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PEKOHCTPYKIIISI PATIOAKTUBHOTO 3ABPY/THEHHSA
TEPUTOPII YKPATHU OJIOM-131 B IIOYATKOBW1 ITEPIO]T
YOPHOBWIHLCHKOI ABAPIi 3 BUKOPMCTAHHSAM YMCEJIBHOT
MOJIEJIT WRF

MeTa: BUKOHATM PEKOHCTPYKLIit0 AMHAMiku BunagaHb *'I 1a iXHix 06’€EMHMUX KOHLEHTPaLili y NoBiTPi B rocTpuil nepiog
YopHobUMAbCbKOT aBapii B HaceneHmx nyHKTax YkpaiHu 3a Aonomoroto me3omaciutabHoi moaeni atmocdepHoro nepe-
HeceHHs paaioHyknigis LEDI 3 BUKOpUCTAHHAM pe3ynbTaTiB po3paxyHKiB YncenbHoi mopeni nporHo3sy norogn WRF B
AKOCTi BXiiHOT METEOPOOriyHOT iHhopMaLlii; NOPIBHATM OTPUMAHi pe3ynbTaTh 3 pe3ysibTaTaMu nonepeaHboT PeKoH-
CTPYKLii Ta HAABHUMU AAHUMU BUMipIOBAHb 3a0PYAHEHHS I'PYHTY.
06'eKT ROCHigKEHHA: HWXKHIMA Wwap atmocdepu i 3eMHa NOBepxHA TepuTopii YkpaiHW, panioakTMBHO 3abpyaHeHi
BHaAcnigok YopHobunbcbKoi aBapii.
Marepianu Ta meToau JoCnigKeHHA. 33 JONOMOrO larpaHXoBo-eineposoi gudysiiHoi mogeni LEDI nposegeHo
MOJeNtoBaHHsA po3noBclofKeHHs I B aTMocdepi Ha TepuTopii YKpaiHuM Ta 10ro ocafKeHHs Ha 3eMHY NOBEPXHIO B MO-
yaTKoBMIi nepion YopHobunbCcbKoi aBapii. BxigHUMK faHuMK Ans Moaeni aTMocdepHoro nepeHeceHHs 6ynn pesynb-
TaTh 00YMCNEHDb AeTaNi30BaHMX NOiB METEOPOIOTYHMX NapaMeTpiB 3 BUKOPUCTAHHAM Me30MacwWTabHoi Moaeni npor-
Ho3y norogn WRF, agantoBaHoi gns Teputopii Ykpainu.
Pe3ynbratu. Ha ocHOBI pe3ynbTaTiB MOAENOBAHHSA aTMOC(EPHOro NepeHeceHHs pafioakTUBHUX BUKUAIB 3 aBapiiHoO-
ro 6noky YAEC 3 BMKOpMCTaHHAM cyyacHoi me3oMacluTabHoi Moaeni yucenbHoro nporHo3sy norogu WRF pospaxoBaHo
A0060Bi BUNafaHHA Ta cepeHboJ000BT 06'eMHi akTMBHOCTI **'I B npu3eMHOMYy Wapi NoBiTPA 3a nepiog 3 26 KBiTHA No
7 TpaBHA 1986 poky ans 30 352 HaceneHUx NMyHKTIB BCix ob6nacTeit YkpaiHu, Bkaoyaoun 1263 HaceneHux nyHKTU B
KuiBcbkiid, 1717 — B JKutomupcbkiit Ta 1570 — B YepHiriBcbkiit o6nacTsx.
BucHoBku. [ToKkasaHo, Wo MeTog MaTeMaTMyHoOro MofentoBaHHA aTMOC(epHOro NepeHeceHHa pafioHYKNifiB, NoeAHa-
HU 3 BUKOPUCTAHHAM Cy4yacHOi Me3oMaclTabHoi Moaeni yncenbHoro nporHo3y noroan WRF, € KopucHUM iHCTpyMeH-
TOM /151 leTaNbHOT PeKOHCTPYKLiT AMHAMIKM NONiB pafioakTMBHOIO 3a6pyAHeHHs NOBITPS i 3eMHOT NOBEPXHi B rocT-
puit nepiog YopHobUnbCbKOT aBapii. YTouHeHa Ta po3WMpeHa 3a KiNbKiCTioO HaceNeHnx NyHKTiB 6a3a MofgeNbHUX 3Ha-
YeHb [OOOBMX BUNAZAHb Ta CEPEAHbOJ0O0BUX 3HAYEHb 06'EMHOT akKTUBHOCTI *'I B npu3emMHoMy noBiTpi MoXe 6yTH BU-
KopuMCTaHa B 3afia4yi PEKOHCTPYKLii 103 onpoMiHeHHs WwuTonoAibHOT 3an03n HaceneHHs YkpaiHu.
KniouoBi cnoBa: aBapis Ha YopHoOunbebkiii AEC, iioa-131, MoaentoBaHHs aTMOCHEpPHOro NepeHeceHHs.
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RECONSTRUCTION OF THE RADIOACTIVE CONTAMINATION OF
THE TERRITORY OF UKRAINE BY IODINE-131 DURING INITIAL
PERIOD OF THE CHORNOBYL ACCIDENT USING THE RESULTS
FROM NUMERICAL MODEL WRF

Objective. To reconstruct the ™I activity concentrations in air and 'I ground deposition densities from 26 April to
7 May 1986 from the radioactivity release after the Chornobyl accident in the settlements of Ukraine using the
mesoscale radionuclides atmospheric transport model LEDI and meteorological information from the numerical
weather forecast model WRF and to compare the obtained results with those calculated previously as well as with
available measurements of I activity in soil.
Object of research: the near-ground layer of the atmosphere and the surface of the territory of Ukraine radioactive-
ly contaminated as a result of the Chornobyl accident.
Materials and methods of research. The dispersion of 'L in the atmosphere and deposition on the ground surface
in Ukraine were calculated using the Lagrangian-Eulerian diffusion model LEDI. The detailed fields of meteorologi-
cal parameters calculated using the mesoscale weather forecast model WRF, which was adapted for the territory of
Ukraine, were used as input data for the LEDI model.
Results. The *'I daily-average activity concentrations in the surface air and *'I daily ground deposition densities
from 26 April to 7 May 1986 were calculated using the up-to-date mesoscale model of numerical weather forecast
WRF for 30,352 settlements in entire Ukraine, including 1,263 settlements in Kyiv, 1,717 - in Zhytomyr and 1,570 -
in Chernihiv Oblasts.
Conclusions. The method of mathematical modeling of the atmospheric transport of the radionuclides is combina-
tion with the up-to-date mesoscale model of numerical weather forecast WRF is a useful tool for reconstruction of
radioactive contamination of the air and the ground surface after the Chornobyl accident. Calculated in this study
31T activity concentrations in air and *'I ground deposition densities were used to reconstruct the thyroid doses due
to ®'I intake to the population of Ukraine.
Key words: Chornobyl accident, Iodine-131, atmospheric transport model.
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BCTYII

MeToau MaTeMaTUYHOTO MOJEIIOBAHHS aTMOC(HEepPHOTro
PO3MNOBCIOIKEHHS pagioaKTUBHUX BUKUIIB 3 aBapiiiHO-
ro 61oky YopHoouiascbkoi AEC B 1986 . € BaxIMBOIO
CKJIaJI0BOIO 3a/1a4i peTPOCIIEKTUBHOI PeKOHCTPYKIIii 103
OINMPOMiHEHHSI HaceJIeHHs, 110 MeIIKae (YU MelIKajao
paHillle) Ha pagioaKTUBHO 3a0pyIHEHUX TEPUTOPIsIX.
IxHe 3HaYeHHS 3pocTae M1 3a7ay OLHKU BHECKY KO-
POTKOICHYIOUMX PalioOHYKIiIiB (B Meplly 4epry Homay-
131) y (popMyBaHHSI 103 ONPOMiHEHHSI IIUTOMOAIOHOT
3aJ1031 HaceJeHHS YKpaiHW, IO ITTOB’SI3aHO 3 BIiACYT-
HICTIO JOCTATHBOI KiJIbKOCTI JaHUX MPSIMUX BUMIpIOBaHb

0«J Bogdan 1. Gerashchenko, e-mail: biger63@yahoo.com

INTRODUCTION

The method of mathematical modeling of the
atmospheric transport of radioactivity released
from the destroyed Unit 4 of the Chornobyl
nuclear power plant (NPP) is an important com-
ponent in the problem of retrospective assessment
of radiation doses to the population affected by the
accident. Such modeling is especially important
for the assessment of thyroid doses due to intake of
radioiodine isotopes, primarily lodine-131 ('),
to the population of Ukraine due to the lack of
measurements of *'I activity concentrations in air,
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panmioakTUBHOTO 3a0pynHeHHs 'l y TTOBITpi, Ha IMTOBEPXHi
IPYHTY Ta B MPOIYKTaxX XapuyBaHHS y Neplii TUXKHI aBapii.

VY [1, 2] npencrtaBieHo pe3yAbTaTH PEKOHCTPYKIIil A1~
Hamiku Bunagasb ¥'Cs ta 'l Ha TepuTopii Ykpainu 3a 10-
TMIOMOTOI0 perioHaJbHOI JIarpaH>XOBO-eJIepoBOi MOAETi
arMocdepHoro nepeHeceHHs pagionykiaigie LEDI. ¥V uux
poboTax OyJ0 CTBOPEHO PO3paxyHKOBY 0a3y JaHUX ce-
penHbLOI000BUX 3HaUeHb akTUBHOCTI ¥'Cs Ta *'l y nosiTpi
Ta IIITBHOCTEN MOOOBUX BUITaJaHb LUX PATiOHYKIIiAiB Ha
MOBEXHIO TPYHTY 3a Iepiof 3 26 KBiTHs 110 7 TpaBHs 1986 p.
y 12 715 HaceneHNX MyHKTax YKpaiHu (po3paxyHKU Oy
BUKOHAHI IJIS YCiX MICT i ceJIuII Ta JIMIIe ISl TUX Cill, Ha
TepUTOPii SIKMX PO3TalllOBYBaJlach CiibcbKa paja). JlaHi
Oy BUKOPHCTAaHI NpPHW IIPOBEICHHI 3arajJbHOIO3MMET-
pUYHOI MacOoopTU3allii HaceJIeHMX MYHKTIB YKpaiHu, SIKi
3a3Hajil pamioaKTUBHOIO 3a0pymHeHHs ITicias YopHo-
OounbebKoi aBapii [3].

[ onucy yMOB IIOIIMPEHHS PamioaKTUBHOTO BUKUIY
OpPOTITOM MMOYaTKOBOro nepioay aBapii Ha YopHOOUIbCh-
kit AEC y gKkocTi BXinHOi MeTeopoJIoTiyHO1 iH(opMalIil
Mpy MOJENIOBAHHI MepeHeCeHHs PaJdioHyKIIiliB y aTMOC-
¢epi Oy1M BUKOPUCTAHI AaHi BUMiplOBaHb TiApOMETEPO-
JIOriYyHOI cityxk06m 3a mnepiog 26.04—07.05.1986 p., a came:
1) maHi BUMipIoBaHb KiJbKOCTi aTMOCc(epHUX OIaaiB Ha
197 mereocTaHLisX YKpaiHW; 2) JaHi pamaio30HIyBaHHS
atMocdepH, IO MPOBOIMIOCS MEpPeXelo aepoJIOTiYHMX
craHuii (9 craHIiil Ha TepuTOpil YKpaiHu Ta HAaMOIMKYi B
cycinHix kpaiHax). [Ipu MonentoBaHHI aTMOC(EPHOTO Iie-
peHeCceHHs paaioOHYKJIiiB MPOBOAUIACH TPOCTOPOBO-Ya-
COBa iHTEePIOJISLIS JaHUX METEOPOJIOTIYHUX BUMipIOBAHb.

B ocranni poku B YkpaiHi 3’IBU1acst MOKJIMBICTh BUKOPHC-
TOBYBaTH Cy4JacHi MOJEJI YMCETbHOIO MPOTrHO3Yy MOTroau, SIKi
PO3PaxOBYIOTH ITOJISI METEOPOJIOTIYHMX ITapaMETPIB 3 BUCOKOIO
JieTali3ali€elo y MpocTopi Ta yaci, 30kpema mojaeinb WRE, pos-
pobneny B HattioHanpHOMY IIEHTPi aTMOC(EPHUX JOCTIIKEeHD
(NCAR) CHIA [4]. Le BinKpnao MOXJIUBOCTI IJIsI peBi3ii OT-
pUMaHUX paHillle pe3ysTaTiB MOAETbHIX PO3PAXYHKIB IOJiB
PamioaKTUBHOIO 3a0pyIHEHHST HABKOJIMIIIHBOTO CEPEIOBHIIA
B YKpaiHi BHac/1igoK YopHOOMILCHKOI aBapil 3 METOIO 1X yTOU-
HeHHsI. [0JToBHUMM mepeBaraMu HOBOI Bepcii peKOHCTPYKIIil
palioaKTUBHOTO 3a0pyTHEHHS HACeIEHUX ITYHKTIB YKpaiHU B
noyaTkoBuii riepion YopHOOMIBCHKOI aBapii €:

1. BukopucTtaHHsI Me30MacIITa0OHOI MOAEJi MPOrHO3Y I10-
ronu WRF n711 o64ncneHs aetanizoBaHuX MOJIiB METEOPO-
JIOTIYHUX TapaMeTpiB SIK BXiIHUX JaHUX JJISI MOAENi aT-
MocgepHOoro nepeHeceHHs pagionykiiais LEDI.

2. Bukopucrannasg HoBoi Bepcii mogeni LEDI 3 ymocko-
HaJIEHOIO MapaMeTpU3alli€l0 XapaKTepUCTUK MPUMeEXKe-
BOTO 1Iapy aTMocdepu Ta MOIyJeM PO3PaxyHKY MOJIst
BITpy Hal 3eMHOIO ITOBEpXHEIO 3i CKJIagHOI0 Ooporpa-
diero [5].

soil and food during the first few weeks after the
Chornobyl accident.

The regional Lagrangian-Eulerian model
LEDI of the atmospheric transport of the
radionuclides was used to reconstruct the ’Cs
and "'l ground deposition densities in Ukraine
[1, 2]. The daily-average activity concentrations
in the air and daily ground deposition densities
of 7Cs and "'l from 26 April to 7 May 1986 (the
period of major deposition of radioactivity) were
calculated for 12,715 settlements in Ukraine
(that calculation was made for all cities and
towns and only for large villages that have a vil-
lage council). These data were used for the
dosimetry classification of the Ukrainian settle-
ments that were radioactively contaminated after
the Chornobyl accident [3].

The following meteorological information
provided by the Hydrometeorological Service
of the former USSR was used in modeling the
atmospheric transport of the radionuclides:
1) data on precipitation at 197 meteorological
stations of Ukraine; 2) atmospheric radio-
sounding data obtained by a network of 9
aerological stations on the territory of Uk-
raine and in neighboring countries. Spatial
and temporal interpolation of meteorologi-
cal data was performed during the simula-
tion of atmospheric transport of the radio-
nuclides.

The Weather Research and Forecasting
(WRF) model, which was developed by the
U.S. National Center for Atmospheric
Research [4], became available recently in
Ukraine. This model provides numerical
weather forecasting that calculates the fields of
meteorological parameters with high detail in
space and time. It enabled to revise the previ-
ously obtained results of calculations of the
radioactive contamination of Ukraine. The
main advantages of the revision were as fol-
lows:

1. Using the mesoscale weather forecast model
WREF to calculate the detailed fields of meteoro-
logical parameters that were used as input data
for the atmospheric transport model LEDI.

2. Using an improved version of the LEDI
model, including the updated parameterization
of the atmospheric boundary layer characteris-
tics and a block for calculation of the wind over a
complex terrain [5].
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3. PekoHCTpyKllis paaioaKTMBHOIO 3a0pyaHEHHS st
Bcix HaceneHux myHKTiB (HIT) Ykpainu cranom Ha 1986
p. [6] (30353 HIT npotu 12715 HII B crapiii Bepcii).

META JOCJIIJIZKEHHA

BuKoOHAaTH peKOHCTPYKIIilo AuHaMikyu BunagaHb 'l ta
iXHiX 00’€MHMX KOHIICHTpAIiifi y TIOBITpi B TOCTpUI
nepiog YopHoOOMIbCHKOI aBapili B HAaCeJEHUX IMYHKTax
VYKpaiHu 3a J0MOMOIoK Me3oMaclTaOHOI Mojedi aT-
MocepHoro nepeHeceHHs pagionykiiais LEDI 3 Buko-
PUCTaHHSIM Pe3yJIbTaTiB PO3pPaxyHKiB UMCeIbHOI MOei
nporHo3y norogun WRF B gKocTi BximHOI MeTeopo-
JIOTiYHOI iH(hopMallii; MOPiBHATU OTPUMaHi pe3yJbTaTh
3 pe3yJbTaTaMy MOIepeaHbOI BepcCil PEKOHCTPYKILii Ta
HasBHUMM TaHUMU BUMipIOBaHb 3a0pyIHEHHS IPYHTY.

MATEPIAJIN TA METOJIU

B naniii po6OTi BXiIHOIO METEOPOJIOriYHOW iHGOP-
Malli€lo IJisI MOIEIIOBaHHS aTMOC(HEPHOro IlepeHe-
CEHHS pafioHyKJigiB YopHOOMIBCHKOTO BUKUAY € pe-
3yJIbTaTA PO3PaxXyHKiB YUCEIbHOI MOHEJi MPOTHO3Y
norogu WRF-ARW (akTyanbHa Bepcis Mmoneni V3.9.1).
ToloBHMUMU nepeBaraMu € BUKOPUCTAHHS MOJIiB MeTe-
OpOJIOTIYHUX MTapaMeTpiB, 00YMCIEHUX 3a JOITOMOT0I0
moznesi WRE, B mopiBHSIHHI 3 MNpPOCTOIO iHTEpHO-
JISII€I0 TaHUX TIPSIMUX METEOPOJOTiYHUX CIIOCTEpe-
XKeHb [1, 2], €:

1. 3acTocyBaHHSI TakKoi MOJedi OO03BOJISIE TOYHillle
BiATBOpIOBaTH aTMOC(MEPHI MPOIECH Ha NPiOHUX Yaco-
BO-TIPOCTOPOBUX MacluTabax — 3 po3aibHiCTIO 10 KM y
npocTopi Mo ropu3oHTani Ta 1 ronuHa y yvaci. Lle nae
MOXKJIMBICTh OiNIbII A€TaJlbHO BpaxXOBYBaTU BILIUB
CTPYKTYpU aTMOC(EpHUX BUXOPiB 3 TOPU3OHTATBHUMU
po3MipaMu MOPSAKY HOECSATKiB-COTEHb KiJOMETpiB
(LMKJIOHIYHI a00 AHTUILMKIIOHIYHI YTBOpEHHS), a Ta-
KOX o0JiacTeil 3 BUCOKMMU MPOCTOPOBUMM TI'padi€eHTa-
MU METEeOIoJiB (HampukJjaa, atMochepHi (PpPOHTH).
ITpu 3BMYAliHIi iHTEpIOALIT JAHMUX Paldio30HIyBaHHS
atmocdepu [1, 2] (cepenHs BigcTaHb MiXX CTaHIIISIMUA ~
250 kM, mepioAWYHICTh BUMipIOBaHb 6 rol) BIJIMBOM
aTMoc(hepHUX MPOLECiB MEHILIOr0 MaclITady (paKTUYHO
HEXTYEThCSI.

2. IIpn BUKOpUCTAaHHI TaHUX MPIMUX BUMipIOBaHb Xa-
PaKTEpUCTUKU TIPUMEKOBOIO IIapy armocdepu, sKi
BU3HAYalOTh IHTEHCUBHICTh TYpOyJeHTHOI nudys3ii
PagioOHYKJIiIiB, OLIIHIOIOTHCS 32 JOMOMOTOIO CITPOILIEHUX
eMIipu4yHux criBBigHoueHb. Moaenbr WRF pospaxoBye
iX Ha OCHOBi pO3B’SI3aHHS CUCTEMHU PIiBHSIHb Tep-
MOTiIpoArHaMiK1 aTMocdepu, 110, BiAMOBiAHO, MiaBU-
1Y€ SIKiCTh ITOAAIBIINX PO3PaXyHKiB aTMOCHEPHOTO I1e-
PEHECEHHSI JOMIlLIOK.
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3. Reconstruction of radioactive contamination
for all settlements of Ukraine as at 1986 [6]: 30,352
settlements vs. 12,715 considered previously.

OBJECTIVE

To reconstruct the concentrations "*'I activity in the
air and "'I ground deposition densities during the
initial period of the Chornobyl accident (from 26
April to 7 May 1986) in the settlements of Ukraine
using the mesoscale model LEDI of atmospheric
transport of radionuclides and meteorological
information from the numerical weather forecast
model WRF and to compare the obtained results
with those calculated previously as well as with
available measurements of 1311 activity in soil.

MATERIALS AND METHODS

The results of calculations of the numerical weather
forecast model WRF-ARW (Advanced Research
WRE version V3.9.1) were used as the input meteoro-
logical information for modeling of atmospheric
transport of the radionuclides released from the
Chornobyl NPP. The main reasons for the significant
advantages of using the fields of meteorological para-
meters calculated using the WRF model, compared
with the simple interpolation of data from direct me-
teorological observations [1, 2], are:

1. The use of the model allows more accurate repro-
duction of atmospheric processes on a small tempo-
ral-spatial scale — with a resolution of 10 km in
space horizontally and 1 hour in time. This makes it
possible to take into account in more detail the
impact of the structure of atmospheric vortices with
horizontal dimensions of tens to hundreds of kilo-
meters (cyclonic or anticyclonic formations), as
well as areas with high spatial gradients of meteoro-
logical fields (e.g. atmospheric fronts). When using
a simple interpolation of atmospheric radiosound-
ing data [1, 2] (average distance between stations is
about 250 km, frequency of measurements is 6
hours), the influence of small-scale atmospheric
processes is actually neglected.

2. When using direct measurement data, the charac-
teristics of the atmospheric boundary layer, which
determine the intensity of turbulent diffusion of ra-
dionuclides, are estimated on the base of simplified
empirical relationships. The WRF model calculates
them based on the solution of the system of equations
of thermohydrodynamics of the atmosphere, which,
accordingly, improves the quality of following calcu-
lations of atmospheric transport of radionuclides.
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ITpu 1bOMy TTOTPiIOHO 3a3HAYUTH, 110 Y BUTIAAKY BiTHOC-
HO CTaOiIbHUX MOTOJHUX YMOB (3 HEBEJIMKMMU MPOCTOPO-
BUMU i YaCOBUMH Tpami€eHTaMM MeTeonapaMeTpiB) pi3HU-
111 B pe3yJibTaTax 000X IMiIX01iB MOKe OyTH MiHiMaJbHOIO.
3HayHi BiAMiHHOCTi BMHHUKAIOTb HacamIepen IJs Tux
perioHiB, Ae y BiAMNOBiAHWI Mepiod Yacy BiIOyBaeTbCs
1IBUJIKa IepedynoBa IMoOJIel BITpPY i TemmepaTypu IIing
BIUIMBOM 3arajJibHUX aTMOC(EpHUX MpPOLECiB CMHONTUY-
HOro MaciuTaoy.

Monens WRF nae MOXTMBICTh TTPOTHO3YBAaHHS 3i CIIpaBI-
kyBaHicTio 70-90 %, i, B TOMY YKCITi, MOXE YCITIIIIHO 3aCTOCO-
BYBaTUCS JUTs1 IIPOTHO3YBAaHHS €KCTPEMaJIbHIX METEOPOJIOriy-
HUX CHUTyalliii (CUIbHUI BiTep, 3/IMBOBI omamu). Momenb
MOXHA afganTyBaTh A0 KOHKPETHMX (Di3uKo-reorpadiuHmx
YMOB JIAaHOTO PETiOHY 32 paxyHOK BUOOPY KOPUCTyBaueM Me-
OYJIEHTHOCTI, MiKpoi3MYHUX TIPoLIeCiB B aTMOChepi, JOBrOX-
BWJILOBOI pajiallii, IJIJaHETapHOTO IIPMMEKOBOTO 11apy, OIUCY
TUMIB 3eMHOI TToBepxHi. Bepcisa moneni WRE, BcraHoBlIeHa B
Inctutyti ipo6nem 6e3reku AEC HAHY, Oyna amantoBaHa
JUTst TeorpapiyHrX yMOB YKpaiHU LUISIXOM BKJIFOUEHHST B PO3-
paxyHKH J10AaTKOBOI iH(opMallii Ipo BAACTUBOCTI 3eMHOI MO-
BEPXHi, 30KpeMa Mpo TUIIK IPYHTIB Ta BUAY POCIMHHOCTI.

3 BUKOpHCTAHHSM TiporpamHoro 3acody WRF-portal 0y-
Jla chopMOBaHa YuMcCeIbHAa PO3paxyHKOBa CiTKa IJIsI MO-
JeJIbHUX PO3PaxyHKiB (KpOK CiTKM IO ropu3oHTasi — 10 KM,
KIJTBKIiCTB By3miB — 247 x 211), sIKa TIOKpUBaJia TEPUTOPIIO
LeHTpabHOI €Bpomnu, BKIOYaloun YKpaiHy Ta bizopycs
(puc. 1). BepTukanbHa po3aiIbHICTh MOMIENi — 28 piBHIB IO
BUCOTi; MiHiMaJIbHUI BEPTUKAJIbHUI KPOK CITKU OISl TMO-

It should be noted that in the case of relatively
stable weather conditions (with small spatial and
temporal gradients of meteorological parameters),
the difference in the results of both approaches
may be minimal. Significant differences arise pri-
marily for those regions where in the relevant peri-
od of time there is a rapid restructuring of wind
and temperature fields under the influence of gen-
eral atmospheric processes of synoptic scale.

The WRF model provides weather forecast
with an accuracy of 70-90%, including extreme
weather situations, such as strong winds and
heavy rainfall. The model can be adapted to
specific physical and geographical conditions of
the region using choice of parameterization
methods: turbulence intensity, microphysical
processes in the atmosphere, long-wave radia-
tion, atmospheric boundary layer and earth sur-
face types. The version of the WRF model,
which was used in this study, was adapted to the
geographical conditions of Ukraine by includ-
ing additional information on soil and vegeta-
tion types.

Using the WRF-portal software, a numerical
calculation grid for simulations was formed with
horizontal grid step of 10 km and number of grid
cells was 247 x 211; it covered the territory of
Central Europe, including Ukraine and Belarus
(See Fig. 1). Vertical resolution of the model was
28 levels in height; the minimal vertical grid step

[5] WRF Domain Wizard: 'UKR_BEL'

o X
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PucyHok 1. Po3paxyHKkoBa o6nactb mogeni uucenbHoro nporHosy norogu WRF

Figure 1. Calculation area of the WRF numerical weather forecast model
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BepxHi 3emui ~ 50 M. /st po3paxyHKiB MeTeOMNoJiB Ha
BKa3aHiil «apiOHili» 10-KimoMmeTpoBiii ciTui Momaenb
WRF-ARW gk BximHy iH(popMaIlilo BUKOPUCTOBYE pe-
3yJbTaTH MPOEKTA peaHali3y rIo0aJTbHUX JaHUX MiXKHa-
poaHoi meteopoJoriuHoi Mepexi ERA-Interim (peaHainis
JaHux npo atMocdepy 3emiti) [7]. TIpoekT mpoBOAWUTH
mI00aTbHUI aTMOC(EPHUI peaHalti3 aepOCUHOIITUIYHNX
naHux 3 1979 poky 1o TemnepilHiil yac, sIKuii MocTiiiHO
OHOBJIIOETHCS B PeXMMi peaibHOro vacy. KoxxHa HoBa
Bepcisg peaHallizy BUKOPMCTOBYE iH(opMalilo, HagaHy
CHCTEMOIO 3aCBOEHHS ITaHMX (MOIENb Ta aHalli3), a Ta-
KOX JIaHi METeOpOJIOTiUHUX criocTepexkeHb. Peananis na-
HUX MpoBoauBcs 3a nonomoroio moaesi ECMWF (€Bpo-
MEeHChKUIT LEHTP CepeaHBOCTPOKOBUX ITPOTHO3IB ITOTrO-
au, BeaukoOpuraHisi), sika € ofHi€0 3 HAOIbLI BUCOKO
OILIiIHEHUX IS METEeOPOJIOTIYHOIO IIPOTHO3YBaHHSI.
ITpocTopoBa po3niibHICTF HAOOPY AaHUX HOPIBHIOE
npuban3Ho 80 KM Mo ropu3oHTali Ha 60 BepTHUKAIbHUX
piBHSX Bim moBepxHi 3emui no piBHg 0,1 rlla.

Pesynsratu pospaxyHkiB WRF Mereoponoriyunnx moJis
IIBUIKOCTI BiTpy, TeMIIepaTypu TMOBITps, aTMOchepHOro
TUCKY, KiJIbKOCTi OMNaiiB, BUCOTA MPUMEXKOBOIO IlIapy aT-
MocdepH, TMHAMIYHOI IIBUAKOCTI Ta MapaMeTpy IIOpCT-
KOCTI MiICTWJILHOI IMOBEPXHi Ha Tiepion 3 26 KBiTHs 110 07
TpaBHs 1986 p. 3 KpoKOM y 4aci | roa. nepegaBaanuch s
mozeni atMocgepHoro nepeHeceHHss LEDI. MonentoBaH-
HST PO3TOBCIOMKEHHST pamioOHYKJIIimiB B aTtMocdepi Ta ix
OCaDKEHHSI Ha 3eMHY ITOBEPXHIO B ITOYATKOBUIA I1epion
YopHOOWIBCHKOI aBapil MJTs TepUTOpil YKpaiH TTPOBOIN-
JIOCh 3a TOMOMOIOIO JIarpaH:KOBO-€iIepoBoi AUY3iiiHOT
moneni LEDI. Mogenb po3paxoBye nepeHeCeHHs razoae-
PO30JIbHUX BUKUIIB Bil mkepesa 3 e(peKTUBHOIO BUCOTOIO
BUKMIIB 10 1500 M 7151 pi3HUX HOTO TUIIIB 3a TPUBATICTIO
BUKUAIB (3a/ITOBUIA, CKIHYEHHOTO Yacy Jil, HermepepBHUIA)
Ha Bimctani 1o 1000 kM. BoHa MoXe BUKOPHCTOBYBATHCS
JUIST PO3PAXyHKIB PO3MOBCIOMKEHHSI 0araTOKOMITOHEHTHOL
JOMIIIIKA 3 Pi3HUMM (Pi3UKO-XiMIYHUMM BIaCTUBOCTSIMU
(razu, BKJIIOYAIOUYM MO B Pi3HMX XiMIYHUX (DopMax; aepo-
30JTi 3 JOBUIBHUM PO3ITOMIJIOM YAaCTHHOK 3a POo3Mipamu).
Monenb 103BOJISIE PO3paXOBYBaTH PO3MOBCIOKEHHS J10-
MIIlIK B HECTalliOHAPHUX Ta TOPU3OHTAILHO HEOTHOPI/-
HUX METEOPOJIOTIYHUX MOJSIX B YMOBaxX HEOMHOPIMHOCTI
MACTWIIBHOI TIOBEPXHi (3 ypaxyBaHHSIM pelbedy Miclie-
BOCTi Ta HEOTHOPITHOTO POCIMHHOIO MOKPYBY Ha Hiif).

Po3paxyHku aTMochepHOro mnepeHeceHHS Ta
ocamxkeHHs "'l 6a3yBajmuMch Ha HACTYINHUX ITOJIO-
KEHHSIX:

1) PosrnsimaBcs nepion iHTEHCUBHUX PaliOaKTUBHUX BU-
KuaiB 3 apapiitHoro peaktopa YAEC, 1mo oOymMoBWIM
¢dopMyBaHHSI MOJISI PagiOaKTUBHOIO 3a0pyIHEHHS TepU-
topii Ykpainu, potsrom 10 1i6 — 3 26.04 o 05.05.1986 p.
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near the ground surface was about 50 m. To calcu-
late the meteorological fields on the specified «fine»
10-kilometer grid, the WRF-ARW model used the
results of ERA-Interim [7] as input information.
ERA-Interim is the project of reanalysis of global
data of the international meteorological network.
The project carries out global atmospheric reanaly-
sis of aero-synoptic data from 1979 to the present,
constantly updated in real time. Each new version
of the reanalysis uses information provided by the
data assimilation system (model and analysis), as
well as meteorological observation data. Reanalysis
of data was performed using the ECMWF
(European Centre for Medium-Range Weather
Forecasts, UK) model, which is one of the most
highly estimated for meteorological forecasting.
The spatial resolution of the data was approximate-
ly 80 km in a horizontal plane and at 60 vertical le-
vels from the ground surface to the level of 0.1 hPa.

The results of WRF calculations of meteorolog-
ical fields of wind speed, air temperature, atmos-
pheric pressure, precipitation, height of the
atmospheric boundary layer, the friction velocity
and the surface roughness for the period from 26
April to 7 May 1986 with a time resolution of 1 h
were used by the LEDI atmospheric transport
model. Then, the radionuclides’ dispersion in the
atmosphere and their deposition on the ground
surface were simulated using LEDI model. This
model calculated the transport of radioactivity
from a source with an effective release height of
up to 1,500 m for various types of emissions dura-
tion (instantaneous, finite time, continuous) at a
distance of up to 1,000 km. The model can be
used to calculate the dispersion of a multicompo-
nent pollutant with different physical and chemi-
cal properties, such as gases, including iodine in
various chemical forms and aerosols with an arbi-
trary particle size distribution. The model LEDI
enables to calculate the pollutant dispersion in
time-variable and horizontally inhomogeneous
meteorological fields over the inhomogeneous
underlying surface with account to the terrain
and types of vegetation.

Calculations of the "I atmospheric transport
and deposition on the ground surface were done
under the following assumptions:

1. The period of intensive radioactive release from
the Chornobyl NPP emergency reactor, which
formed the radioactive contamination field of
Ukraine, was 10 days: from 26 April to 5 May 1986.
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2) HerepepBHMii BUKW IIPOTSTOM BKa3aHOTO MEPioLy MOJIe-
JIIOBABCSI MTOC/iNOBHICTIO KJIyOiB 3 MEpiOANYHICTIO 1 roquHa.
3) YopHOOMIBCHKE TKEPEITIO pO3MISIATIOC IK 00’ eMHE 3
MaKCUMaJbHOIO BUCOTOIO ITiioMY, 1110 Bapilo€ B Yyaci 3a-
JIEXKHO Bil METEOPOJIOTIYHMX YMOB i TeMmepaTypu B
aBapiiiHomy peakTopi. BepTukajbHU1 po30OAia iHTeH-
CUBHOCTI BUKUAY 3amaBaBcs B 4 By3nax: Ha Bucorax 200,
500, 8001 1200 M.
4) IIBuakictb cyxoro ocamkeHHs 'l 3amaBanach piBHOIO
7 MM - cex'. JIJIg po3paxyHKiB BOJIOIOro OCaIKEHHS MOIy-
131 mapamMeTp BOJIOTOTO BUMWBAHHSI 3aJaBaBCsS ITPOTIOP-
LiAHUM iHTEHCHBHOCTI aTMoc(epHMX OIamiB 3 Koedi-
LIIEHTOM TPOITOPLiitHOCTI piBHUM 3.6 - 107 rom - MM ™' - ¢!,
JIns1 po3paxyHKiB PO3IMOBCIOMKEHHST PagiOaKTUBHUX
BUKUJIIB HaJl TEPUTOPi€0 YKpaiHU OyJI0O BUKOPUCTAHO
JeTali30BaHui y Yaci cueHapiit Bukumy 'I [2], 1o Bpa-
XOBY€ Bapiallii IK iHTeHCUBHOCTiI BUKUAY, TaK i BUCOTHU
nmigiioMy paaioakKTMBHOTO CTPYMEHSI Hajd pPeakTOpoOM
OPOTSITOM BChOTO MEPioay iHTEHCUBHUX BUKU/IIB.

PE3VJIBTATU TA OBTOBOPEHHA
MpocTopoBO-4acoBi xapakTepPUCTUKU
paaioakTMBHOro 3abpyaHeHHs YKpaiHu

Pesynbsrati MoIenbHUX pO3paxXyHKiB BiITBOPIOIOTH OC-
HOBHi OCOOJMBOCTI AWHaMiKu (OopMyBaHHS IIOJiB
panioakTUBHOrO 3a0pyAHEHHS TepUTOpii YKpaiHU B
nouyaTkoBuil nepiog YopHoOUIbCHKOI aBapii. Bapiamii
HAIpsSIMKY nepeHeceHHs 26 KBiTHS 1986 p. 00ymoBMIM
IIUPOKUI 3aximIHUI CIiI MOJIST palioaKTUBHUX BUIA-
JaHb, 110 oxomnuB ZKutomupcobky, PiBHeHCBHKY, Bo-
JIMHCBHKY Ta yacTuHy KuiBcbkoi obmacTi. [Tporsarom 27
Ta MEepIIOi MOJOBUHU 28 KBiTHS palioaKTUMBHI BUKUIU
TMEPEHOCUJIMCS B OCHOBHOMY Ha TiBHiI4 Ha TEPUTOPIIO
binopyci. Ilounnatoun 3 Apyroi MOJOBUHU 28 KBITHS
BiTep B patioHi YAEC 3MmiHuUBCS Ha MiBIEHHO-
3axiTiHMA, 110 CIPUYMHUJIO IOYAaTOK iHTEHCHUBHOIO
3a0pyaHeHHs1 YepHiriBcbkoi obJyiacTi Ta MOJAJbIIOTO
MOLIMPEHHS paaioakKTUBHOCTI Ha TepuTopito binopyci
ta Pocii. 29—30 KBiTHSI HampsIMOK pPyXy pamioaKTUBHO
3a0pyaIHEHUX Mac MOBITpA Han TeputTopier Pocii
3MiHUBCS Ha MiBAEHHUU, B pe3yJibTaTi 4YOro BOHU
OpPOMIIIM Hal CXiAHOK YacTUHOIO YKpaiHu i madi B
HatnpsaMKky Kpumy Tta miBmHsa Ykpaiam. Bpanui 30
KBITHS HampsMoK BiTpy B paitoHi YAEC 3MiHuBcS Ha
MiBAEHHU, 1110 3yMOBWJIO paliOaKTUBHE 3a0pYAHEHHS
LEHTPaJIbHOI YaCTUHU YKpaiHM, B ToOMy uyuciai M. Ku-
€Ba. 3HAYHUI 3CYB HAIIPSIMKY BiTPY ITO BUCOTi B MeKax
HUKHBOTO IIapy arMocdepu TMpPHU3BiB 10 iCTOTHOTO
«pO3IIEIUIEHHSI» PafioaKTUBHO 3a0pyAHEHUX XMap,
BUKUHYTUX 3 aBapiiiHoro 6yoky 30 kBiTHs. BHacaigok
LIbOTO YaCTMHA aKTUBHOCTI, SIKa MigHs1acsd A0 BUCOTH

2. Continuous release was modeled by a sequence
of puffs with a frequency of 1 hour.

3. The source was considered to be volumetric with
a maximum rise height that varied with time
depending on meteorological conditions and tem-
perature within the emergency reactor. The verti-
cal distribution of the emission intensity was set at
altitudes of 200, 500, 800 and 1200 m.

4. The dry deposition velocity of "*'I was 7 mm - s,
For calculation of "'l wet deposition, the
washout coefficient was set proportional to rain-
fall rate, and the proportionality coefficient was
3.6 - 10°h - mm'- s,

A time-detailed release scenario for "*'I was used
to calculate the spread of radioactive releases over
the territory of Ukraine [2] with taking into account
variations in both the intensity of the release and the
height of the rise of the radioactive jet over the reac-
tor during the entire period of intensive emissions.

RESULTS AND DISCUSSION

Time and spatial characteristics of the
radioactive contamination of Ukraine

The results of model calculations reproduced the
main time and spatial characteristics of the radioac-
tive contamination of the territory of Ukraine dur-
ing first 12 days after the Chornobyl accident.
Variations in the atmospheric transport direction
during the first day after the accident, on 26 April
1986, caused a wide western trace of the radioactive
fallout in western part of Kyiv Oblast and in
Zhytomyr, Rivne and Wolyn Oblasts. During 27
April and the first half of 28 April, the radioactive
release was transported mainly to the territory of
Belarus, to the north from the Chornobyl NPP.
Starting from the second half of 28 April, the wind
at the source area changed to southwestern that
resulted in fallout over Chernihiv Oblast and further
transport of radioactivity to the territory of Belarus
and Russia. On 29—30 April, the direction of
radioactively contaminated air masses movement
over the territory of Russia changed to the south that
resulted in contamination of the eastern and south-
ern parts of Ukraine and Crimea. In the morning of
30 April, the wind direction in closed proximity to
the Chornobyl NPP changed to the southward
toward the central part of Ukraine, including Kyiv
City. A large wind direction shear in height within
the lower atmosphere led to a significant «splitting»
of radioactively contaminated clouds released from
the emergency unit on 30 April. As a result, the
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1000 M i Oinpuie, Oyjla mepeHeceHa B MiBAEHHO-
3aXiqfHOMY HamnpsSMKy i 3yMOBWJIA paaioakKTUBHE 3a0-
pyaHeHHs B UepHiBelbKiii i XMeJIbHUIIbKIN 001aCTsIX.
3 1 1o 5 TpaBHS HaINIPSIMOK BiTPy MPOJOBXKYBAB 3MiHIO-
BaTHCSl 3a TOOMHHMKOBOIO CTPiJIKOIO, IO 3yMOBUJIO
¢opMyBaHHSI BEJIMKOMACIITAOHUX IUJISIM PajlioaKTUB-
HOTO 3a0pydHEHHSI B 3axigHiiA 1 MiBIEHHO-3aXimgHii
yactTuHax Ykpainu (BimHuubka, XMeabHUIIbKA Ta
YepHiBenbka oosacti). 1o 7 TpaBHS MPaKTUYHO 3aBep-
mmjiocst GopMyBaHHS palioaKTUBHUX BUIIaAaHb HA T€-
puTtopii YkpaiHu.

®opMyBaHHS MOJId palioaKTUBHUX BUIIaJaHb Ha Te-
putopii YKpaiHu BigOyBajocs B OCHOBHOMY 3a PaxyHOK
JIMIIIE CYXOTO OCA/I>)KeHHsI paliOHYKJIiIiB Ha 3¢eMHY OBE-
pxH10. BHECOK MexaHi3My BOJIOroro BUMHUBAHHSI B YK-
paiHi OyB He3HAYHUI1, 32 BUHSITKOM BOJIOTMX BUMAagaHb
28—29 KBiTHS B AesIKMX pailoHax YepHiriBcbKoi 001acTi,
a TakoX BIUIMBY CJaOKMX J0I1iB B 2KutoMupchkKiit (27
kBiTHsT), Cymcrkiit (30 kBiTHST), Yepkachkiit i KipoBor-
panchKiii obnactax (1 TpaBHS).

BunapaHHHS noay-131 B YkpaiHi

Ha ocHoOBi pe3yabTaTiB MOJEIIOBAHHSI aTMOC(HEPHOTO
MepeHeCceHHs palioaKTMBHUX BUKUIIB 3 aBapiiiHOTO
ooky YAEC cTBOpeHO OHOBJIEHY Bepcito 6a3u MoJeb-
HUX 3Ha4YeHb NOOOBMX BHUIIaJaHb Ta CEPeAHBOIOOOBUX
3Ha4YeHb 00’eMHOI akTUBHOCTI '*'] B IIpr3eMHOMY ITOBITpPi
3 METOIO ii BUKOPUCTAHHSI B 3adadi peKOHCTPYKIIil 103
OINMPOMiHEHHSI ILIUTOMOAIOHOI 3a703M HaceJeHHs YK-
painn. baza po3paxyHKOBUX JaHUX MiCTUTb Pe3yJbTaTh
MOJIE/TIOBaHHS 3a mepion 3 26 KBiTHs 110 7 TpaBHs 1986
poky st 30 352 HaceJleHUX ITyHKTIB BCiX o0jacTeit YK-
painu, Bmovatouun 1263 HIT B Kuiscekiit, 1717 HIT — B
Kuromupcekiii Ta 1570 HIT — B YepHiriBcobkiid obac-
TsiX. BHacigok BUKOpUCTaHHSI HOBOIO HaOOpy BXigHOI1
METeOopOJIOTiuyHOI iH(popMallii pe3yabraTu MOISIbHUX
pO3paxyHKiB TPAEKTOPili IepeHECEHHSI pPalioaKTUBHO
3a0pyAHEHUX MOBITPSIHUX MAC BiIPi3HSIOTHCS Bif MoOIe-
peIHIX pe3ynbraTiB (HacamIiepel 3aBOSKW OiUTBII Jie-
TaJli30BAaHOMY OITMCY TOJISI BiTPY B HMXKHBOMY IIapi aT-
mocdepu) (puc. 2). ITpy LIbOMY BiAMiHHICTb pe3y/bTaTiB
IJIsI TBOX HAOOpiB METCOmMAaHUX BUSIBIIACH CYTTEBO
pi3HOI0O 3ajieXXHO BiJ JaTW BUKUIAY i KOHKPETHOIO
periony. Miciil Ta gaTM HaMOINBIIMX BiAMiHHOCTEH Y
TPAEKTOPISAIX (PaKTUUHO € iHAMKATOPOM HaW3HAUHILLIMX
YTOUHEHb PO3IOBCIOMKEHHSI PaliOaKTUBHMX BUKUIIB
BHACJIiJOK BUKOPUCTAHHS Pe3yJIbTaTiB MOAEi MPOTHO3Y
norogu WRF y HoBilt Bepcii monenoBaHHs. [010BHOIO
MPUIMHOIO TaKMX BiIMIHHOCTEI € YTOUHEHHSI XapaKTe-
PUCTUK aTMoOchepu B AeIKUX perioHax YKpaiHM B Ti
nepioau, Koau TyaAu HaAXOAWIN padioaKTUBHI BUKUAU 3

radioactivity on altitudes of 1,000 m and higher was
transported to the south-western direction and
caused radioactive contamination of Chernivtsi and
Khmelnytsky Oblasts. The wind direction contin-
ued to change clockwise from 1 to 5 May that
resulted in the formation of large-scale spots of
radioactive contamination in the western and
southwestern parts of Ukraine, in Vinnytsia,
Khmelnytskyi and Chernivtsi Oblasts. The forma-
tion of radioactive contamination of the Ukrainian
territory was practically completed by 7 May 1986.

The radioactive contamination of the territory
of Ukraine was formed mainly due to the dry
deposition of radionuclides. The contribution of
the wet deposition was insignificant, except dep-
osition with rain in some districts of Chernihiv
Oblast on 28—29 April and with light rain in
Zhytomyr Oblast on 27 April, Sumy Oblast on
30 April, Cherkasy and Kirovohrad Oblasts on 1
May.

lodine-131 ground depositions in Ukraine

The "'I daily-average activity concentrations in the
surface air and "*'I daily ground deposition densities
from 26 April to 7 May 1986 were calculated using
updated version of atmospheric transport model
LEDI for 30,352 settlements in entire Ukraine,
including 1,263 settlements in Kyiv, 1,717 — in
Zhytomyr and 1,570 — in Chernihiv Oblasts. The
results of model calculations of trajectories of
radioactively contaminated air masses obtained in
this study is different from previously calculated [1,
2], primarily due to using of more detailed data on
the wind field in the lower atmosphere (Fig. 2). At
the same time, the difference in results for the two
sets of meteorological data was significantly differ-
ent depending on the date of release and the specif-
ic region. The locations and dates of the largest dif-
ferences in trajectories are in fact an indicator of
the most significant adjustments in the dispersion
of radioactive releases due to the use of the results
of the WRF weather forecast model in the new ver-
sion of the simulation. The main reason for such
differences is the clarification of the characteristics
of the atmosphere in some regions of Ukraine in
those periods when radioactive emissions from the
Chernobyl nuclear power plant were transported
moved there (Table 1). As mentioned above, this
refinement in the new version of the calculations
was due to the higher detail of meteorological
parameters in space and time compared to the data
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Radiosounding data

\NR\F model

V\\\H\__F\,_\

PucyHoK 2. Mpuknaau po3paxyHKOBUX TPAEKTOPii aTMOCcepHOro nepeHeceHHA PaAioaKTUBHUX BUMKUAIB 3
aBapinHoro 6noka YAEC npoTtarom 26.04, 29.04 Ta 05.05.1986 p. 3rigHo 3i ctapoto (Radiosounding data) Ta
HoBoto (WRF model) Bepciamu pekoHCcTpyKuii

Figure 2. Trajectories of atmospheric transport of radioactive releases from the Chornobyl NPP on 26 and 29
April and 5 May 1986 according to the previous (Radiosounding data) and updated (WRF model) versions of
atmospheric transport model LEDI

Ta6nuvusa 1
CepeaHe 3a oGnacTio BigHOWEHHA WinbHOCTI BUNapaHb *'I y HaceneHmx NyHKTax 3rifHo 3 HoBol (G/) Ta
crapoto (6°“) BepciamMn MopenbHUX po3paxyHKiB

Table 1
The oblast averaged ratio of “*'I deposition density in the settlements according to the new (c/*) and old
(o) versions of model calculations

O6nactb / Oblast Kinbkicte HIN / Number of settlements o/ o/
BiHHuubka / Vinnytsia 635 2.81
BonuHcbka / Volyn 347 0.96
JlyraHceka / Luhansk 289 4.47
[Hinponetposckbka / Dnipro (Dnipropetrovsk) 297 1.55
[oneupka / Donetsk 339 0.90
Xurommupceka / Zhytomyr 177 0.97
3akapnatcbka / Zakarpattia 295 0.95
3anopisbka / Zaporizhzhia 262 1.06
IaHo-PpaHkiscbka / lvano-Frankivsk 391 5.61
Kvigcbka / Kyiv 1263 0.97
Kiposorpancbka / Kropyvnytskyi (Kirovohrad) 348 0.82
Kpum / Crimea 285 0.99
JlbBiBCbKa / Lviv 561 0.97
Mwukonaiscbka / Mykolaiv 256 2.70
Opecbka / Odesa 41 413
MonTaBcbka / Poltava 416 0.99
PiBHeHcbka / Rivne 328 0.99
Cymcbka / Sumy 381 1.04
TepHoninbcbka / Ternopil 453 6.41
Xapkiacbka / Kharkiv 406 0.99
XepcoHcbka / Kherson 275 1.03
XmenbHuubka / Khmelnytskyi 502 0.96
Yepkacbka / Cherkasy 463 0.87
YepHiBeupka / Chernivisi 223 4.23
Yepiriecbka / Chernihiv 1570 0.97
Bcsa Ykpaina / Entire Ukraine 12713 1.68
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YopHoouabcbkoi AEC (tabi. 1). SIk Oyau ckazaHo BUILE,
Take YTOUHEHHSI B HOBIili Bepcili po3paxyHKiB Oyji1o o0y-
MOBJICHO BUILIOIO JAeTasli3alli€lo MeTeonapaMeTpiB y poc-
TOpi i Yaci, MOPiBHSAHO 3 JAHMMU TIPSIMUX BUMIpIOBaHb B
nepioau WBUAKOI MepedyIoBr aTMOC(EpHUX MPOLECIB Y
el yac. BogHouac njig 3HauHO1 YaCTUHU TEpPUTOPii YK-
paiHu BiAMiHHOCTI B MOAEIbHUX PO3paxyHKax BUSIBUINCS
HecyTTeBUMU. ToOTO 3rimHO 3 HOBOIO BEPCi€l0 po3pa-
XYHKIiB OTPMMaHO YTOYHEHHS IIIIbHOCTI paliOaKTUBHUX
pumagadp ' s gesikux perioHiB YKpaiHu, B TOM Ke Jac
JUJIS1 pEIUTH perioHiB YKpaiHM OLIHKY LIUILHOCTI pamioak-
TUBHUX BUIagaHb 'l Maiixke He 3MiHUIMCS, TTOPiBHIHO 3
MoIepeIHbOI0 Bepcieto [2].

Tabn. 1 geMoOHCTpye, 11O Hal3HaA4yHillla IepeoliHKa
mibHOCTI BUMamaHb *' orpmMaHa HacaMmIlepen IS
niBaeHHOo-3axinHux (IBaHo-®paHKiBchbKa, TepHOIIIBCh-
Ka, YepHiselpka) i niBneHHux (MukosaiBcbka Ta Onech-
Ka) obnacreit, a Takox JlyraHCcbKoi 00J1acTi — 30i1blIEeH-
HST MOAEIbHMX OLIiHOK IIUThHOCTI BUIlagaHb iomay-131 G,
B cepeaHbOMY 10 o0sacTi 10 4—6 pasiB. 3a3HaAYMMO IIpU
LIbOMY, 1110 a0COJIIOTHI 3HAYE€HHS O IJIsI LIMX oOjacTeil 3a
o0oMa BepcCiIMM PEKOHCTPYKIil € BiTHOCHO HM3bKUMMU
(puc. 3). Hanmpuximan, nis 6inbinocti HIT JIyrancekoi 06-
JIaCTi KyMYJIATUBHA (32 BeCh IepioJ BUKUIB) ILIIbHICTh
BUNanaHb iomy-131 He nmepeBuirye 100 Kbk - M.

Kapra kymynsatuBHux Bunaganb "'l Ha Tepurtopii
VYKpaiHu mpencrtaBieHa Ha puc. 3. 3arajgom Aiad YK-
paiHy HaWOiAbIII 3HAYEHHSI KyMYJISITUBHUX BUIIaJdaHb

of direct measurements during periods of rapid
restructuring of atmospheric processes at this
time. Alternatively, for the part of the 10-day peri-
od of intensive radioactive releases and a large part
of the territory of Ukraine, the differences in the
model calculations according to both versions
turned out to be minor. As a result, significant dif-
ference in "'l deposition densities calculated by
two versions of the model was observed locally in
some regions of Ukraine while for the rest of ter-
ritory the updated estimates are practically the
same as obtain previously [2].

Table 1 shows average for oblast ratio of *'I depo-
sition density in the settlements that were calculated
using updated model to those calculated using previ-
ous version of the model. The most significant
increase (with a factor more than 4) in calculated "*'1
deposition density was found for the south-western
(Ivano-Frankivsk, Ternopil and Chernivtsi), south-
ern (Odesa) and eastern (Luhansk) Oblasts, namely
the increase of model estimates of iodine-131 G, pre-
cipitation density on average in the region up to 4—6
times. Absolute values of "*'I deposition densities in
these oblasts were rather low and did not exceed, for
example, 100 kBq - m? in Luhansk Oblast.

Fig. 3 shows the map of "*'I deposition on the ter-
ritory of Ukraine. The highest *'T deposition densi-
ty of 115 MBq - m? in 26 April — 7 May 1986 was
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PucyHoK 3. Kaprta winbHoCTi KyMynATMBHMX BUNAAaHb pagioHyknigy 'l Ha noBepxHIO FPYHTY Ha TepuTopii
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Figure 3. Map of **'I cumulative ground deposition density in Ukraine
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BT 3a mepion 26.04—07.05.1986 p. oTpuMaHo 14 Cia
Baposuui (40 kM Ha 3axin Bix YAEC) — 115,0 Mbk - M~ i
Toscruit Jlic (22 xm Ha 3axin Bix YAEC) — 114,8 MBk - M.
Hns M. [lpun’sate BinMoBigHE 3HAYEHHS CTAHOBUTH
88,2 Mbk - M. Haii6inblie 3HayeHHs Bunagadsb ' 3a
Mexamu Y3B otpumaHo i cin Acenb (52 kKM Ha 3axif
Bir YAEC) — 52,5 Mbk - m? i MaptuHoBudi (65 KM Ha
3axin Big YAEC) — 48,6 Mbk - M. Y KueBi KyMyITUBHI
punanaHHs 'l 6ynu Ha piBHI 449 KBK * M2, MaKCUMaJIb-
Ha cepeaHbogo00Ba akKTUBHICTH "'l B mpuseMHOMY
mositpi 330 Bk - M3 (01.05.86 p.), a cepenHsa ak-
tuBHicTh 'l B mpuM3eMHOMY MOBITpi 3a Iepioj iHTeH-
cuBHux Bumnagadb B Kuesi (3 30.04 mo 05.05.86 p.) —
124 bk - M.

MaxkcumMaibHe 3Ha4eHHS IIiIbHOCTI BUunagaub 'l B
Kutomupcekiii obnacti orpumaHo s cena Hose
Illapue Hapomumbkoro p-ny — 27,9 Mbk - M7 B
UepHiriBebkiit obnacti — 9,6 Mbk - M2 B ceni Jlo-
KOTbKiB UepHiriBcbkoro p-Hy (oouasa HII ysikiuimn
10 30HU 000B’I3KOBOTO BifgceneHHs). Qs mict Ku-
ToMuUp i YepHiriB MoaebHi 3HAY€HHS 1LiJTIbHOCTI BU-
naganb 'l cranoBuTh 53,7 KbK - M2 Ta 261 KbK - M~
BiIMIOBiTHO.

OCHOBHI JiKepesia HEBU3HAYEHOCTI PO3PaxoBaHOT IIiIb-
HOCTI BUTIaaiHb 'l Ha TOBEPXHIO IPYHTY 3yMOBJICHI Bapia-
OCJIbHICTIO BXiZHOI METeOpOJIOriuHol iH(popmallii, mapa-
METpiB JixKepeJia BUKWAY Ta BHYTPILIHIX ITapaMeTpiB MO-
neni. HaiGinbin ToyHa olliHKa HEBU3HAYEHOCTI OTpUMa-
HUX pe3yibTaTiB 3a MeTogoM MoHte-Kapio, sika Bpaxo-
BYE BCi 1LIi (paKTOPH, € AOCTATHHO CKJIAAHUM 3aBOAHHSIM,
OCKIJIbKM BMMAra€ BeJIMKOI KiJIbKiCTb MOJAEIbHUX po3pa-
XyHKiB. ToMy reoMeTpuuHe CTaHAApPTHE BiIXWJICHHS
(GSD) Bunagans ' m1a KOXHOI 001aCTi OLIIHIOBAIOCH 3
ypaxyBaHHSM ABOX (pakTopiB: 1) BapiabGeJbHOCTI BiIHO-
ILIEHHSI MOJAEJIbHUX PO3PaxyHKiB IIiJIbHOCTI BUIIAliHb
137'Cs Ha IMOBEPXHIO IPYHTY B HAaCeJIEHUX IMyHKTaxX 001acTi
10 (paKTMYHUX JaHWX BUMipIOBaHb LIMX BUIIAIiHb; 2) Ba-
piabenbHOCTI BigHOIIeHHS pamioakTuBHOCTI ' mo Y'Cs'y
BunamaHHax. Y pesyiasrari GSD mineHOCTI Bumanine '1
JIJ1s1 pi3HMX obJlacTell YKpaiHu Oys10 OILliHeHO B MeXax Bill
2.3 1o 3.0 B Tomy umcti st ZKUToMupcebKoi ooacti — 2.6,
st Kuiebkoi — 2.9, a nsg YepHirisebkoi — 3.0.

Bepudikauia pesynsraTtiB MoaenioBaHHA

WinbHOCTI BUNnagaHb opy-131 Ha TepuTopii
YkpaiHu 3a gaHuMu BUMIipIOBaHb 3a0pyAHEHHS
rpyHTty B Binopyci

OnHi€el0 3 TOJOBHUX TIPUUYMH TIPOBEACHHS PEKOH-
CTPYKIILil BUIIagaHb oay-131 Ha TepuTopii Ykpainu Oy-
Jla TpaKTUYHO MOBHA BiICYTHICTb MACOBUX BUMipIOBaHb
BMICTY paliioiiofly B IPYHTi MNPOTSIOM IEpPLIMX MiCSILiB

estimated in Varovychi village and Tovsty Lis village
(40 km and 22 km respectively to the west from the
Chornobyl NPP). The corresponding value for
Pripyat town was 88.2 MBq - m? The highest "'l
depositions outside the 30-km zone were estimated
for the for Yasen village (52.5 MBq - m?) and
Martynovychi village (48.6 MBq - m?) (52 km and 65
km respectively to the west from the Chornobyl
NPP). For Kyiv, the cumulative "'l depositions was
obtained to be 449 kBq - m, the maximum daily ']
activity in the surface air was 330 Bq - m™= on 1 May
1986, and the average "'l activity in the surface air
during the period of intensive fallout in Kyiv, from 30
April to 5 May 1986, was 124 Bq - m™.

The highest '*'I deposition densities in other two
most contaminated Zhytomyr and Chernihiv
Oblasts in Ukraine were estimated, respectively, to
be 27.9 MBq - m? in village Nove Sharne of
Narodychi raion and 9.6 MBq - m? in village
Lokotkiv of Chernihiv raion. For the cities of
Zhytomyr and Chernihiyv, the *'I deposition densi-
ty was 0.054 MBq-m™and 0.26 MBq - m?, respec-
tively.

The main sources of uncertainties of calculated
BT ground deposition density are due to variances
of input meteorological information, source term
parameters and internal parameters of the model.
The most correct estimation of the uncertainties of
the obtained results by Monte-Carlo procedure is
a complicated task because it's necessary to do a
large number of model runs. So the geometric
standard deviation (GSD) of "I ground deposi-
tion for each oblast was calculated using two fac-
tors: 1) variability of the ratios of the calculated
results of the '*’Cs ground deposition density to the
direct measurement of this density in the settle-
ments of the oblast; and 2) variability of the ratio of
BT to '¥Cs radioactivity in the depositions. As the
result the GSD of the "'l ground deposition values
for various oblasts in Ukraine was estimated in the
range of 2.3—3.0 including 2.6 for Zhytomyr, 2.9
for Kyiv, and 3.0 for Chernihiv oblast.

Validation of model calculations of 37l
deposition density in Ukraine using the
measurements of "'l activity in soil

samples in Belarus

The need to use the model calculations for the
reconstruction of "*'I deposition in Ukraine was
due to lack of large-scale radiation monitoring of
environmental samples during the first few weeks
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PucyHokK 4. Kapra 3a6pyaHeHHA 3eMHOT noBepxHi ioaoM-131 (Kbk/M?), Wwo noepHye: a) pesynbratn Mopenb-
HUX PO3PaxyHKiB WiNbHOCTI BUNaAaHb ANA HaceNeHux NyHKTIB 5 o6nacteit Ykpainu; 6) AaHi BuMiploBaHb
BMicTy ioay-131 B IpyHTi B HaceneHux nyHkrax lomenbcbKoi o6nacri binopyci

Figure 4. Iodine-131 ground deposition density (kBq/m?) which combines: a) the results of model calculations
of the density of precipitation for the settlements of 5 regions of Ukraine; b) data on measurements of
iodine-131 content in the soil in the settlements of the Gomel region of Belarus

micns aBapii. BiAlmoBimHO 1€ YHEMOXKIUBIIIOE TIPSIMY BE-
pupikaiito MoaeabHUX po3paxyHKiB. Ha BinMiHy Big YK-
painu, B binopyci B TpaBHi-uyepBHi 1986 p. Oysio nipoBee-
HO MacoBaHi BUMipIOBaHHS palioaKTUBHOTO 3a0pyIHEH-
HSI IPYHTY, 110 1aJI0 3MOTY OTPMMATH JaHi PO BMICT o-
ny-131 y rpyHri [8]. g iHdopMauisi 1a€e MOXIUBICTh
HenpsiMOoi BepudiKallil pe3yabTraTiB MOIEIIOBAaHHS IITiJTb-
HOCTI BUMagaHb oay-131 y miBHIYHMX, HANOIIBLI 320-
pyIHeHUX paitoHax Ykpainu. s Bepudikaliii pe3ysib-
TaTiB MOJEIIOBaHHS OyJM BUKOPUCTAHi JaHi BUMiplO-
BaHb 3a0pyaHEHHs TpyHTY B binopyci, sIKi BKJIIOYalOTh
1103 3nayenp BMmicty "'l B rpynti B 1103 HacemeHux
nyHkTax 9 paiioniB Tomenbcbkoi obaacti [9]. Ha puc. 4
HaBeJCHO KapTy 3a0pyaIHEHHS 3eMHOI ITOBEPXHi HOa0M-
131, 1110 MiCTUTh 3HAYEHHS: a) Pe3yJbTaTiB MOJSITBbHUX
pO3paxyHKiB IIIJILHOCTI BUIAZaHb I HaceIeHUX
MYyHKTiB 5 obyacteit Ykpainu (BomuHcbhkoi, PiBHEHCH-
Kkoi, ZKutomupcbkoi, KuiBcbkoi Ta YepHiriBcbkoi); 0)
JTaHNX BUMipIOBaHb BMicCTy Hiomy-131 B rpyHTI B Hacele-
Hux nyHkTax [oMenbcbkoi obmacti binopyci. SIk BugHoO 3
pUCYHKa, 3arajibHa KapTuHa (hopMyBaHHS MOJIS pajioak-
TUBHUX BUMNagaHb, OTPMMaHa JJIs 3aXiAHOTO i MiBHIYHO-
CXigHOIO CJIiiB HAa TepUTOpil YKpaiHU B LIJIOMY Y3roi-
JKYEThCS 3 JAaHUMU MPSIMUX BUMIipIOBaHb 3a0pyIHEHHS
lomoM tepuropii bimopyci.

binbin neTaabHO KiAbKiCHE Y3TOIKEHHSI pe3yJibTaTiB
JIJTSI IPUKOPIOHHUX paiioHiB YKpaiHu (MOIeIoBaHHS) i

(1) 296

after the accident. Accordingly, it makes it impos-
sible to directly verify the obtained data of model
calculations. In contrast with Ukraine, measure-
ments of radionuclides, including "*'I, in soil sam-
ples were done in Belarus in May-June 1986 [8].
These data allowed validating the results of model
calculations of "*'I deposition density in the most
contaminated northern Ukraine along the border
with Belarus. Data from measurements of soil
pollution in Belarus were used to verify the simu-
lation results. Results of measurements of ' in
soil samples available for 1,103 settlements in
Gomel Oblast (Belarus) [9] neighboring to
Chernihiv, Kyiv and Zhytomyr Oblasts in Ukraine
were used in validation exercise. Fig. 4 shows a
map of "I ground deposition density that
includes the model calculations for Volyn, Rivne,
Zhytomyr, Kyiv and Chernihiv Oblasts in Ukraine
and measurements for Gomel Oblast in Belarus.
As can be seen from the figure, the general pattern
of the formation of the field of radioactive fallout,
obtained for the western and northeastern traces
on the territory of Ukraine is generally consistent
with the data of direct measurements of iodine
contamination in Belarus.

Fig. 5 shows "'l deposition density in settle-
ments located along the border of Kyiv and
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PucyHoK 5. Kapra 3a6pyaHeHHs 3eMHoi noBepxHi 'l (Kbk/M?)
Pesynbrat MoaenbHUX PO3PaxyHKiB LWiNbHOCTI BUNagaHb 4718 HaceneHnx nyHkTiB Kniscbkoi obnacTi YkpaiHu (@).
Oani BumiptoBaHb BMICTY 81l B rpyHTi B HaceneHux nyHktax HaposnsHCLKOro (7), XoHikcbkoro (M) i BpariHcbkoro (A)

paioHiB fomenbcbkoi obnacTi Binopyci.

Figure 5. *'I ground deposition density (kBg/m?)

Calculated using model for the settlements in Kyiv Oblast in Ukraine (®).
Measured '3l in soil in the settlements of Narovlya (), Khoiniki () and Bragin (A) raions in Gomel Oblast in Belarus.

binopyci (BUMipioBaHHsI) IMoKa3aHO Ha puc. 5. K BUAHO
3 HBOTO, TT0JIe 3a0pyTHEeHHS 3eMHOI TTOBepXxHi itogoM-131
Ma€ BMCOKY BapiaOeJIbHIiCTh. 3rilHO 3 JaHUMU BUMipIO-
BaHb, IIUJIBHOCTI 3a0pyaHeHHs iiogoM-131 B cycinHix Ha-
celleHUX TMyHKTax bisopyci MOXYTb Biapi3HATHCS B 2 i
OinblIe pasiB, 110 BigoOpaxkae cKJIaAHUM xapakTep (op-
MYBaHHS TIOJISl palioaKTUBHUX BUMAaJaHb B pe3yJIbTaTi
YopHoOWIIbChKOT aBapii. Pe3yibraTi BAKOHaHOI peKOH-
CTPYKLIl MOJISI BUIaJaHb 3 BUKOPUCTAHHSIM aJrOPUTMY
KOpeKIIii pe3yJibTaTiB MOAEJI0BaHHS 32 JaHUMU BUMIipIO-
BaHb 'YCS I KOXHOIO HAaceJeHOro MYyHKTY YKpaiHu
(Tak 3BaHi JIOKaIbHi e(peKTUBHI onaan) [2] TaKoX AeMO-
HCTPYIOTh BMCOKY BapiaOeJbHICTh pe3yabTaTiB Ha JIO-
KajabHOMY MaciuTabi. Pa3zom 3 TUM, [J1s1 TEpUTOPIii, HaBe-
JeHUX Ha puc. 4 Ta 5, BIACYTHI cCUCTeMaTUUHUI «CTpU-
00K» MiXX 00JTacTIMM MoOJIeJIIoBaHHS (YKpaiHa) i mpssMux
BuMiploBaHb (bBinopych), 110 MiATBEpAXYE OOIPYHTO-
BaHiCTh MOJAEIbHUX Pe3YJbTaTiB PEKOHCTPYKIIil 3a0py/-
HenHsa 'l nag treputopii Ykpainu.

BUCHOBKU

Y po00oTi Ha OCHOBI METOIy MAaTEMAaTUUYHOI'O MOAEIFOBAHHS
aTMOC(PEepHOTO MEepeHECeHHsST PaJiOHYKIIiIiB BUKOHAHO
pO3paxyHOK J000OBUX BUIaJaHb Ta CEPeIHbOTOOOBUX
00’eMHMX akTUBHOCTEH *' B mpr3eMHOMY ILIapi MOBITPsI 3a
nepion 3 26 kBiTHS 110 7 TpaBHS 1986 poky mis 30352 Hace-

Chernihiv Oblasts in Ukraine (calculated values)
and Gomel Oblast in Belarus (measured values).
High variability of '*'I deposition densities was
observed for both, modeled and measured val-
ues. Deposition density measured in two neigh-
boring settlements in Belarus located on distance
around 1 km could differ by factor of 2 or more.
The results of the reconstruction of the precipi-
tation field using the algorithm for correcting the
results of modeling according to '¥’Cs measure-
ments for each settlement of Ukraine (so-called
local effective precipitation) [2] also show high
variability of results on a local scale.However, no
systematic difference in values of *'I deposition
density between the areas of modeling (Ukraine)
and measurements (Belarus) was observed (Fig.
4 and 5) that confirms the validity of the results
of model calculations for the territory of
Ukraine.

CONCLUSIONS

Using mathematical modeling the atmospheric
transport of the radionuclides, the daily "*'I activi-
ty concentrations in air and the "'l ground deposi-
tion densities were calculated for the period from
26 April to 7 May 1986 for 30,352 settlements in
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JICHUX TYHKTIB BCiX oOylacTeil Ykpainu, BKiodaoun 1263
HaceneHux nyHkTa B KuiBcbkiit, 1717 — B ZKutomupcbKiit
ta 1570 — B YepHiriBchbKiii o0nacTsax. 3aBOsSKU BUKOPUC-
TaHHIO CyJYacHOI Me30MacIITaOHOiI MOeNli YMCeTbHOTO
nporHozy norony WRF Bianocst cyTTeBO yTOUHUTHU pe3yiib-
TaTW Y NOPiBHSIHHI 3 MOMNepeaAHIMU MOJEIbHUMU OLIiIHKAMU
[2] ¥y ™mx perioHax YKpaiHu, e OOCATH JAHUX TTPSIMUX
BUMipIOBaHb METEOPOJIOTIYHUX MTapaMeTPiB HIDKHBOTO I11a-
py atMocepu (10 BUCOT 2—3 KiJJoMeTpiB) Oyau Hemoc-
TaTHIMM. YTOUHEHA Ta pO3LIMPeHa 3a KiJIbKiCTIO HAaCEeJIEHUX
MNYHKTIB 06a3a MOJEIbHUX 3HAueHb J000BUX BMIIaJaHb Ta
cepenHbOIO00BUX 3HAYEHD 00’ eMHOT akTUBHOCTI *'I B IIpH-
36MHOMY MOBITpi MOXe OyTH BUKOpPHICTaHA B 3a1a4i PEKOH-
CTPYKIIil 403 OIPOMiHEHHSI IIIUTOINOAIOHOI 3aJ1031 OCi0, SIKi
MPOXUBAJIM Ha TEPUTOPIi YKpaiHU Y KBiTHi-uepBHi 1986 p.

Bas4vHicTb

MaremaTnaHe MOIESIIOBAHHS IIEPEHECEHHS padioOHyK-
JIigiB B atrmocdepi BUKOHYBaJoch 3a (iHAaHCOBOi
ninTpuMku HamioHanbHOi akagemii HaykK YKpaiHu,
H/JP nepxaBumii peectpauifinuii Ne 0110U001592.
BumipioBaHHS IIIJBHOCTI KYMYJISITUBHMX BMMalaHb
97Cs na tepuropii YkpaiHu ¢iHaHcyBagoch Ypsmom
VYkpainu. Baninalisgs MoaeabHUX po3paxyHKiB (piHAHCY-
Bajlacsl JIOCJHiIHUIIBKOIO mporpamor BigaisieHHs
emigeMmiosiorii paky Ta reHeTuku HauioHaabHOTO
iHctutyty paky CHIA (NIH, DHHS) uyepe3 mapr-
HepcebKy yroay No P-004 Mix YKpaiHCbKMM HayKOBO-
TEXHOJIOTIYHIM LIeHTpOM Ta HallioHaJbHUM iHCTUTY-
ToM paky CIIIA. ABTOpU BUCIOBIIOIOTH LIUPY MOASIKY
Maypin Xatu, BaneHTuHi byaepaubkiii Ta HUHI
nokiiHin AHHI Ky3bMeHKO 3a JOMOMOTY y MiATrOTOBIII
Li€l CTATTi.
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entire Ukraine, including 1,263 settlements in
Kyiv, 1,717 — in Zhytomyr and 1,570 — in
Chernihiv Oblasts, the most contaminated areas in
Ukraine after the Chornobyl accident. The use of
up-to-date mesoscale model of numerical weather
forecast WRF enabled significant improvement of
the results of model calculations in comparison
with previous model estimates, especially in those
regions where data on meteorological parameters
of the lower atmosphere (up to altitudes of 2—3
kilometers) were insufficient. The concentrations
of '] activity in air and "*'I ground deposition den-
sities, which were calculated in this study, were
used to reconstruct the thyroid doses due to "'l
intake to the population of Ukraine.
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