Bi po3paxyHKu 0a-
3yBaJIMCs Ha pe3yjbTaTax IOPiYHMX BUMipIOBaHb 3a0-
PYAHEHHSI padiole3ieM MOJIOKA Ta KapToILIi, BUPOO-
Jenux y Tux HII, mo Oynu Bu3HavyeHi IToctaHOBOIO
Kab6inetry MinictpiB Ykpainu Ne 106 [25]. I1acropTHi
JIO3M MPU3HAYATINCH JIJI1 OOIPYHTYBaHHS PillleHb, 1110
NpUAMacs Aep>KaBHUMM Ta MICLIEBUMM OpraHaMM
BJIAJM 3TiTHO 3 YNHHUM 3aKOHOMABCTBOM, i TOMY Ma-
JIU JOCTaTHbO BMCOKMI piB€Hb KOHCEPBATUBHOCTI.

ples from private farms in the region, performed in
1991—-2013, was about 39,000, and in potato — 11,000.
The number of *°Sr measurements in milk and potato
samples reached 3,000 and 1,500, respectively. Most
of the ¥"Cs measurements (~ 70 %) were made in the
19912000 period. Since 2001 the scope of monitor-
ing decreased. There were 15 settlements where milk
monitoring was carried out in 2013 in contrast to
about 800 in 1991.

The average concentration of '’Cs in milk (Fig. 2)
for the entire period of observation mostly did not
exceed 50 Bq-I''. Only in 1994 this value reached
57 Bql'. The highest content of radiocesium was
found in milk from Semenivskyi and Chernihivskyi
districts. The maximum levels of milk contamination
in them were observed in 1995 amounting to 497 and
737 Bql', respectively. However, even in 2007 the
concentration of *’Cs exceeded the permissible level
of 100 Bg-1"' in some settlements of these districts [24].
During 1991—2013 the content of radiocesium in milk
decreased by an average of 1.5—4.5 times.

The average concentration of ’Cs in potato from
private households over the entire period of observation
was 5—10 times lower than in milk (Fig. 2). Only in
certain settlements of Kozeletskyi and Novhorod-
Siverskyi districts the content of radiocesium in potato
exceeded the permissible level of 60 Bq kg™ in the first
years of observation. Since 1995 the levels of *’Cs con-
tamination of potato did not exceed 25 Bq-kg™'.

Significant differences were found in the time pat-
terns of *Sr and '¥Cs contamination of milk in the
period of 1991—-2013. In some districts the monoto-
nous decline in radiostrontium concentration within
1995—2000 had later turned to increase, that was
explained by the gradual release of *Sr from fuel par-
ticles and its increased bioavailability for absorption by
vegetation consumed by cows.

The reconstruction of radiation doses in population
affected by the ChNPP accident in Chernihivska
oblast was launched in 1991 as a part of the Program
for general dosimetric certification of the settlements
of Ukraine. Dose calculations were based on the
results of annual measurements of radiocesium con-
tamination of milk and potato produced in the settle-
ments specified in Resolution of the Cabinet of
Ministers of Ukraine No. 106 [25]. The passport doses
were intended to justify the decisions made by the state
and local authorities in accordance with current legis-
lation, and therefore had been of high enough level of
conservatism. They are the weighted averages accord-
ing to occupational and age structure of the settle-
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Figure 2. Time pattern of 137Cs and °°Sr content in milk and potato according to results of measurements in

Chernihivska oblast settlements
Source. The NRCRM data.

Bonu € cepenHbo3BaXKeHUMU 3a MPOPeciiiHO-BiKOBOIO
cTpykryporo MemkaHiiB HIT (okpeMo mig micbKoi Ta
CiTbChKOI MiclieBocTei). PoO0OTH, BUKOHAHI B paMKax J10-
3UMETPUYHOI MTacIopTU3allii, € 6e3MpeLieIeHTHUMU SIK 3a
CBOIMM MacuTabaMM, TakK i 3a TPUBAJICTIO PagioeKoJI0-
TI9HOTO Ta JO3UMETPUIHOTO MOHITOpHHTIB [20].

Ilin yac pagioekoyiorivuHOro MoHiTopuHIy 1991—1994
pp. macnopTHi ao3u Oyau pospaxoBaHi mjs 793 HIT 18
paitoHiB UepHiriBcbKkoi obacti (tadh. 1). e gano 3mo-
ry BU3HAQUUTHU cejla, 10 HaMOiLIbIIl MOCTpaxkKaalu Bif
YOPHOOMIBCHKOTO padiallifHOro BUKMAY. Y HACTyIHi
POKHU TACIIOPTHI MO3M LIOPIYHO PO3PaxOBYBAJKMCh ISt
~280 HII. ITicns 2011 p. o6¢caru MOHITOPUHTY 3HAYHO
ckopotmnuck. Y 2012 p. 6ymo macropruzosano 2 HII, y
2013 (ocTaHHiI piK o(illiiHOrO MPOBEAESHHS IMAaCIOPTH -
3amii) — 14 HII.

ITpotsarom 1991—2013 pp. BinHocHa KinabkKicTs HIT, pist
SKUX TacnopTHa go3a He nepesuiysaia 0,5 M3B-pik’,
30iabIIMIach pubausHo Ha 30 % (tabin. 2). TobTo, BXe
y 2011 p. Bci macnoptuzoBani HIT 3a BenmnmuuHooO nac-
MOPTHOI 1031 (haKTUUYHO 3HAXOAUIMCH 11032 MEXKEIO 30H
panioakKTMBHOIO 3a0pyIHEHHS, BU3HAYEHUX 3aKOHOAB-

ments’ population (separately for urban and rural
areas). The work performed within framework of
dosimetric certification was unprecedented both
in terms of its scale and duration of radioecologi-
cal and dosimetric monitoring [20].

The passport doses were calculated for 793 set-
tlements in 18 districts of Chernihivska oblast dur-
ing the radioecological monitoring in 1991—1994
(Table 1), which made it possible to determine the
villages most affected by the Chornobyl radioac-
tive fallout. In subsequent years the passport doses
were calculated annually for ~280 settlements.
After 2011 the scope of monitoring decreased sig-
nificantly. In 2012 the 2 settlements were passport-
ed, in 2013 (the last year of official passportiza-
tion) there were 14 of them.

During 1991-2013 the relative number of settle-
ments for which the passport dose did not exceed
0.5 mSv-year' increased by approximately 30 %
(Table 2). That is, already in 2011 all the passported
settlements in terms of the passport doses were actu-
ally outside the borders of radioactive contamination
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Taoauuya 1

Kinbkicte HM 3 BUMipamu Ta cepeHbOpatOHHI NacnopTHi fo3u, ycepepHeHi 3a nepiogamu nicna asapii Ha YAEC

Table 1

Number of settlements where measurements were made and average by districts passport dose values aver-

aged by time periods upon the ChNPP accident

Kinbkicto HI 3 BUMipamu

PaiioH / District

Number of settlements with
measurements

MacnoptHa po3a, ycepegHeHa
3a nepiog, M3B/pik
Passport dose averaged by the
period, mSv/year

1991-1994 1995-2000 2001-2011 1991-1994 1995-2000 2001-2011
Baxmaubkuii / Bakhmachskyi 4 - - 0.19 - -
BobposuLbkmii / Bobrovytskyi 40 - - 0.19 - -
BopaHsiHcbkuii / Borznenskyi 27 - - 0,08 - -
BapBuHcbkuii / Varvynskyi 9 - - 0,08 - -
lyHsHCbKuMIA / Ichnyanskyi 50 - - 0.10 - -
Koseneupkuii / Kozeletskyi 82 40 40 0.30 0.39 0.13
Koponcbkuii / Koropskyi 5 - - 0.14 - -
KoptokiBcbkuii / Koriukivskyi 72 33 28 0.21 0.24 0.19
Kynukiscbkuii / Kulykivskyi 13 - - 0,20 - -
Hoeropoa-Cisepcbkuid / Novhorod-Siverskyiyi 69 4 4 0.17 0.55 0.26
Hociscbkuin / Nosivskyi 22 - - 0.17 - -
Mpunyubkuii / Prylutskyi 56 - - 0.09 - -
PinkuHcbkuid / Ripkynskyi 102 76 I 0.45 0.34 0.18
CemeHiBcbkuii / Semenivskyi 72 68 51 0.52 0.39 0.33
CocHuwpkuin / Sosnytskyi 41 7 7 0.16 0.25 0.16
CpibHsaHcbkuin / Sribnyanskyi 18 - - 0.07 - -
Tananaiscbkuin / Talalaivskyi 2 - - 0.10 - -
Yepiriecbkuin / Chernihivskyi 109 50 42 0.47 0.43 0.23
Bcs obnactb / The entire oblast 793 278 243 - - -

Mpumitka. Ixepeno: padi HHLIPM.
Note. Source: the NRCRM data.

cTBoM Ykpainu. IIpu 1iboMy 3a Bech nepion crocre-
pexeHb Oynu BiacytHi HII, macmopTHa mo3a sIKKMX
nepeBulyBajia 60 3HaUeHHs 5 M3B-piK™', 110 € MEXKEIO
30HM 0e3yMOBHOro (00OOB’SI3KOBOT0) BiJCEJIEHHSI.
ITicng 2002 p. B obaacTi Takox Oyau BiacytHi HIT 3
MnacropTHoio 103010 Bix 1 g0 5 M3B-pik’' (30Ha ra-
paHTOBAHOTO ITOOPOBIIBHOTO BimcenaeHHs). Yepes
0COOJIMBI YMOBHU MPOBEAEHHS TacrnopTu3aliii y 2012
ta 2013 pp., konu Binoupanuck HII 3 HaliGuTbIIMMMU
piBHSIMHM 3a0pyIHEHHSI MOJIOKAa IIPUBATHUX TOCITO-
nmapcts, nuie B ogHomy HIT (c. CaBuaku Kopiokis-
CbKOT0 paiioHy) OyJio BU3HAY€HO MACIOPTHY 103y B
intepBaii Bix 0,5 mo 1 M3B-pik’'.

BignoBimHO 10 BeIMYMHM MNACMOPTHOI A03M Haii-
OIBIIIOr0 OTpOMiHEHHS 3a3Hanu MemKaHii Ce-
MeHiBcbKoro, YepxiriBcbkoro ta PinmkKmHCBKOIo
parioHiB (Tabi. 1). Ycepennena no Bcix HII 3a mepion
1991—1994 pp. mTacriopTHa 103a WX paitoHiB HAOIM-
kanack 10 0,5 M3B'pik™'. MakcuMasbHi 10341 y 1LieH 1e-
pion ouiHeHi a1 xurteniB ¢. baemnsa (3,8 M3B-pik!)
CeMeHiBcbKOro paiiony, ¢. 3aBon (4,5 M3B-pik') Ta
c. JJokotekiB (4,1 M3B-pik’!, HuHi BigceneHe) YepHi-
riBCcbKOTo paiony, c. I'yHbkiBka (2,5 M3B-pik™') Ta

zones defined by the legislation of Ukraine. At the same
time, during the entire observation period there were no
settlements where the passport dose exceeded the value
of 5 mSv-year”, i.e. the limit for zone of unconditional
(mandatory) resettlement. After 2002 there were also no
settlements with a passport dose of 1 to 5 mSv-year!
(zone of guaranteed voluntary resettlement) in the
region. Due to the specific circumstances of passportiza-
tion in 2012 and 2013, when the settlements with the
highest levels of milk contamination from private farms
were selected, only in one settlement (the village of
Savinka, Koriukivskyi district) the passport dose was
established in a range of 0.5 to 1 mSv-year.

According to the passport dose value the residents of
Semenivskyi, Chernihivskyi, and Ripkynskyi districts
had been subject to the highest exposure (Table 1). Ave-
raged over all the settlements passport dose in these areas
for the 1991—1994 period was close to 0.5 mSv-year.
The maximum doses during this period were estimated
for the residents of village Bleshnya (3.8 mSv-year') of
Semenivskyi district, village Zavod (4.5 mSv-year') and
village Lokotkiv (4.1 mSv-year', now depopulated) in
Chernihivskyi district, village Gunkivka (2.5 mSv-year™")
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Ta6bauuya 2

Po3nopin papioakTMBHO 3a6pyaHEHMX HaceneHUxX NYHKTIB YepHiriBcbKoi o6nacTi 3a BeIMUMHOIO MACNOPTHOT

posu, 1991-2013 pp.
Table 2

Distribution of contaminated settlements in Chernihivska oblast by the passport dose values in 1991-2013

Kinbkictb HI 3 MoHiTOpMHroM

BigHocHa kinbkicTb (%) HIT 3 nacnoptHoto 103010 (M3B Ha pik)

Pik / Year Number of settlements with Relative number (in %) of settlements with passport dose (mSv per year)
monitoring <0,5 0,5-1 1-5 >5
1991 347 69 17 14 0
1992 573 95,7 2,6 1,7 0
1993 275 72,4 19 7,6 0
1994 176 55 32 14 0
1995 271 61,3 30 8,7 0
1996 239 61,7 35 3,3 0
1997 240 73,3 25 1,7 0
1998 240 73,1 24 29 0
1999 238 78,7 20 1,3 0
2000 238 84,2 12 3,8 0
2001 236 82,6 17 0,4 0
2002 219 89,9 78 2,3 0
2003 232 91,8 8,2 0 0
2004 224 89 11 0 0
2005 2271 95,2 48 0 0
2006 220 97,3 2,1 0 0
2007 220 92,3 1,7 0 0
2008 216 94,9 51 0 0
2011 197 100 0 0 0
2012 2 100 0 0 0
2013' 14 929 71 0 0

Mpumitki, 0co6nmBi ymoy BinGopy HI ana npoBeagHHS MOHITOPUHIY MOPIBHAHO 3 NonepeaHiMu pokamu, Ixepeno: aaqi HHLPM.
Notes, 'Especial conditions of settlements’ selection for monitoring compared to the previous years, Source: the NRCRM data.

c. KomapiBka (4,3 m3B-pik™') PinkuHChKOTO paiioHy.
B iHmwmx paiioHax ycepeaHeHa MacropTHA 103a He
nepepuiryBaia 0,3 M3B-pik.

[Micnsg 1994 p. nacnioptHi no3u Buiie 0,5 M3B-pik’’
OTpUMAJIM TaKOX MeEIIKaHILi 4oTupbox cini Hosro-
pon-CiBepcbkoro paiiony (byauime, Tipku, ler-
TapiBka Ta [lymkapi).

Jani monpo pamialiiHOro 3a0pyaIHEHHS JTOBKIJUIS
YepHiriBcbkoi 00JIaCTi Ta TPOAYKTIB XapuyyBaHHS
nicist motoro 2022 p. BiacyTHi. ITokasaHo, 1110 micis
pociiicbkoi okymnaiii Heoesnek Ha YAEC i mpuer-
JINX TEPUTOPIX cTayio Oinblue [26, 27] i, IMOBIpHO,
crad P3T YepHiriBluMHM 3a3HaB iCTOTHUX 3MiH.
YucaeHHi MaHEBPU BiliCbKOBOI TEXHIiKM, BIy4aHHS
CHaps1IiB, TTOXeXKi Ta 000POHHI 3aX01U MPU3BEIU 10
BUHECEHHS PagioOHYKJIiAiB 3 IMTMOOKMX LIapiB IPYHTY
Ta 3MIHWJIM iX TIOBEpXHEBUM posmoain. Takum 4u-
HOM, 3 IOYAaTKOM BOEHHUX Mili HaraJbHOIO CTaja
norpeda y JOCHiIXEHHI paJioeKOJOriYyHOro CTaHy
TepUTOPi MiBHIYHMUX paiioHiB YepHiriBCbKoi 00-
JIacTi, po3TalloBaHUX N00JU3y KOpAOHiB 3 Pocilich-
kot Menepartiero i bizopyccio, sIKi 3HAXOIVIINCH ITifT
okymnaiiero HaBecHi 2022 p. Ta, IMOBipHO, 3a3HaJA

and village Komarivka (4.3 mSv-year') of Ripkynskyi
district. The average passport dose in other districts did
not exceed 0.3 mSv-year.

After 1994 the passport doses above 0.5 mSv-year
were also received by residents of the four villages of
Novhorod-Siverskyi district (Budyshche, Girky,
Degtyarivka, and Pushkari villages).

There are no data on contamination of the Cherni-
hivska oblast environment and food products after
February 2022. It is shown that after the RF military
invasion and occupation the scope of hazards at the
ChNPP and surrounding territories have increased
[26, 27] and, probably, the state of the RCT of
Chernihivska oblast has been changed. Numerous
maneuvers of military vehicles, projectile hits, fires,
and defense measures have led to subtraction of
radionuclides from deep soil layers and have changed
their surface distribution. Thus, with the beginning of
warfare an urgent need emerged to investigate the
radioecological state of territories of the northern dis-
tricts of Chernihivska oblast, located near the border
with RF and Belarus, and been under occupation in
spring of 2022, thereby probably exposed to significant
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3HAYHOrO J0JaTKOBOro omnpoMiHeHHs. IIpore, mus
YTOUHEHHS TeIepillHbOi CUTYyallii MOTPiOHI J0AATKOBI
BUMIPIOBaHHS 3 BUKOPUCTAHHSIM CyYaCHUX METOAUK i
MpuiamiB, a BiAMoBigHA iH(ppacTpyKTypa obJacTi 3a3-
HaJjia BTpaT (MaTepiaJbHUX Ta JIOJCHKHUX).

Menuko-aemorpadiuni mapameTpu

CranoMm Ha mouatok 2021 p. CyKyIiHa YMCEIbHICTh XKU-
TENiB CEMU JOCIIIKYBaHUX paiioHiB YepHIriBCbKoi 00-
Jacti cknagana noHaa 200,0 tuc. oci6 [28], mo cTaHo-
Buth 20,7 % Bin HacenaeHHs obacTi. [TopiBHsaHO 3 1986 p.
y 2020 p. HaANOIIBII CYTTEBO CKOPOTHJIACH JIIOOHICTDH
Koszenenpkoro (-38,8 Tuc. ocid), YepHiriscbkoro (-26,6
THC. 0¢ib) Ta PimkuHcbKoro (-23,6 tuc. ocid) paiioHiB
(puc. 3). V wisoMy 3a MOCTYOPHOOMIIBCHKUI TIepiof
pagiaiiiiHo 3a0pynHeHi paliloHU BTpaTUIN B 3arajbHii
CYKYITHOCTI Maiike TTOJIOBUHY CBOiX XKUTEJIiB 3 HAaliMeH-
LLIMMU BTpaTaMu JIIOMHOCTI y BiIcOTKax y HepHiriBCbKo-
My Ta KoprokiBcbkoMy paitoHax (rmoHaz 34 %).

B ycix mocnimxyBaHMX pailoHaxX y HaceJIeHHi rmepeBa-
*KaTh XiHKK: 53,2 (CocHuUbKMEA paiioH) — 54,7 %
(Kozeneubkuii Ta PiNKMHCHKUIA paiioHM), 1110 TIpUTa-
MaHHO SIK HacejeHHIo kpainu (53,7 %), tak i objacti
(54,5 %) [28]. OcobauBO TTOMITHUI AUcOaNaHC Ha KO-
PUCTD KiHOK TTic/s1 65 pOKiB, KOJIM iX CITiBBiIHOILIEHHS
crae 3:1.

CygacHy CTPYKTYpY MEIIKAHIIIB JOCTiIKyBaHUX
paiioHiB 3a OCHOBHMMM BiKOBMMM TpyIliaMU y TOpiB-
HSIHHi 3 00JJaCHUMU JaHUMM TpeICcTaBIeHO Ha puc. 4.

VY 2020 p. HaiiMeHI11a YaCTKU 0Ci y Mpaue3gaTHOMY
Bii Oyna y YepniriBcbkoMy paiioHi (62,9 %), a
Haibinpma — y Hosropoa-Cisepcokomy (66,6 %).
ITopiBHSIHO 3 3arajibHOOOJACHMMU MoKazHuKamMu Ko-
PIOKIBCbKMIA i YepHIriBCbKMid paiiloHM MaloTh OilblIi
YaCTKM XKUTEJTiB MOJIOJIIIE ITPalie3qaTHOTO BiKy (IiTeil y
Bili 0—14 pokiB), CocHuiibkmii, CeMeHiBcbKuii Ta Ko-
3eJIellbKUIl paliloHU — OJU3bKi, peliTa — MeHIi.
Haii6inbin «ctapum» (4actka ocié BikoMm 65 pokiB i
cTaplile B 3arajbHill KiJIbKOCTi HaCeJIeHHS TePeBUIIYE
23,4 %) € HaceneHHst PinkuHcbKoro paitony. Cepen-
Hili Bik HaceJIeHHs CTaHOBMB Bin 43,4 poky (CeMeHiB-
CbKU# paiioH) 10 45,9 poky (KoplokiBCbKUii pailoH)
MpY 3arajlbHOOOJIACHOMY TOKa3HUKY — 44,1 poxy.
[MopiBHstHO 3 1986 p. MOBCIOAHO BinOyI0CS TTOCTApiH-
H$T HaceeHHSI.

OcHOBHUMU (aKTOpaMM, SIKi CIIPUYMHWIN J1€MOT-
pacdiuHe rocTapiHHSI HaceJeHHsI, € HeyXUJbHE 3MEH-
IIeHHS HApOMXXYBAaHOCTI Ta TiABUILEHHS CMEPTHOCTI
(puc. 5Ta6).

YV YepHiriscbkiit odnacti Bipogosx 2020 p. Hapoau-
Jock 13 265 miteit, mo Ha 30,6 % MeHIle 3a KiJbKiCTh

additional radiation. However, to clarify the current
situation the additional measurements using mod-
ern methods and devices are required, but the rele-
vant infrastructure of the oblast has experienced the
material and human losses.

Health and demographic parameters

As of the beginning of 2021 the total number of res-
idents of the seven studied districts of Chernihivska
oblast was more than 200,000 people [28], being
20.7 % of population of the oblast. In 2020,
compared to 1986, the population of Kozeletskyi
(-38,800 people), Chernihivskyi (-26,600 people)
and Ripkynskyi (-23,600 people) districts decreased
most significantly (Fig. 3). In general, during the
post-Chernobyl period the radiation-contaminated
areas had lost almost a half of their inhabitants in
total, with the least percentage of population loss
in Chernihivskyi and Koriukivskyi districts (more
than 34 %).

In all studied districts the females were prevalent in
population, namely from 53.2 % in Sosnytskyi dis-
trict to 54.7 % in Kozeletskyi and Ripkynskyi dis-
tricts, which is characteristic for both population of
the entire country (53.7 %) and the region (54.5 %)
[28]. The imbalance is especially noticeable in favor
of women older than 65, when the ratio becomes 3:1.

The current structure of population of the studied
districts by the main age groups compared to oblast
data is presented in fig. 4.

In 2020 the lowest share of people of working age
was in Chernihivskyi district (62.9 %), and the high-
est were in Novhorod-Siverskyi one (66.6 %).
Compared to the regional indicators, there were high-
er shares of residents younger than working age (chil-
dren aged 0—14) in Koriukivskyi and Chernihivskyi
districts, in Sosnytskyi, Semenivskyi and Kozeletskyi
districts such values were close enough, and were
lower in the rest ones. The most «elderly» was the
population of Ripkynskyi district (share of people
aged 65 and older was more than 23.4 % in the total
population). The average age of population ranged
from 43.4 years (Semenivskyi district) to 45.9 years
(Koriukivskyi district), while the overall regional
value was 44.1 years. Compared to 1986 the popula-
tion aging has occurred everywhere.

Steady decrease in birth rates and increase in
death rates were the key factors causing the demo-
graphic aging of population (Fig. 5, 6).

In Chernihivska oblast the 13,265 children were
born in 2020, which was by 30.6 % less than number
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PucyHok 3. CepeaHbopiyHa uncenbHictb HaceneHHs, 1986 Ta 2020 pp.
'Oani 3a 2020 p. BiAMNOBIOHO 40 agMiHICTPATUBHO-TEpUTOPIaNbLHOro noainy 1986 p. xepeno: aaHi JepxasHoi cnyxou
CTaTUCTUKKN YKpaiHW.

Figure 3. Average annual population in 1986 and 2020

'Data for 2020 according to the territorial-administrative division in 1986. Source: the State Statistics Service of Ukraine data.
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PUCYHOK 4. Po3nogin nocTinHoro HaceneHHsa 3a 0CHOBHUMM BiKOBUMM rpynamu ctaHoM Ha 01.01.2021 p.
'OaHi 3a 2020 p. BiANOBIAHO 40 aAMiHICTPaTMBHO-TepUTopianbHOro noginy 1986 p. Ixepeno: aaHi JepxasHoi ciyxou
CTaTUCTUKM YKPaiHW.

Figure 4. Distribution of the permanent population by main age groups as of January 1, 2021
'Data for 2020 according to the territorial-administrative division in 1986. Source: the State Statistics Service of Ukraine data.
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PucyHoK 5. HapopxyBaHictb HaceneHHsa y 1986 ta 2020 pp.
'OaHi 3a 2020 p. BiANOBIAHO 40 aAMiIHICTPATMBHO-TepUTOpianbHOro noginy 1986 p. Oxepeno: aaHi JepxasHoi cryxou
CTaTUCTUKKN YKpaiHW.

Figure 5. Birth rate in 1986 and 2020

'Data for 2020 according to the territorial-administrative division in 1986. Source: the State Statistics Service of Ukraine data.
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PUCYHOK 6. 3aranbHa cmepTHicTb HaceneHHa 'y 1986 1a 2020 pp.
'Oai 3a 2020 p. BiANOBIAHO 40 aAMiHICTPATMBHO-TepUTopianbHOro nogity 1986 p. Ixepesno: aaHi [epxasHoi Cyxou

CTaTUCTUKN YKpaiHW.

Figure 6. All-cause mortality rate in 1986 and 2020

'Data for 2020 according to the territorial-administrative division in 1986. Source: the State Statistics Service of Ukraine data.

HapomkeHnx y 1986 p. ¥V mocmimkyBaHMX paiioHax Ta-
KOX BiI0yJIOCSI 3BMEHILIEHHSI KiJIbKOCTI HapoaxkeHux. Ha
ciM paiioHiB gocimkeHHs ipunanac 9,1 % HoBoHapoOI-
skeHux B obmacti (1 204 ocobu), Toni sy 1986 p. —
22,3 %. Cepen HOBOHAPOIKEHUX SIK KOJIUCH, TaK i 3a-
pa3 MOBCIOAHO IepeBakaan XJIOMINKHA.

BimoOpaxeHi Ha puc. 5 maHi cBiguath, mo y 2020 p.
MOKa3HUK HapOIKYBaHOCTI KoiMBaBcs Bim 4,3 %o y
CemeHiBcbKoMY paiioHi 10 7,1 %o y YepHiriBcbKoMmy, a
y 1986 p. — Bin 11,1 %o B CeMeHiIBCbKOMY paiioHi 10
15,7 %o B KopiokiBcbkoMy. TakMM 4YMHOM, B YCiX
paifoHax ITOCiIXKEeHHS BigOyJI0CsS 3MEHILIEHHS MOKa3-
HUKIB HapOKYBaHOCTI mopiBHsIHO 3 1986 p. y 1.7 (Ko-
pIoKiBcbKMiA Ta YepHiriBcbkuii paitonn) — 2,6 pasa
(CemeHiBCcbKMI paiioH), a B obiacTi — y 2,2 pa3a.

3HauHUM (haKTOPOM CKOPOYEHHST YMCEIBbHOCTI Ha-
CeJIeHHsI € CMepTHiCTb. YepHiriBcbka o00JacTb Mae
HaBUIINI B YKpaiHi piBeHb cMepTHOCTI (y 2020 p. —
19,8 %o) [29]. Bopomorx 2020 p. B 06yacTi moMepIio
19 519 oci6, mo Ha 1,3 % Ginbie, HiX Yy 1986 p. (19 291
0ci0). 3pocTaHHS PiBHIB CMEPTHOCTI BUSIBJIEHO B YCiX
paitoHax mochimkeHHs (puc. 4). Ak y 2020 p., Tak i B
1986 p. HaliBulLi piBHI cMepTHOCTI OynM y Ko3zenelb-
KoMy (26,9 %o ta 15,9 %o, BinnoBinHo) Ta PimkuHCh-
KoMy (26,0 Ta 16,1 %o, BinnoBinHO) paitoHax. Lle 3y-
MOBJIEHO Oi/IbllI CTapllO0 BiKOBOK CTPYKTYPOIO iXHiX
KuteniB (puc. 6).

3rimHo 3 gaHuMu YepHiriBcbkoro objacHoro iHgop-
MaliifHO-aHATITUYHOTO LEHTPY MEAMYHOI CTATUCTUKU
[30] ctan 3mopoB’sT HaceJIeHHS, TTOCTPaKIAIOTO BHACTi-
ok aBapii Ha YAEC, sxe npozkuBajo abo MpoXXUBa€ Ha
P3T, € ripuiM nopiBHSIHO 3 HACEJIEHHSIM 00JIACTi.

3MiHU YMCEeNIbHOCTI HaceJeHHs i (popMyBaHHS MOro
cKJlady 3aljieXaTh TaKOX Bil XapakTepy MirpaliiHux

of births in 1986. The number of births also
decreased in the studied districts. Seven districts of
the study accounted for the 9.1 % of newborns in the
oblast (1,204 children), compared to 22.3 % in 1986.
Among the newborns, boys predominated every-
where beforetime and now.

Shown in fig. 5 data indicate that in 2020 the birth
rate ranged from 4.3 %o in Semenivskyi district to
7.1 %o in Chernihivskyi district, and in 1986 from
11.1 %o in Semenivskyi district to 15.7 %o in
Koriukivskyi district. Thus, there was a decrease in
birth rate in all regions of the study compared to
1986 from by 1.7 times in Koriukivskyi and Cher-
nihivskyi districts to by 2.6 times in Semenivskyi dis-
trict, and by 2.2 times in the oblast.

Mortality is a significant factor in population
decline. There was the highest mortality rate in
Chernihivska oblast amongst Ukraine (19.8 %o in
2020) [29]. During 2020 the 19,519 people died in
the oblast, which was 1.3 % more than in 1986
(19,291 persons). An increase in mortality rates was
found in all districts of the study (Fig. 4). Both in
2020 and in 1986 the highest mortality rates were in
Kozeletskyi district (26.9 %o and 15.9 %o, respec-
tively) and Ripkynskyi district (26.0 and 16.1 %o,
respectively). That was due to the older age structure
of their residents (Fig. 6).

According to the data of the Chernihiv Regional
Information and Analytical Center for Medical
Statistics [30], the health status of population affect-
ed by the ChNPP accident, who lived or lives on
RCT, is worse compared to population of the oblast.

Changes in the number of population and the for-
mation of its composition also depend on the nature
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MPOIIECIB, ajie X BILUIUB Y pailoHax JOCIiIKEHHS 3a-
JIMIIaeTbesl He3HayHuM. Hampuknan, y 2020 p. B
Yepniriscbkomy i KoazeseubkoMy palioHax calibao
Mirpauii Oyjao gomatHiM y pewrtd — Binm 14,1 %
(PinkuHCchKMit paitoH) g0 23,7 % (CeMeHiBCbKMit
paiioH) y 3araibHOMY YOYTKY HaceJeHHS.

PagioakTuBHE 3a0pyaHEHHSI TEPUTOPI BHACIiIOK
aBapii Ha YAEC yHeMOXJIMBUJIO MMPOXMBAHHS Hace-
JIEHHSI B YaCTMHI HaceJeHUX MyHKTiB Koszenenpkoro
Ta PinKMHCBHKOTO pailoHiB, SIKi BiAMOBIAHO 10 YMH-
HOTro 3aKOHOJAaBCTBa OYJ10 BigHeceHO 10 30HU Oe3y-
MOBHOI0 (00OB’SI3KOBOIr0) BiiceJaeHHs. 3a Iporpa-
MOIO OpPraHi30BaHOTO OOOB’SI3KOBOIO TMEPECEICHHS
no obnacti Oyno mepeceneHo 2 004 ocobu, m00-
poBinsHOTO — 1 400 0Ci0 (47 cimeit) [31].

Po3paxyHku 11070 3arajJibHUX BTpaT HaceJIeHHs
paiioniB 3a 1986—2020 pp. cBimuaTh, 110 BTpaTH 3a
PaxyHOK 3HIZKEHHSI IIPUPOTHOTO IPUPOCTY (TIepeBu-
LIEHHS KiJAbKOCTI MOMEPIUX Haj KiJbKiCTIO Hapo-
JKeHUX) Majid JOMiHYIOUYy POJIb.

Ilepebir aeMorpadiyHUX MPOLECiB Y pagioaKTUBHO
3a0pyaHeHuX pailoHax YepHiriBcbkoi o0JacTi cho-
roAHI MOXHa OLIIHUTHU SK TOCTPO KPU30BUM, IPU
SIKOMY CKOPOYEHHSI YMCEIbHOCTI HaceJeHHs (3a pa-
XYHOK TPUPOTHOTO YOYTKY i MirpauiiiHOro BiITOKY)
MOEAHYETHCS 3 KAaTaCTPO(iYHMUM MOTipILIEHHSIM CTa-
HY 300pOB’S XKUTEJIiB IINX TEPUTOPilt. 3p03yMiJio, 110
3 TI0YaTKYy BOEHHMX [iii Ha TepuTopii YepHiriBcbKoi
00J1acTi 30ibIIATECS MOKA3HUKU CMEPTHOCTI 4epes
3arubelib HUBiIbHUX 0Ci0 Ta BiicbkoBUX. ClliJ OUiKy-
BaTU i 3MiH YMCEJIbHOCTI HACeJIEHHSI Ta 10ro CTPYKTY-
pM 4yepe3 BUCOKY Mirpallito >KiHOK 3 JiTbMU 3a MeXi
Kpainu (puc. 7). AJte 3 TI0TOro Oyab-sika CTaTUCTHY -
Ha iH(opMallisl B po3pi3i paitoHiB YepHiriBcbKoi 00-
JJacTi He ONPUJIIOJHIOEThCS, 110 HE [Oa€ Hapasi
MifcTaB IJisl aHaTi3Yy.

BUCHOBKU

ITicma aBapii Ha YAEC Ha Teputopii YepHiriBchkoi
obJjlacTi TpuBaB ILIMPOKOMACIITAOHUI pagioeKo-
JIOTIYHWUI MOHITOPUHT MOBKiLIA. [0 MoyaTky BO€EH-
Hux giii Pociiicekoi @Penepallii mpotu YKpaiHu y JIro-
ToMmy 2022 p. crocTepirajgocs 3Ha4HE MOKpaIeHHS
crany P3T o6nacti. 3a 35 micass4yopHOOMIBLCHKUX
pokiB KinbKicTh HIT, y SKUX MIUTBHICTH 3a0pyTHEHHS
IPYHTIB i30TOMAaMM 1I€3i10 MEPEBUIILYE HUKHIO MEXY
30HM TrapaHTOBAHOIro AOOPOBIIBLHOTO BiJcCeIeHHS
(185 kbk'M?), ckopoTmiach 3 8 1o 1. Maiixe B 2 pa-
3u (3 118 mo 52) 3meHmmmnach Kiapkictb HII, ski 3a
piBHEM 3a0pyAHEHHSI I'PYHTY paliolle3ieEM 3Haxo-
IAThCs B Mexax 37—185 xbk'M? (BiAmmoBizaloTh Ko-
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of migration processes, but their influence remains
insignificant in the study districts. For example, in
2020 the balance of migration in Chernihivskyi and
Kozeletskyi districts was positive, while in the rest ones
it was from 14.1 % (Ripkynskyi district) to 23.7 % (Se-
menivskyi district) in the total population loss.

Radioactive contamination of territories as a result
of the at the ChNPP accident made it impossible for
the population to live in some settlements in Ko-
zeletskyi and Ripkynskyi districts, which, according to
the current legislation, were assigned to the zone of
unconditional (mandatory) resettlement. According
to the program of organized mandatory resettlement
the 2,004 persons were resettled in the oblast, and
1,400 people (47 families) migrated within the volun-
tary resettlement program [31].

Calculations of the total population losses in the
districts for 1986—2020 showed a dominant role of
losses due to a decrease in natural growth (excess of
the number of deaths over the number of births).

The course of demographic processes in radioactive-
ly contaminated districts of Chernihivska oblast can be
characterized today as an acute crisis, in which the
population decline (due to natural loss and migration
outflow) is combined with catastrophic health deteri-
oration in the residents of these territories. It is clear
that since the beginning of warfare on the territory of
Chernihivska oblast the death rate will increase due to
the deaths of civilians and military personnel. Changes
in the number of population and its structure should
also be expected due to the high migration of women
with children outside the country (Fig. 7). However,
no any statistical information about the districts of
Chernihivska oblast has been made public since
February, which does not provide grounds for any
analysis at the moment.

CONCLUSIONS

The large-scale radio-ecological monitoring of the
environment was continued on the territory of
Chernihivska oblast after the ChNPP accident. Before
the beginning of the RF warfare against Ukraine in
February 2022 there was a significant improvement in
the state of RCT in the oblast. In the 35 post-Chernobyl
years the number of settlements in which the density of
soil contamination with cesium isotopes exceeds the
lower limit for the zone of guaranteed voluntary reset-
tlement (185 kBq'm™) has decreased from 8 to 1. The
number of settlements where the density of soil con-
tamination with radiocesium was in the range of
37—185 kBg'm™ (corresponding to the former zone of
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JIMIITHIN 30HI MOCUJIEHOTO PadioJIOTiYHOrO KOHTPO-
J110). BMicT pagioHYyKJiZiB Y CiIbCbKOrOCHOAAPChKil
1 JicOBili TPOAYKILIil OYB y MeXaxX HOPMU.

enhanced radiological control) decreased almost twice
(from 118 to 52). The content of radionuclides in agri-
cultural and forest products was within normal limits.

183 &




ENMNIAEMIONONIYHI

AOCNIAXKEHHA

ISSN 2304-8336. po6nemu pagiauiiHoi meguuynxy 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

IIpoBeneHuii aHami3z MeaMKO-AeMOTpadiuHNX JTaHUX
JI03BOJISIE 3pOOUTH BUCHOBOK, 110 AJIs1 paiioHiB YepHi-
riBCbKOi 00J1acTi, sIKi HaiOinblle MOoCTpaxkKaaad BHa-
cligok YopHOOMIILCHKOI aBapii, IpUTaMaHHi 3arajibHoO-
obnacHi mpobinemu, CriocTepiraloTbesl TEHASHIII IO
3HVKEHHS JIIOAHOCTI Ta HApOIXKYBAHOCTI i 30iJIbIIIEHHS
cMepTHOCTI. Haiibinbln iHTeHCUBHI 3MiHU BigOyaucs y
Kozeneupkomy Ta PinkuHCchKOMY paiioHaX, e BUSIBIIC-
HO JIECTPYKTHMBHI IIPOLIECU Y BiKOBili CTPYKTypi Hace-
JIEHHS i CTaOUIbHY TEHIEHIIiI0 A0 30LIbIIEHHS PiBHIiB
cMmepTtHocTi. Crim ovikyBaTH, 110 4yepe3 BiliCbKOBi Adil
craH AemorpadiuHoOl CTIKOCTI perioHy 3Ha4yHO 3HU-
3UTHCS.

J1si yTOUHEHHST TenepilllHbOTO PaaioeKOJOTiYHOIro
CTaHy TEPUTOPilt MiBHIYHMX paitoHiB YepHiriBcbKoi 00-
JIaCTi, pO3TalllOBaHUX MOOJIU3Y KOpAOHiB 3 Pociiicbkoro
Denepaniero i binopyccio, sIKi 3HAXOAWIMCH ITiJ OKY-
nauieto HaBecHi 2022 poKy Ta, WMOBIpHO, 3a3HAJIM OII-
pPOMiHEHHS, MOTPiOHI JOIATKOBI BUMipIOBaHHS 3 BUKO-
PUCTaHHSIM Cy4aCHUX METOAUK Ta MPUJIaiB, a BiIIOBi-
Ha iH@pacTpykTypa o0JacTi 3a3Hajla 3HAYHUX BTpaT
(MaTepiaJlbHUX i JIIOACHKUX). JOCTiIKEHHS B JTaHOMY
HanpsiMKy HeOOXiTHO MPOIOBXKYBATHU.

CMUCOK BUKOPUCTAHUX OXEPEN

1. Npucrep b. C., Knioynukos O. O., LLiectonanoe B. M., Kyxap B. 1. 1.

Mpobnembl 6€30MaCHOCTI aTOMHOI 3HEPreTukn. Ypokn YepHoObi-
ns : MoHorpadms / nop, pea. b. C. Mpuctepa. YepHobbiib : UH-T

npobnem 6e3onacHoct ASC, 2016. 355 c. 2.

2. Fifteen years after the Chornobyl accident. Lessons learned : Na-
tional Report of Ukraine (Summary) / the Editor-in-chief V. V. Dur-

dinets. Kyiv, 2001. 32 p. 3.

3. 20 pokiB YopHobunbCbKoi katacTpodu. Mornsn y MaibyTHE :

HaujoHanbHa nonosiab Ykpaitu. Kuis : Atika, 2006. 4,

4. [IBapugTb n'stb pokie HopHoOMNLCLKOI katacTpodu. beaneka maii-

OyTHbOrO : HaujoHansHa fonosiab Ykpaitu. Kuis : KIM, 2011. 356¢. 5.

5. Tpupustb pokiB YopHobinbcbkoi katacTpodu : pamionoriyHi Ta
MEONYHI Hacniaky : HauioHanbHa aonosiab Ykpainu / ron. peq.
[. A. basuka. Kui, 2016. 177 c.

6. PagjonoriyHnit cTaH TepUTOPIiA, BIGHECEHMX 40 30H PaLi0aKTUBHOMO
3abpyHeHHs (y poapisi paitoHiB) / MHC Ykpaihu. Kuis, 2009. 54 c.

7. lMepernsy excrieptHmx BucHOBKiB. OdiLliiHnii caidT HawjoHanbHOT ko-
Micil 3 pagiauiiiHoro 3axucTty HacenenHs Ykpainu. URL: http://nkrzu.
gov.ua/dial/eksp/per-eks (nara 3epHeHHs: 21.07.2022).

8. Demographic consequences of the Chornobyl disaster in Ukraine /
N. Gunko, N. Dubova, |. Khomenko, N. Korotkova, M. Omelianets,
N. Piven. Chapter 10. Health effects of the Chornobyl Accident
Thirty Years Aftermath. Kyiv : DIA, 2016. P. 212-218.

9. Poroxuu O. T. lemorpadiyHi nepcrnekTmem ykpaiHebkoro cena: ic- 9.

TOPUYHI NEPeayMOBY, PETOHANBHWIA aHaNi3 | MOAENOBaHHS. KuiB :
IH-T npobnem HauioHanbHoi 6e3neku, 2004. 295 c.

The analysis of medico-demographic data
allowed to conclude that the districts of Cher-
nihivska oblast, which have suffered the most as a
result of the ChNPP accident, are characterized
by region-wide problems. There are trends towards
population decline and birth rate decrease both
with increase in mortality. The most intensive
changes took place in Kozeletskyi and Ripkynskyi
districts, where destructive processes in the age
structure of population and a stable trend towards
increase in mortality rates were revealed. A signi-
ficant decrease in demographic stability in the
region due to warfare should be expected.

To clarify the current radioecological state of ter-
ritories of the northern districts of Chernihivska
oblast, located near the borders with RF and
Belarus, which were under occupation in spring of
2022 and probably experienced a significant extra
radiation exposure, the additional measurements
using modern methods and devices are required.
But the corresponding infrastructure of the oblast
had sustained significant material and human loss-
es. Research in this field should be continued.
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