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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

Huceprartiiiina po0OoTa MNPHUCBAYEHA JOCTIIKEHHIO BOJOTONEPEHECEHHS B
IpyHTax 30HM aepamii Ta IH(UIBTPALIMHOTO XHUBJICHHS MEPIIOrO BiJ MOBEPXHI
Oe3HamipHOTO BOJOHOCHOTO TOPU30HTY JUISTHKM JIOKaTi3alii pagioaKkTUBHHUX
BimxoniB (PAB) «Pymuii mic» B 30HI YopHOOMIBCHKOI aTOMHOI €JIEKTPOCTAHIIIT
(UAECQ).

AKTyajabHicTh TemMH. Tema jaucepramii €  aKTyaJbHOIO  OCKLIBKU
BOJIOTOTIEPEHECEHHST B IPyHTaXx 30HM aepaiii Ta (QuibTpalis y BOJOHOCHOMY
TOPU30HTI € TOJIOBHUMH YHWHHHKAMH, SIKI CIHPUUYMHSIOTH MITpaliio paaioHyKJIi/IiB
aBapiitnoro Bukuay YAEC B reoioriyHoMy cepe10BHILII.

[TosiBa HOBUX TEXHIYHMX 3ac001B, 30KpeMa aBTOMATHU30BAHUX CHCTEM [IJIs
IIPOBEJICHHS CIIOCTEPEKEHD 3 BOJIOTOIIEPEHECEHHSIM B IPyHTaX 30HHU aepallii, piBHEM
rpyaroBux Box (PIB) 1 MereomapamMerpaMu CTBOPIOE  IEPEIYMOBH IS
BJIOCKOHAJIEHHS ICHYIOUMX METO/IIB OI[IHKH T1ApO(13UYHUX [MapaMeTPiB IPYHTIB 30HU
aepaili, JOCHIIJPKCHHS PEXHMY BOJIOTOTIEPEHECEHHSI B 30HI aepailii Ta OIL[IHKU
1H(QUIBTPALIHHOTO KUBJIEHHS IPYHTOBOTO BOJOHOCHOTO TOpU30OHTY. IlepemiueHi
MUTAHHS CKJIAJAI0Th 3MICTOBHY YaCTHHY JaHO1 AUCEPTAIiifHOT pOOOTH.

3B's130k po0OTH 3 HAYKOBMMH IPOrpamMaMu, IUIAHAMH, TeMaMH. Tema
JTUCEepTaliitHOl poOOTH BIJIMOBIJAE HANPSAMKY HAYKOBOI [ISJIBHOCTI JabopaTopii
MOHITOPUHTY T'€O0JIOTIYHOIO CepeloBUIIa BIIAUTY IHXKEHEpHOI reojiorii [HCTUTYTY
reostoriuanx Hayk (I’H) HAH Vkpainu. JlocmimkeHHS BHUKOHAaHO B paMKax
OIOHKETHUX HAYKOBO-JIOCHITHUX TeM «['11poreosioriyHi MPOrHO3U, OLIHKU PU3HUKIB 1
peabumiTaIiiHI 3aX0 Ha TEPUTOPISIX 3 PANI0AKTHBHUM 3a0pYTHEHHSM I136MHHUX
BoA (Ha mnpuxiaai YopHOOUIBCHKOI 30HU BiguyXkeHHs 1 [lpumHinpoBChKOTro
ximigHoro 3aBopy)» (NelIll-3-10) ta «[igporeosnoriyHi AOCTIHPKEHHS 3 METOIO
OOTpYHTYBaHHS 1 MIATPUMKH peaOUTITAIMHUX 3aXOAIB JIJISl MPUPOTHO-TEXHOTCHHUX
€KOCUCTEM  3a0pyIHEHUX  PaTIOHYKIIJaMu 1  XIMIYHUMH  TOKCHUKaHTaMU)
(Ne I1I-11-14). ITix yac BUKOHAHHS BKa3aHUX TEM aBTOP OpaB ydacTh Y MPOBEACHHI
TiIPOTE€0JOTIYHOTO  MOHITOPUHTY, OOpoOIl 1 aHaji3l HAaKONWYEHUX JIaHHUX
MOHITOPUHTY, y MATOTOBIII 3BITIB 1 MyOJIiKalliil B HAYKOBO-TEXHIYHUX BHUIAHHSIX.

Mera Ta 3aBaaHHsl AO0CJiIKeHb. Mera poOOTH TONSTaE B TOMY, I100
JOCTIAUTH TIPOLIECH BOJIOTOTIEPEHECEHHST B 30H1 aepailii, CKJIaJeHOi IMIIaHuMHU
IPYHTaMH, Ta OLIHUTH 1H(UIbTpALIiHE >KUBJICHHS OE3HAMIPHOTO BOJIOHOCHOIO
TOPU30HTY B YMOBaX MPHUPOTHO-TEXHOTEHHOI €KOCUCTeMH (UIsiHKaA jJokami3alii PAB
«Pymuii mic» y YopHoOumnbchkiii 30H1 BiguyxeHHs (U3B)) y B3aemo3B's3ky 3
METEOPOJIOTIYHUMH YHHHUKAMH B CE30HHIH 1 OaraTopiuHii JUHAMIIII.

Jist peamizaiiii METH JTOCIIPKEHb BUPINTYBAIMCH HACTYITHI 3a/1a4i:

- po3poOka (abo0 BIOCKOHAJEHHS) METOJIB OIIHKH TiApodi3WYHUX MapaMeTpiB
IPYHTIB 30HH aepailii Ha OCHOBI JaHUX MOHITOPUHTY IN Situ;

- BJOCKOHAJIEHHS €KCIIEPUMEHTAIBHUX METO/IB OLIHKH 1HQUIBTPALIHHOTO HKUBJICHHS
MIEPIIOTO BiJl MOBEPXH1 OE3HAMIPHOTO BOJJOHOCHOTO TOPHU30HTY;

- 3aCTOCYBaHHsI po3po0OsieHNX (a00 BAOCKOHAJIEHUX) METOJIB ISl 1HTEpHpeTalii Ta
00pOOKH eKCIIEpUMEHTATBHUX JJAHUX, OJIEP’KaHUX Ha €KCIIEPUMEHTAILHOMY MOIITOH1
B IMyHKTI Jokamnizaiii PAB «Pyauii mic» B U3B;



- PO3pOOKa KOMIT FOTEPHOI MO/IEJ BOJIOTONIEPEHECEHHS B 30H1 aepallii MOoJIIroHy.

O0'exT pociaimkeHb. 30Ha aepailii Ta MEPIIMA BiJ MOBEPXHI BOJOHOCHHI
TOPU3OHT TMPHUPOJIHO-TEXHOTCHHOI E€KOCHCTEMU IYHKTY THUMYacoBOi JIOKami3allii
pamioaktTuBHUX BiaxoAiB (IITJIPB) «Pyawuit micy» B U3B.

Ipeamer pocaigxenb. [ipodizuyHi Ta TiAPOreoJIOriYHI BJIACTHUBOCTI
IPYHTIB, SIKI CKJIaJaloTh 30HY aepaiii Ta BOJOHOCHUW TOPU3OHT, MPOILIECH
BOJIOTOIIEPEHECEHHSI B IPYHTaX 30HHW aepailii, iHGUIbTpaliiiHe *KUBJICHHS IEPIIOro
BiJl TOBEPXHI BOJJOHOCHOTO TOPU30HTY.

MeToau aocaiKeHb

1. HatypHi criocTepexeHHs 32 BOJOTONEPEHECEHHSIM B IPYHTaX 30HM aeparlii
(i3 BuKOpHcTaHHsIM craHiii MoHiTopunry «Illypd»), 3a PIB i Mereoposoriuaumu
napameTtpamu Ha nojironi B [ITJIPB «Pynuii micy» B U3B. 3aramom y mociiKeHHIX
BUKOPHUCTaHI JJaHI MOHITOPUHIOBUX criocTepeskeHb Ha nojironi [II'H HAH Ykpainu B
U3B, 316pani npotsirom 2000-2012 pp.

2. Intepriperaiiisi TaHUX PEKUMHHUX CIOCTEPEkKEHb 3a BMICTOM BOJOTH Ta
BCMOKTYIOUUM (KaIiJsSpHUM) TUCKOM y IpyHTaX 30HM aepauii ta PIB Ha mosironi
IT'H B U3B 13 3acTOCYyBaHHAM HACTYITHUX METO/IIB:

— MOJU(}IKOBAHOTO METOAY «MHTTEBOro MpoditoBaHHS OajaHCy BOJIOTH B
IPYHTOBOMY Mpo(duI», sIKHil OyB 3aCTOCOBAHUN ISl OLIHKK KOE(DIIIEHTY
BOJIOTONIEPEHECEHHSI IPYHTIB 30HU aepariii;

— TiApo(di3UYHOTO  METOAYy, 10 OyB  3aCTOCOBAaHMM  JjIsi  OLIIHKHU
1HOUIBTPALIHHOTO TOTOKY BOJIOTH (IIBUAKOCTI BOJIOTONCPEHECEHHS) B 30HI
aepartii;

— OPHUTIHAJIBHOTO METOY OLIIHKH Koe]iIieHTy BOJOBIIga4l
(HecTaul HaCMUYEHHS ) IPYHTIB 30HH aeparlii Ta BOJJOHOCHOTO TOPU30HTY, IO
OyB po3po0seHui Ta 3aCTOCOBAaHUMN TUCEPTAHTOM;

— BJOCKOHAJIEHOTO Trpad0aHaiTUYHOTO METOJy OI[IHKH 1H(UIBTpAIIitHOTO
KHMBJIEHHS Ha OCHOBI aHaJi3y Konusanb PIB.

3. MaremaTtnuHe MOJEIIOBAHHS MPOLECIB BOJIOTONEPEHECEHHS B IPYHTAX 30HU

aepartii 13 3acTOoCyBaHHSIM KoMIl toTepHoi mporpamu HYDRUS-1D.

HaykoBa HOBHM3HA oJ1ep:KAHUX Pe3yJIbTATIB

1. JlocaimzkeHO BOJIOTONEpPeHECEHHs] B IPYHTaX 30HU aepamii JISHKH
goxaigizauii PAB  «Pyamii  jic». BwusnadeHo iHTepBamM  TmOWH 13
pI3HOHAIpaBJICHUM 1  OJIHOHAMPABJICHUM  (IIOHU3Y) TPOTATOM  POKY
BOJIOTOTIEPEHECEHHSIM. BCTaHOBIEHO, 110 Y BEpXHIA YaCTUHI 30HU aepartii
[TTJIPB «Pynuit iic» (3a mOTy)HOCTI 30HU aepaii 2,5-3,5 M) Ha rulOuHax 110
1,25M  mpotsiroMm  pOKy ~ MOXe  BIIOyBaTHCS ~ pI3HOHAIpaBiIeHE
BOJIOTOIIEPEHECEHHST (B BOJIOT1 MEpIOAM — BHHU3, B CyXl NEPIOAH — BIroOpy).
InTepBan rauOud Big 1,25 M 10 PIB XxapakTepusyeThest CTIHKUM HAIPaBICHUM
JIOHHU3Y BOJIOTONIEPEHECEHHSIM MPOTATOM BCHOTO KAJICHIAPHOTO POKY.

2. I3 3aCTOCYBAHHAM rigpogizu4Horo MeToAy NPOAaHATI30BAHO
BOJIOIONIEPEHECEHHs] B IPYHTOBOMY mnpodiuai ainsiikn jJdokajizauii PAB y
monaooosomy pexumi B 2001, 2003 i 2004 pp. 3’sicoBaHO, 1110
1H(IpTpaLliiHe XUBJICHHS TPYHTOBOrO BoJOHOCHOro ropuszonty IITJIPB



«Pymuii  mic» B OCHOBHOMY (OPMYETBCS 3a PaxXyHOK  OKPEMHX

1HQUIBTpaIHHUX TOAIM (CHITOTaHEHHS, BEJIWKI 3JIMBH), a HE € PIBHOMIPHO

PO3MOIIJIEHUM BIPOJIOBXK poky. Ha meTeoposioriuni emizoau, Kojau J000BUM

iHUBTpamiiHui TOTIK ckiagaB 1 Mm/mo0y 1 Bume (Makc. 8 MMm/m00y)

npunaaae npudauzHo 30% Bia 3araabHOrO MEPioly CIIOCTEPEKEHb CTaHINIEIO

«lypd», npuuomy 3a 1ei yac chopmysanocss npubau3Ho 73% 3arajbHOrO

1H(GUIBTPAIIHHOTO >KUBIIEHHS BOJAHOCHOTO TOpH30HTY. CepeiHs BelWYMHA

1HOQITBTpallIHOTO  KUBJICHHA 3a i poku omiHeHa B 311 mm/pik

(a60 49% omnanis).

3. 3anponoHOBAaHO B/JIOCKOHAJIEHUH MeToJ OUIHKH iHdiabTpaniliHorO
’KMBJICHHSI T]DYHTOBHMX BOJ Ha OCHOBi aHaii3y konusanb PIB i armochepaux
omaziB. 30KpeMa, 3aIpOoIOHOBAHO AJIs EKCTpanosiii penecii (3umwkenns) PIB
oOuparu He BCi nepioau perecii PIB, a nuie Ti, Kou BifcyTHI aTMochepHi
omanu. TakoXX 3ampoONOHOBAHO METOAMKY /Uil OWIHKUH KoedimieHTa
BO/JOBi/1a4i (HecTayi HACMYEHHs) IPYHTIB HA OCHOBI1 3aCTOCYBaHHSI JIIHIMHOT
perpecii MDK BeJIMYMHAMH OMNAJIB 1 BIAMOBIAHUMH IHTETPaJIbHUMHU
(3 ypaxyBaHHsAM penecii) migsuiieHasmu PIB.

4. Po3paxoBaHo (i3 3aCTOCYBaHHSM OIKMCAHOI'O BHUIIE METOIYy) iH(piIbTpamiiiHe
’KHBJICHHSI TPYHTOBMX BOJ AUISHKHN Jokajdizamii PAB «Pyamii Jjic» 3a
nepiog 2000-2012 pp., sxe ckiano ais pi3HUX pokiB Bim 210 mm/pik 10
439 mm/pik (B cepenaboMy 295 mm/pik, abo 47% Bim cepemHbOOAraTOPIYHOI
BeJIMYMHU omajiiB). [ToOym0BaHO eMITIpUYHY perpeciitHy MOJIeib JIJIs IPOTHO3Y
1H(QUIbTpAIHHOTO XUBJIEHHS TIPyHTOBUX BoA (E) B 3amexxHocTi Bix pidyHOi
kibkocTi onaxis (P): E = 0,63*P — 100, mm.

5. OnepkaHO eKCHepMMEHTAJbHI OWIHKH TiApoQi3UYHMX mapaMeTpiB
NilAHUX IPYHTIB €0JOBOrO TIEHE3MCY, SIKUMHM CKIIaJleHa 30Ha aepaiii Ta
BEpXHA 4YacTHHA BOJOHOCHOIO TOPU3OHTY AUISHKM Jokadizauii PAB
«Pynmii gic». 3anexHICTh 00’€MHOI BOJIOTOCTI BiJi BCMOKTYHOYOTO THCKY
OMHCYETHCS MOJIEJUTI0 BaH ['€HyxTeHa 3 HAaCTymHUMHU KOEQIIll€EHTaMHU: IS
rmuouan 0,75 M — 0=0,142; n=1,74; nna roubuaun 1,25m — o = 0,046;
n=2,14; nos rmbuan 1,75m — o=0,097, n=1,84; 6,=0,02 cm’/cm®,
0s = 0,24 cm®/em®. KoedilieHT BOIOrOMEPEHECEHHS OMICYETHCS 3aNEKHICTIO
lapauepa 3 koedimientamu K= 3,8 M/mody, a=0,13 emt, Koedirtient
BOJIOBi/1aul ITpyHTIB (HecTaul Hacu4yeHHs) ckiamae pu = 0,11.

IIpakTuyHe 3HAYEeHHS OTPUMAHUX pe3yJbTaTiB. HaBeneni B qucepramiitHiit
poOOTI pe3yibTaTH MOXYTh BHUKOPUCTOBYBATHCS JJIS TPOTHO3YBaHHS Mirpartii
PAIOHYKIIIIIB 13 TPHUNOBEPXHEBUX PAa/lI0AKTUBHO-3a0pYAHEHUX IPYHTIB, CXOBHUIIL
PAB Tta iHmux pamiamiiiHo-HeOe3neunnx o0’ekTiB B U3B, 1 mJIsl OIlIHKM PHU3UKIB,
MOB'A3aHUX 13 MOLIMPEHHAM 3a0pyIHIOBAYIB.

3anponoHOBAaHO HOBI METOAM BU3HAYEHHS TiAPO(DI3UYHUX XaAPAKTEPUCTUK
IPYHTIB 30HM aepaiii 1 BOJOHOCHOTO TOPHU30HTY; BJIOCKOHAJEHI METOIM OLIHKH
1H(GUIBTPAIIHHOTO >KUBJIEHHS IPYHTOBUX BOJI MOXYTh OyTH 3acTOCOBaH1 s
BUPIIICHHS MIMPOKOTO CIEKTPY TIAPOTeOJIOTIYHUX Ta EKOJOTIYHUX MpodiieM B
CXOXUX T€0JIOTTYHHX Ta KJIIMAaTUIHUX YMOBAX.



Oco6ucTuii BHecok 3100yBaya. J{uceprauiitny po6oty Bukonano B II'H HAH
VYkpainu B X041 HayKoBOi poOOTH aBTOpa y BT MOHITOPHUHTY T€OJIOTIYHOTO
cepenoBuIa (HUHI B TpaHCHOPMOBAHO B OJTHOMMEHHY J1abopaTopilo B CKJIAI1
BIIJIUTY 1HXKEHEpPHOiI reosiorii). ABTOp 0ocoOucTO OpaB y4acTb B MOHITOPHMHTOBHX
nociixeHHsax Ha nomironi I'H B UY3B B 2009-2012 pp. ABTOpOM 0COOHCTO
BUKOHAHO aHaJl3 MacHBY JlaHMX, ojepkaHux Ha momironi II'H B U3B B
2000-2012 pp., 30KpeMa pO3paxyHKH TiApodI3UYHUX TapaMeTpiB  IPYHTIB,
lHCle'IBTpaHH/IHOFO IIOTOKY BOJIOTH (IIIBHIKOCTI BOJIOTOIIEPEHECCHHS) B IPYHTaX 30HU
aepaun 1 anHami3 1H(1)1anpau1HHoro KUBJICHHS. ABTOPOM 3alpOINIOHOBAaHO HOBI
MiIXOMW 1 METOAWKH, OMKCaHI B JUCEPTAIliiHIA poOOoTi. ABTOPOM CTBOPEHO
KOMIT IOTEpHY MO/IeNb BoJjioronepeHeceHns B IpyHToBomy npodim [ITJIPB «Pynuit
mic» B U3B.

AnpoOaniss pe3yabraTiB gociigkeHb. OCHOBHI TMOJIOKEHHS JHUCEpTaIlil
JIOTIOB1IAJIMCS Ta OOTOBOPIOBAIUCS MijJ Yac poOOTH HU3KH HAYKOBUX MIXKHAPOJIHHX 1
BCEyKpaiHCbkuX  KoHpepeHmii:  |X MixHapoaHoi  HaykoBoi  KoH(epeHIii
«MoHITOpUHT TreoioriyHux mnporeciBy, KwuiB, 2009; MonoaikHoi HayKOBOi
koH(pepeniii «CyyacHl HalpsiMU T'eOJIOTIYHUX JOCTIKeHb B YKpaiHi», Kuis, 2011;
3-b0i  MIDKHApOAHOI CTYJIEHTCHbKOI TeojoriyHoi KoHdepenmii, JIbBiB, 2012;
X MixunapoaHoi HaykoBoi KoH(pepeHiii «MOHITOPUHT TeOJIOTIYHMX MPOLIECIB Ta
€KOJIOTIYHOTo cTaHy cepenoBuia», Kui, 2012; VIII Beeykpaincbkoi MOIOAIXKHOT
HaykoBo1 KoH(pepenuii, Kuis, 2019.

Iyoaikanii. 3a Temoro aucepranii omyoaikoBaHo 10 po0iT, B ToMy uucii 5
cTateil y (paxoBHX BHJAHHSIX Ta 5 myOunikaniid y 30IpHHMKAaX MarepiajiB HAyKOBHX
KOH(epeHIIi.

Crtpykrypa Ta 00'em podoru. {ucepraiiiina podoTa CKIaAa€eThCA 13 BCTYIY,
5 po3miniB, BUCHOBKIB, CIIHCKY BUKOPUCTaHHX pKepen ( HallMEHYBaHb), 1
4 noparkiB. PoOorta BuKiIameHa Ha CTOpiIHKax, 1 BKIO4Yae 8§ Tabiumb 1
42 pUCyHKHU.

Hoasiku. S mmpo BASYHUN HAYKOBOMY KEpIBHHUKY, KaHAWAATY (Hi3UKO-
MaTeMaTUYHUX Hayk, Cc.H.c. byrato JImutpy OnexcanapoBudy 3a JIOMOMOTY Tij Yac
BUKOHAHHS pOOOTH Ta MOCTIWHY BCEOIUHY MIATPUMKY. BUCIOBIIOIO TaKOX MOJSIKY
akameMmiky HAH VYkpainu, JOKTOpy T€0J0oro-MiHEpaJOTiyHMX HayK, Tpodecopy
[ecTonanoBy BsiuecnaBy MuxaitioBudy, TOKTOPY T€0JIOTO-MiHEPAJOTIYHUX HAyK,
npodecopy Orusauky Mukomi CrenaHoBUYY, JOKTOPY TEOJIOTIYHUX HAyK
CyxopeOpomy Apnosbay OmnekciiioBudy 1 ujieHy-kopecnonaeHty HAH Vkpainu,
noktopy reosoriunux Hayk Ilexynosiit Cremm bopuciBHI 3a KOpUCHI MOpaau Ta
3ayBa)K€HHs. Mo MoJsiKa TaK0K KOJMIIHbOMY 3aBIAYIOUOMY BiJJIIJIOM MOHITOPUHTY
r€0JIOTTYHOT'O CepeIoBUIIIA, KaHJIWJaTy re0JIOr0-MiHEPaIOTTUHUX HayK
Jlxxeno Ceprito IIpokonoBudy, a TakoX KaHAMJATY T'€OJIOTO-MIHEPAJIOTIYHUX HayK,
c.H.c. Ckanbebkomy Onekcanapy CepriiioBudy Ta BCIM CIIBPOOITHUKAM jabopatopii
MOHITOpUHTY Teosoriunoro cepenoBuma II'H HAH Vkpainm 3a moxnuBicTh
BUKOHATH JHMCEPTalliiiHl JOCTIHPKCHHS HAa OCHOBI Ha0OpY MOHITOPHHTOBUX JaHUX,
110 € PE3yJIbTaTOM POOOTH YChOTO KOJIEKTUBY.



OCHOBHUM 3MICT POBOTH

Beryn  mpucBsueHuMii  OOTOBOPEHHIO  aKTyaJIbHOCTI  MPOOJIEMaTHKH,
BU3HAUEHHIO O0’€KTYy, TMpeAMETy, METH Ta 3aBJaHb JAWUCEpTallii, METOIUKU
JOCTIIKEHb, 1X HAYKOBO1 HOBU3HU, TEOPETHUUHOTO 1 MPAKTUYHOTO 3HaUEHHS. Takox y
BCTYTI1 HABOAATKLCS AaH1 PO anmpooarito pooboTH.

Y mepmomy po3gini  «Oriasiy  Cy4acHOro CTaHy JAOCHiIKeHb
BOJIOTONIEPEHECEHHs B IPYHTAX 30HM aepamii i riaporeosoriyHuX MOJIrOHHHUX
pocailkednb B HopHOOWIbCHKIN 30HI BilUysKeHHsD> BUKOHAHO OTJIAJl Cy4acCHOIO
CTaHy BHMBUYCHHS NMUTaHb, IO € MPEAMETOM AMCEPTALINHOI pOOOTU: - METOJUYHOTO
MIXO0y [0 JTOCHIJIKEHHS BOJIOTONEPEHECEHHSI B IPYHTaxX 30HU aepailli Ha OCHOBI
BUKOPUCTAaHHS PIBHSHHA Pluapica; - eKCHEepUMEHTAIIbHUX METOJIB BU3HAUYCHHS
riipodi3MYHUX MapaMeTpiB I'PYHTIB; - METO/AIB OLIHKHU 1HIIBTPALIIHOTO KUBJICHHS
nig3eMHUX BoJA. TakoX OMNMCAHO CyYacHUH CTaH JOCHIIPKEHb 3 MaTeMaTH4YHOI'O
MOJICTIIOBaHHSI BOJIOTONIEPEHECEHHSI B TpyHTax 30HM aepamii. Hamaerbcs ormsin
NOMNEPEIHIX TIAPOT€ONOTIYHUX AOCHIKEHh B YOPHOOMIIBCHKIM 30HI BIIYYKEHHS.
[lepenideni TUTaHHS PO3TISIIAIOTECS Y B3AEMO3B’SI3KY 3 TEMOIO, KOHKPETHUMU
3a/lauaMu 1 [MUISIMU TUCepTaliitHoi podotu. Huxye KOpOTKO Mpe/icTaBieH! OCHOBHI
BHCHOBKH OTJISINTY.

TeopeTtnyHi 3acaau BOJIOTONEPEHECEHHS B 30H1 aeparlii, eKClepuMEeHTalIbH1
METOAM BU3HAYEHHSA TIApO(I3UYHUX MapaMeTpiB IPYHTIB, METOAU OLIHKHU
1HOUIBTPAIIAHOTO JKUBJICHHS TMIJ3€MHHMX BOJI, 1 3aCTOCYBaHHS MaTeMaTHYHOIO
MOJICJTIOBAHHS /10 TMPUKIAJHUX 3aBJaHb T1IPOTEOJIOTTYHUX MOCTIKEHb (TaKux SIK
BOJOOAJIAaHCHI OI[IHKHM, OLIHKHA 3aXHUIIEHOCT] IIA3€MHHUX BOJ, OI[IHKH O€3IMeKu
CXOBHIII PaJIIOAKTUBHUX BIJIXOJIIB, 1 1H.) HAOYJIM 3HAYHOTO PO3BUTKY B 2-U MOJIOBHHI
20-Tro cTopiyys Ta Ha MOYaTKy 21 cTopivus.

Teopis BosoromepeHeceHHs B IpyHTaxX 30HH aepailii po3pobiieHa B poboTax
Bear J., Rubin Y., VanGenuhten T., Simunek J., CutnikoBa A.b, Xepuosa 1.€.,
[zexynoBa M.€., lllectakoBa B.M., [Tamkoscekoro 1.C.

B 1ol e Jac ICHyI0OThb METOAMYHI MPOOJEMHU 13 3aCTOCYBAHHSIM CTaHAAPTHUX
METO/IIB BU3HAYEHHS B Ja0OPATOPHUX YMOBaX TiApOQI3UYHUX MMAPaMETPiB IPYHTIB,
o OOYMOBJEHO iX METOJUYHOIO CKJIAIHICTIO, TPYIOMICTKICTIO, YYTJIUBICTIO
pe3ynbTaTiB A0 MOXIMBUX MOPYUIEHb NPUPOJHOI CTPYKTYpPH TIPYHTIB Ta iH.
BusznaueHHs T11po¢i3MUHUX BIACTUBOCTEH MIIIAHUX IPYHTIB € OCOOIMBO CKIIAIHOIO
METOJMYHOIO TIPOOIEMOI0 BHACHTIIOK PI3KO HENIHIWHOTO Xapakrepy TriapodiznaHux
dbynkuii. Tpaguiiiini MeToM BU3HAYEHHS 1HPUIHTPALIMHOTO KUBJICHHS K TIPABUIIO
€ HEeTPSIMHUMH, 1, BIAMOBIAHO, iX pe3yJdbTaTH 3a3BUYail BUMAraroTh IMiATBEPKEHHS
KUTbKOMA TIEPEXPECHUMHU METOIaMH.

VY 3B'3Ky 3 MOMIUPEHHSM B OCTAaHHI JNECATHPIYYS TEXHIYHMX 3ac00iB, IO
JT03BOJISIIOTH AaBTOMATH3yBaTH MOHITOPUHT TapaMeTpiB 30HU aeparlli (BMICT BOJIOTH,
BCMOKTYIOUMH THCK), aKTyaJlbHUM € po3poOka (ad0 BIOCKOHAJIEHHS) METO/IB
JOCIIIJIKEHb TPOLIECIB  BOJIOTOMEPEHECEHHS, OLIHKK TiApOo(QI3UYHUX MapameTpiB,
KaTIOpOBKM MaTeMaTHYHUX MOJENICH, 110 € OPIEHTOBAaHMMU Ha JETaIbHI HabOpH
JIAHUX CIIOCTEPEKECHb 3a BOJIOTONEPEHECCHHSAM Y 30HI aeparii IN-Situ, oxepikaHi 3a



JIOTIOMOTOI0  CYYaCHHMX  IHCTpyMEHTaJbHMX  3aco0iB. BinmmoBigni  meroau
3aMpOIIOHOBAHI 1 3aCTOCOBYIOThCS B IUCEPTAIiHHIN POOOTI.

INaporeonoriuni pociimxeHHs Teputopli HopHOOUIBCHKOT 30HU BIIUYKEHHS B
nepion micias aBapii Ha YAEC 3paificHIOBaMCS YHCIACHHUMM BITYM3HSHUMU Ta
3aKOpJJOHHUMHU BUYEHHMMH Ta HAYKOBUMH 3aKjaJamMH, MPOBIIHY POJb cepel SKHUX
BiJlirpayu crienianictu [HetutyTy reonoriuanx Hayk HAH Ykpainu.

[igporeosoriyai  AOCHIDKEHHS ~ perioHaJIbHOTO  IUIaHy  JJII  YMOB
[Tpun'stcekoro Ilomiccst MpoBOAMINCS TaKMMHU YKPAaiHCHKUMHU BUYCHHMH, SIK BapaBa
KM., Bosk 1.®., Heroma I''M., bensscekuii I1.0., AnekcieBcokuii B.€.,
baoOinens A.€., lllecronanos B.M. 1 iH.

B nepion micns aBapii Ha YAEC BaxuBUM HaNpsIMKOM pOOIT paioeKoI0riHOT
COpPSAMOBAHOCTI OyNnu JOCHI/KEHHS, TMOB’S3aHI 3 MIrpaii€lo pagioHyKIIAIB B
BOJAOPO3YMHHUX (opMax B IPyHTax 1 MHIA3EMHHX BoJax YOpHOOMIBCHKOI 30HU
BIJIUY>KECHHS y B32€MO3B SI3KY 3 TAPOreoJor T YHUMU YUHHUKAMHU
(BOJIOTOTIEPEHECEHHSIM B TIPYHTax 30HM aeparii 1 JarepaibHO0 (UIBTpAIE Y
BOJOHOCHOMY TOpH30HTI). HalOinbil KOMIUIEKCHI 1 JeTalbHI TiIpOreoJIoriuHi
MOHITOPUHIOBI JociikeHHs: npoBoawiucs B 2000-2012 pp. Ha MiXKHAPOTHOMY
nociignomy nodironi I'H B IITJIPB «Pymuit micy. Ilpu oGmamtyBaHHI MOJITOHY
ITH B U3B 1 npu o6agHaHHI CTaHIi MOHITOPUHTY 30HU aepailii 0yB BUKOPUCTAHUN
JocBi poOiT g kepiBHUITBOM A.b. CutHikoBa Ha gocinigHik ctaHiii «deodanis»
[CutHukoB, 1978, 1986, 2003; Ixeno, 1988].

Y napyromy posauri «JocaigHui moJiroH IHCTUTYTY reoJioOriyHMX Hayk
HAH Yxkpainn B YopHOOWIBCHKIN 30HI BII4Yy:KeHHSl i METOAMKH MOJbOBHMX
JAOCJTiIZKeHb)» HAJIJaHO OMKUC TEXHOTEHHUX Ta NpupoaHux ymoB nosirony II'H HAHY
B U3B, i XxapakrepucTuka BCTaHOBJIEHOIO MOHITOPHUHIOBOTO obOsiagHaHHsA. HaBeneHi
METOJMKH 1 TIpOorpamMu TiAPOTEOJIOTIYHUX CIIOCTepekeHb. Hamana 3aranbHa
XapaKTEPUCTHKA HAOOPY AaHUX, BAKOPUCTAHUX B TUCEPTAIITHUX TOCHIKEHHSIX.

Excniepumenrtansuuii momiron II'H posramoBanuit Ha Biactani 2,5 KM Ha
nipaeHHuit 3axig Bim YAEC, B Mexax «3axiIHOTO» CIIJIy BHUKHUIY PadiOaKTHBHUX
MmatepiaiB, mo chopmyBaBcs BHacmigok aBapii Ha UAEC 26.04.1986 p. (puc. 1).
B Mmexax momirony po3sramoBana TpaHiies 22-T, mo mae goBxuHy 01au3bko 70 M,
mupuHy S5-6M 1 riubuny 2-3M. B Tpanmei 3axopoHeHHI 3a0pyaHEHi
paJioOHYKIIIJaMU MaTepiaiu: IepeBUHA, TPYHT, JIICOBA MiACTHIIKA.

[ITJIPB «Pynuit mic», ne po3mimieno nociigauit nouiron II'H, sBisie coboro
MIPUPOTHO-TEXHOTEHHY €KOCHCTEMY, OCKUIBKH TiIpOTreoJIoTiuHI Ta MirpariifHi yMOBU
IPYHTIB 30HHU aeparlii i TiJporeosIOTiYHOTO CepeAOBHINa CHOPMYBATUCST BHACIIIOK
3HAYHOTO 3a MaciTabaMy TEXHOTCHHOTO BIUIMBY Ha MPUPOIHE CEPEIOBUIIEC ITiJT Yac
nikBifganii HaciakiB aBapii Ha YAEC.

HIibHICTD JTICOBUX HACA/KEHb TYT MOMITHO MEHIIA 3a MPUPOJHY, TPaB’ SHUM
MOKPUB TEX CJIaOKo BHpaxeHWW. bynoBa BepxHBOTO IMIapy T'€OJIOTTYHOTO
cepenoBuIia (TPyHTOBOTO MOKPWBY) HEMPHUPOAHA, YCKIAAHEHA TUIaMH TpaHIICH Ta
«OypTiB», TEXHOTEHHUMH IIapaMH IPYHTY 3 T€TEPOTEHHUMH XapaKTEPUCTHKAMHU.
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Puc.1. Cxema po3ramyBanHs gocaiaHoro nojirony I'H HAH Ykpainu B
Y3B na giisiHIi MOXOBAHHSA PadioaAKTUBHMX BigxoxiB (Tpanmes 22-T).

I'ipporeonoriyni ymoBu IITJIPB «Pynmii mic» MoOXHa oOXapaKTepus3yBaTH
HACTYTHUM 4YHHOM: - 30Ha aepamii ckjiajeHa Jg00pe NPOHUKHUMH €OJIOBUMU
IpiIOHO3EpHUCTUMH TICKaMU (TIEPBUHHI TPYHTH) 1 «TEXHOTCHHHMH BIIKIIAJaMU)»
(rpyHTH, NepeMillieHi IpH Ae3aKTuBallii); - ranouna 10 PIB ckiazae B cepeIHboMy
2,5-3,5 M; - pexxum PIB xapakTepusyeThes J0Ope BUPAKEHUMH CE30HHUMU LIUKJIAMU
migifoMmy i cmanmy (pemecii); - crmocrtepiraeThes xopomuii 3B'130k PIB 3 momoBumu
omagamu. lmocrpatuBHME pexuM PIB  €KCIEPUMEHTANLHOTO IIOMrOHY B
2000-2004 pp. npeacraBiaeHoO HA puc. 2.

[Tomiron II'H B IITJIPB «Pyauit nic» OyB o0OlagHaHUN Cy4acHUMH
aBTOMAaTU30BAHUMH CUCTEMaMU BUMIPIOBaHHS 1 peecTpallii JaHux (puc. 3) Ha OCHOBI
€JICKTPOHHUX JaTYMKIB (4acToTa 3aMipiB BiJ 4 roauH a0 1 go6m).

OCHOBHUMHU NaTYMKAMHM, 110 BHUKOPHUCTOBYBAJIHCS ITiJI Yac CIOCTEPEKEHb 3a
napamerpamu 30HU aepaiiii Oynu: Theta Probe ML2x, mo 3actocoByBajvcs aJis
BUMIpIiB 00’€MHOTO BMICTY BOJIOTH B IPYHTI (MPUHIIMI i1 TIOJISITA€ B BUMIPIOBaHHI
JEJIEKTPUYHOI TOCTIHHOI TpyHTY MeTonoM TDR (time-domain reflectometry anri.,
OyKBaJIbHO: BHUMIPIOBAHHS BIJOMTOrO CHUTHANY)), Y SKHX TOYHICTh BHUMIPIOBaHb
ckmagae ~ 0,01 em¥em® (1%) B miamasoni 0,05-0,6 cm’/em® (5-60%), 3arambHuii
miamaszon 0,0-1,0 CM3/CM3; teHziomeTpu moneni SWT6 s BUMIpIB KamiasspHOTO
(BCMOKTYIOYOT0) TUCKY, 00JIaTHAaHI TBEPJAOTUILHUMH IT'€30€JICKTPUIHUMHU JATIYNKAMU
TUCKY, Y SKUX pEakKilis Ha 3MiHy THUCKY CKJIaJa€ MeHIe | ¢, TOYHICTh BUMIPIOBAHb
CKJIaJIa€ 5 CM BOJHOTO CTOBIMYMKA, poOounii aiama3zoH 0-850 cM BOJHOTO CTOBIYMKA,
tenziomerpu moneni EQ2 (wa ocHoBi gatumkiB ML2X, 3aHypeHuX y MNOpHUCTHIA
KepaMigyHui OJIOK 13 BIJIOMOIO 3aJIE)KHICTIO BMICT BOJIOTH — KalUISPHUM THUCK’), 1110
npaioroTh B aianazoHi 0-10 M BogHOro croBmymka, 3 TouHicTIO £10 cM B jiana3oHi
0-1 M, 1+5% B miamazoni 1-10 m.
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Puc. 3. Cranuist monitopunry 30uu aepauii «lllyp¢», ods1agnana
CYYaCHMMH JATYMKAMHU TAa CHCTEMAMM peecTpamii JaHuX



Ha onmcanomy BuIlle MOJITOHI B paMKax BUKOHAaHHS MI)KHApPOJHUX MPOEKTIB
«Chernobyl Pilot Site Project» 1 «Experimental Platform in Chernobyl»
(ITH - YxpHAICI'P - IRSN, France) npotsirom 2000-2012 pp. cniBpoOitHukamu [I'H
HAH VYkpaiam Oylo HakonmM4Ye€HO YHIKaJIbHUN 3a  JETANbHICTIO  HaOIp
TAPOre0JIONIYHUX JaHUX CIIOCTEPEKEHb 3a TiIpodI3UIHUM PEKHUMOM 30HHU aepallii,
PEXUMOM TIA3eMHHMX BOJI 1 METEOPOJOTIYHUMHU MapameTrpamu. B mucepramiiHux
JOCITIKEHHSX MTpoaHaIi30BaHO HACTYIIHI JlaHi: 1) METeopoJIoTiuHI AaHl, OTpUMaHI 3a
JIOTIOMOTOI0  aBTOMAaTU4HOI MeTeocTaHIii mnpotsrom 2000-2012 pp.; 2) nawi
MOHITOPHHTY 30HH aepailii (00’€eMHa BOJIOTICTh IPYHTIB 30HU aepailii, BCMOKTYIOUUN
TUCK B IPYHTax 30HU aepailii), OTpuMaHi 3a JOIMOMOTOI0 CTaHIIi aBTOMaTH30BaHOTO
monitopurry «Ilypd» mporsrom 2000-2004 pp.; 3) nani xonuBans PIB, orpumani
npotsiroM 2000-2012 pp. 3a 7ONOMOTrOI0 JaT4MKa PiBHS BOAU 3 JJOTEPOM.

Tperiii po3aii1 Ma€ Ha3By «AHAJI3 MPOLECY BOJIOIONEPEHECeHHs 1 OLiHKA
iHQinbTpaniiHOrO KXUBJeHHA IPYHTOBUX BOA Ha ninsHui IITJIPB «Pyauii Jic»
npotsirom 2000-2004 pp. i3 3acTocyBanHsaM riapogizuunoro meroay». B pozaini
BUKJIQJICHO PE3yJIbTaTH aHali3y IMpOLECy BOJOTONEPEHECEHHs, 30KpeMa, BU3HAUEHI
IHTEepBaJIM TJIMOWH 30HM aeparlii, M0 XapaKTepU3yIThCS PI3HO-HAIPABICHUMH 1
OJTHO-HAIIPABJIICHUMU (JIOHU3Y) HaIlpsIMKaMU BOJIOTONIEPEHECEHH. AHali3 BUKOHAHO
Ha OCHOBI HA0Opy MOHITOPMHTOBHX JaHUX, 3i0paHMx IN-SitU 3a JOMOMOrOro
aBTOMAaTU30BaHOI cCTaHIli MoOHITOopuHry 30Hu aepauii «Illlypd» mnpotsirom
2000-2004 pp. (Ha puc. 4 HaBEACHO CXEMy CTaHIIIi 3 MepPEepi3oM IPYHTY, IJIA SKOTO
MPOBOAMBCA aHali3). Takox B po3AUIl MPEICTABICHO PE3YJAbTAaTH KIJTBKICHOT OL[IHKH
peXuUMy 1HQUIBTPAIAHOTO JKUBJIEHHS TPYHTOBOIO BOJOHOCHOTO TOPHU3OHTY
(1HQ1IBTpaLITHOTO TOTOKY a00 HANpaBJIEHOTO JIOHU3Y BOJIOTONEPEHECEHHS) 13
3aCTOCYBaHHAM T1ApO(}I3UYHOTO METOTY .

3a JaHUMHU CIOCTEPEXKEHb IPYHTOBUU MNpoduIb MOXKHA MOJUIMTH IIOJ0
HaIpsSIMKIB BOJIOTOTICPEHECEHHS Ha Bl 30HU. B BepxHIM YacTHWHI PO3pI3y 30HH
aeparii Ha TAMOMHAX M0 1,25 M OPOTATOM POKY Mijl BIUIMBOM METEOPOJIOTIYHHX
YUHHUKIB MOK€ BIIOYBAaTHCSl PI3HO-HAMPABIIEHE BOJOTONEpeHeceHHs (y BOJIOTI
Hepiogy — BHU3, B CyXi mepiogu — Bropy). Intepsan rmmbun Bim 1,25 m mo PIB
XapaKTEepPU3y€eThCs CTIMKUM HaIlpaBI€HUM BHHU3 BOJIOTONEPEHECEHHSIM MPOTATOM
yChOr0 KajieHAapHOTO poky. [Ipo 1e CBITYUTH peKuM TiAPaBIIYHUX HAMOPIB Ha
pisHux TmOuHax mpodurro 30HU aepariii. Haragaemo, 1o rigpaBiaiyauii Hamip Ha
BIJIOBIJIHIA TIMOUWHI (Z) TPYHTOBOTO MPOQUII0 30HM aepalii po3paxoBYeTbCS 3a
B1JIOMOIO (hOPMYJIOIO:

H=z-y 1)
ne H — rigpaBniyHuil Hamip y IpyHTaX 30HM aeparliii, M; Z — aOCOJIOTHa BIJMITKa
BCTAHOBJICHHSI TEH31OMETpa, M; Y — BCMOKTYHOUHMH THUCK 3a TOKa3aHHSIMHU

TEH310MeTpa, M.

lNapodiznunmii MeTo7 OCHOBAaHMK Ha 3acTOCyBaHHI 3akoHy Jlapci s
HEHACHYEHUX YMOB Ha OCHOBI JaHUX BUMIPIOBaHb MapaMeTpiB 30HU aepairii. Meton
30KpeMa po3pobiieHo B podotax [Cutuukos, 1978; Stephens and Knowlton, 1986] (B
iHO3eMHIl siteparypi merox Mae a3y Darcian flux calculations). dns ouinku
1H(TBTPALIIHOTO KUBJICHHS BUKOPUCTOBY€ETHCS HACTYIHA opmyna !
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Puc 4. Cxema cranuii MoHiTopuHry 30um aepauii «Illlypd» 3 HaBeneHum
nepepizoM IpyHTY, AJsl IKOT0 MPOBOAUIHUCS PO3PAXYHKH BOJIOTONEPEHECECHHS .

V(t) = - K(yisr) (Hia(t) — Hi())/AZ; (2)

Je V — MBUAKICTh BoJOronepeHeceHHs (motik Bojoru), m/mooy; K(yiip) —
Koe(illieHT  BOJOTONEpPEHEeCeHHs, M/Ho0y (110  3alieKUTh B  BEJIMYUHU
BCMOKTYIOUOT'O THCKY i+1/2, M); Hi(t)=Z; - W;(t) — rigpaBmiunuii Hamip B TOYII ,,i”°, M;
Vit12=0,5 (Wi+1tyi), me y; () — BCMOKTyrOUMi THCK B ToOuYIl ,,i” (3riHO JaHUX
PEXKUMHUX criocTepexenb); AZi=Zi,1 — Z;, BIICTaHb M)XK TOUKaMH 3aMipy Hamopis, M
(me Zj — abcomroTHa BiIMITKa TOYKH ,,i”°, M). CymapHe 1H}iIbTpaIiiiine >KUBICHHS
OTPUMAHO 1HTETPYBAHHSM MOTOKY 3a TIEBHUU MIEPIOTy Yacy.

BaxnuBuM mapamMeTpoM IS 3aCTOCYBAaHHSI TiIPO(I3MUYHOTO METOAY €
3aJIeKHICTh KoedimienTy BonoronepeHecenHs (K) T1pyHTIB 30HHM aepamii Bij
Kanisipaoro Tucky (). s HOro OIIHKM BHUKOPHUCTAaHO METOJ] «MHTTEBOTO
npodintoBaHHs OajlaHCy BOJOTH» B IpyHTOBOMYy mpodim (instantaneous profile
method). Panirie 1ieit MeTo BUKOPHUCTOBYBABCS B KOHTPOJIbOBAHUX JIAOOPATOPHUX 1
noiapoBUX ekcriepuMeHTax [Watson, 1966]. B Hamomy BuIaaxy BUKOpPHCTaHi JaHi
pexxuMHUX cnoctepeskenb cranuii «Illypd» 3a npeHyBaHHAM IpPyHTOBOTO Mpodisito



IiCJIsl 3HAYHUX 3JIMB B BECHSHUH 1 OCiHHIN nepioau. [Ipu 1ipoMy oriHIOBaBCS po3MiIp
MOTEHIIMHOI eBamoTpaHcHipali, IMo00 YHHMKHYTH IIOXHMOOK BOJHOIO OajaHcy,
OB’ sI3aHUX 13 BTpATaMH BOJIOTH HA BUITAPOBYBAHHS 3 TOBEPXHI IPYHTY.

Po3paxoBaHi  eKCIIEpUMEHTaJIbHI ~ TOYKH JOOpe  OMHUCYHOThcs  IN-Situ
CKCTIOHCHIIIMHOW (YHKIIIOHAIBHOK 3aJICKHICTIO (aHAMTHYHA MOjJeHb [ apaHepa,
puc. 5):

K (y) =3,8 exp(-0,13 y) @)
TYyT KoedilieHT BosioronepeHeceHHss K(\) BUMIPIOETBCS B OJUHUILIX M/A00y, a
KaIiJIIPHAMA TUCK \) — y CM BOJIH. CTOBITUHKA.

I
o

50 60 70 80
0.1000 Puc. 5. ExcnepuMeHTAJIBHI

TOYKHM 1 pe3yJIbTyI0YHil
eKCIIOHeHUIMHUM TPeH/ I
0.0100 R2=0.95 3aJ1€5KHOCTI KOEE(l)iIliCHTa
e BOJIOTOIIEPEHECeHHS Bi/

° e o BCMOKTYI0490T0 THCKY K(V)
MRS, (aHajiTHYHA MOJE/Ib
00010 X Tapauepa) Jjist IPYHTY Ha
rauoduni 1,5 M 300u aepanii

HTJPB «Pyauii Jic».

K, m/poby

L
&

0.0001

v, CM

[lepeBaroro  3ampomoOHOBAHOTO  METOAY €  T€, 10  KOEPIIIEHT
BOJIOTONIEPEHECEHHS! BU3HAYAETHCS B YMOBaX HEMOPYLIEHOTO IPYHTOBOIO NMPOQI0 B
Jlana3oHi 3Ha4€Hb TUCKY BOJIOTH (200 BMICTY BOJIOTH B IPYHTI), 110 € XapaKTEPHUM
JUTSI IPUPOTHOTO PEXKUMY 30HH aepaitii.

Ha ocHOBI HasiBHOTO PO3MOJIITy HAMOpPIB, 3 BUKOPUCTAHHAM 3aJekHOCTI (3)
JUIL  OIIIHKK  Koe(iIlleHTy BoJIOronepeHeceHHs, 3a (opMynor (2) MmIIsIxXom
pO3paxyHKy OyJI0 OTpMMaHO pexXHuM I1H(UIbTpauiiHoro notoky ausa 2001, 2003,
2004 pp. Ha puc. 6 mis npukiiaay IpyuBeIEeHO PEKUM 1HPUIBTPAIIHHOTO MMOTOKY ISt
2004 p.

Pe3ynbraTu cBiguath, 1m0 IHPUIBTPALIHE )KUBJICHHS MTPOTATOM KaJIeHIAPHOTO
POKYy HE € PIBHOMIPHMM Yy 4Yacl, @ 3HAYHOI0 MIpOI0 MPUYPOYEHE A0 OKPEMHX
METEOPOJIOTIYHUX TO/I1i: BECHSIHOTO CHITOTAHEHHSI, BIJIJTUT B XOJIOJHI MEPIOAN POKY,
BEIMKMX 3JMB B TEIUIl Tmepiogn poky. Emi3zoaw, komu g000Ba BeIMYMHA
1H(UIBTPAIIAHOTO KUBJICHHS cTaHOBWIA 1 MM/f100y 1 Bumie (1o 8 MM/mo0y) B cymi
ckianaoTh 30% mepiogy CroCTepeKeHb, 3a 1ei yac chopmyBanocs mpudmusHo 73%
1HOUIBTPAIIHHOTO KUBJICHHS.

Posnozain iHGIBTpaIitHOTro XKUBJICHHS B MEKaX KOHKPETHOTO POKY Ma€ CBOI
0co0mMBOCTI (IUB. pHUC. 6, TaO. 1) 1 HOTO PO3MOALT Mi’K CE30HAMH CYTTEBO 3AJICKHUTH
BiJl METEOPOJIOTIYHUX OCOOIMBOCTEH KOHKPETHOTO POKY.

Busnauene g 2001, 2003 1 2004 pp. piuHe iHQUIbTpaLiiHE >KUBJICHHS
IPYHTOBOTO BOJOHOCHOTO TOPU3OHTY CKJIaJO /i PI3HUX poKiB Biag ~ 240 1o



~ 429 mMm, mo Bignosigae 40-64% ximpkocTi omaniB. CepemHe 3HAYEHHS CKIIAAaec
311 mm (49% pi4HOI KIJIBKOCTI OIA/IiB).
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Puc. 6. PexxuM iHQLIbTPANiiHOIO JKUBJICHHS IPYHTOBHMX BOJ (HA riimouHi 1,5 m)
B 2004 p.
Tabmuus 1.

Ouinku iHQIIBTPALIHOIO KUBJICHHA IPYHTOBHUX BOJ Ha €KCIIEPUMEHTAJIBLHOMY
MOJIITOHI B YOPHOOMJIBCHbKOMY «Pyomy Jiici» 3riiHo rigpoizmaHoro meroay

[ndinpTpartiitne >KUBJICHHS, MM [HdiaBT. Cyma

Pix KHBICHEA, | =

3uma | Becna | Jlito | Ociub Cyma % Big cymu VM ’

OIlaJIiB

2000 | 108 | 131 | 28 | 4 |, e oy | 40 668
2003 24 82 26 107 (226’%1(]). 4% 45 533
2004 115 126 108 80 429 64 675
Cepenne 311 49 625

* - 3HaUEHHS PO3paxoOBaHi Ha OCHOBI JAHUX MOHITOPUHTY MPOIIECY
BOJIOTOIIEPEHECEHHS Y 30H1 aepailii, orpuMaHux Ha craniii « I ypd»

** . eKCTpAINoJIbOBaHi 3HaUYEHH (3a JOIOMOrOK0 aHajizy rigporpady PIB B
CBEp/JIOBMHI) IS IEP10/1iB, KOJIU JaHI MOHITOPUHTY 30HM aepallii OyJiv BTpayeHi.



Y d4erBepromy po3giini  «Meroaumka i pe3yJbTaTH  PO3PAXYHKY
iHQIIbTPANIMHOTO KUBJIEHHSI ITPYHTOBHX BOJI i ONIHKH Koe(iuieHTY BOAOBIiAIaYi
NiIIAHUX IPYHTIB HA OCHOBI aHAJNI3y KOJHMBaHb PiBHS TPYHTOBHUX BOJ IJIfA
IHTJPB “Pyamii aic”» 3anponoHOBaHO BIOCKOHAJGHUM METOJ  OI[IHKH
iH(iAETPaIiiHOrO >KMBIEHHS I'PYHTOBUX BOJ Ha OCHOBI aHaimizy Konusanb PIB, a
TaKOX HaBEJICHO Pe3yJIbTaTH HOro 3aCTOCYBAHHS JJIsl JOCIIKYBAHOTO 00’ €KTY.

VY 3a3HaueHOMYy METOJ1 3aCTOCOBYETHCS BIJIMIHHUN BiJ CTAHJAPTHOIO ITIIX1T
10 excTpanoysii meuakocti penecii PIB npu ananisi rigporpada crnocrepexHoi
CBEP/UIOBUHHU, IO € BaXJIMBUM pPO3PAaXyHKOBUM €TallOM METOJYy OIIHKHU
iH(inbTpaliiHOro XKUBIEHHS HA OCHOBI aHai3y KoauBanb PIB.

OG6roBoproBaHKMi MeTOJ 0a3yeThCs Ha MPUIYIIEHHI, o mmigsumiends PIB
BiOYBa€eThCS BHACHIIOK 1H(UIBTpalii aTMocepHUX OMaaiB 3 TOBEPXHI 3EMIII.
Indinprpamiitne xuBneHHs (W) 3a nepioa vacy At po3paxOBYEThCS 3a 3arajibHOIO
dbopmyioro (puc. 7):
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Puc. 7. 3aranbHa cxema MeToay Puc. 8. Cxema Ta npuk/aja 3acToOCyBaHHA
OUIHKM IH(piabTpaniiHOrO MO (iKOBaAHOT0 MeTOAY AJIsI OAHOIO 3
’KHBJICHHS HA OCHOBI aHAJII3Y nepioais iHQiabTpanii onaxis
KOJIMBAHb PiBHS IPYHTOBHUX B0/l (tpaBenb — aucronax 2003 p.). Ha
[Healy, Cook, 2002]. eKCIepuMeHTAIbLHOMY TOJIIroHi

w=u(Ah+Az)/ At, (4)
ne U — KoedilieHT BojaoBimmayi IpyHTy (Hectaui HacuueHHs); AL = Ah+ Az —
interpaneHunii migiiom PIB 3a mepiog At (M), mpuyomy Ah — pisHMIS Mix
MakCHUMaJIbHUM  3HayeHHsM PIB,  J0CATHYTMM  BHACHiZOK  HAJXOKEHHS
in¢ineTpaniitnoi somoru (touka C rigporpady PIB, puc. 7) i 3nauennsm PIB mo
Hoyarky migBumieHHs (Touka B); Az — pisuuns Mik 3HadenHsm PIB mo mouarky
migsuIeHHs (Touka B) Ta excTpanonbosanuM 3HaueHHsM PIB (touka D), 10 sxoro 6
sausuBes PIB 3a wac At y pasi BimcyrHocTi indinsrpanii. 3nauenns Az (touxa D,



puc. 7) BusHavaeThes rpadivHo HUIAXOM eKcTpamossuii perecii rigporpada PIB.
Jns Toro, mo6 BU3HAYMTH Az, MOTPIOHO TpadiyHO EKCTPAIMOIIOBATH OCTaHHIM
Bizipi3ok rpadiky 3Hmkends PIB, mo nepeaye HaCTYIHOMY IiABUILEHHIO (BiJ TOUKH
A 5o Touku B, Ha puc. 7) [bingeman, 1963; Healy and Cook, 2002].

JlucepranToM OyJI0 BUKOHAHO KOMILUIEKCHUM aHalli3 JaHuX MOHiTopuHry PIB
Ha eKCIEPUMEHTAIBLHOMY MOJITOHI, @ TAKOXK OJIEPKAHUX Y Pe3yJIbTaTi 3aCTOCYBaHHS
riapodizuyHOro METOAy JaHUX Mpo 1HOUIBTpAIIHHUN MOTIK BOJIOTH B 30HI1 aepariii.
Ha puc. 8 npeacraBneHi pe3ynbTaTd MOHITOPUHTOBUX CIIOCTEPEKEHb Ha MOJITOHI 32
nepiog 3 TpasHsa mo juctonaa 2003 p. Bropi 300paxkeHo xomOiHOBaHMIT rpadik
kosmBanb PIB (;iBa Bick opiunat, M BCB) i rpadik iH}iapTpamiiHoro MoToKy B 30Hi
aeparii Ha rnuOuHi 1,5 M (paBa Bich opAMHAT, MM/A00Y). BHU3y momano rpadik
aTMOC(EpHHX OTaIiB.

Ha puc. 8. BugHO, mo 3 TpaBHs 1o juners 2003 p. BigOyBanacs cTiiika perecis

(3umwkenns) PIB (Bimpizok «Touka A — Touka B» rigporpada): kinbkicTs onamis B
neid mepiox Oyna HE3HAYHOIO Ta BHUTpayajgacs Ha  eBaroOTPaHCHIpaIliio;
1H(UIbTpaAIIAHUN TOTIK OyB JAy’e MaJIMM 1 CTAHOBUB JIECSTI YaCTKH MM/J100Y.
Jomi, mo BuUMaJM B CepmHI — BepecHl (IHTEHCHUBHICTh KUIBKOX JIOIIIB ITOHA]
20 MM/1100y), COPUYMHIIIN TEPIIUHN MK 1HGUIBTpAIIHHOTO MOTOKY (10 3 MM/100Y), 1
mwBUAKicTs penecii PIB cyrreBo 3Menmmnacs (Bigpizok «rouka B — Touka C»
rigporpada). Cepisa Benukux nomiiB (monan 50 mm/no0y) Ha moyatky >xoBTHs 2003 p.
BUKJIMKaJIa 1HTEHCHUBHY 1HUIbTpanito (A0 7 mMm/go0y) 1 cyrreBe (10 35 cMm)
spocranns PIB (Bigpisok «rouka C — touka D» rigporpada). OueBuaHo, mo s
KOPEKTHO1 OIIIHKK 1H(QUIBTPALIMHOTO >KUBJICHHS [Ji 1HQUIBTPALIMHOTO €Mi301y,
300pakeHoro Ha puc. 8, excrpanonsuito peuecii PIB ans Busnauenus Az (Gpopmyina
(4)) moTpiOHO BHMKOHYBaTH, BUXOISYM 3i IIBUAKOCTI peuecii PIB Ha Bigpisky
rigporpada «rouka A — touka By». BianosigHa rpadiuna moOymosa Ha rimporpadi
PIB (nmynkTHpHa jdiHis «Touka A — Touka B — rouka E») npezncrasiena na puc. 8.

SIxo BUKOpHUCTATH JJIsi €KCTpamnofsiii rigporpada iHTepBan 6e3mocepeaHbo
nepen migsuiieHHsam PIB (B HammoMy BHIIAIKY II€ Bifpi3ok «rouka B — touka C»), T0
mBHIKICTE penecii PIB Oyue cyTTeBo 3aHmKeHa (MIyHKTUPHA JIiHis «Touka B — Touka
C — Touka F»). BianosiagHo, Oynu 6 3aHM>KEeH1 OLIHKY BeTWYuHU AZ B opmydi (4) 1
pe3yabTyI0oua OIlIHKA 1H(P1IBTPAIIHHOTO KUBJICHHS.

OTxe, BIOCKOHAJICHUI METO/| OLIHKHU 1H(QUIBTPAIIHOTO KUBJICHHS] HA OCHOBI
aHayizy kosuanb PIB monsirae B: 1) BHKOHAHHI CyMiCHOTO aHaJi3y HaHHX PO
rigporpad PIB y crocrepexniii cBepUIOBUHI Ta JaHKUX Ipo armocdepHi omamu; 2)
s owiHku mBHAkocTi penecii PIB mna rpadiunoi excrpamonsnii rizporpada
CTIOCTEPEKHOT CBEPUIOBUHU BUKOPHUCTOBYIOTHCS YaCOBI iIHTEpBAJH, KOJIM TIEBHUH Yac
BIJICYTHI atMocdepHi onaau abo iX KUIbKICTh Ta YacTOTa € HE3HAYHHWMH 1 BoJOra 3
OIaziB MOBHICTIO BUTPAYAEThCS HA €BAOTPAHCHipaliro, He gocsraroun PIB.

3anponoHOBAHO TAKOXK METOJ OLIHKHM Koe(ilieHTa BOAOBiAAaYl (B HAIIOMY
BUMAJIKY PIBHUM KOEQILIEHTy HEcTayl HACMYEHHS — |L) Ha OCHOBI PErpeciiiHoro
BU3HAUCHHS KOE(DIIIEHTIB JIHIAHOI 3aJeXHOCTI MDK BEJIMYMHOK ONAJiB Ta
iHTerpanbHMM (3 ypaxyBaHHAM perecii) migsuinennasM PIB. Jns mpakTu4HOro
3aCTOCYBaHHS METOIy, OKpiM jgaHmx npo Triaporpad PIB y cnocrepexHux



CBEP/IJIOBUHAX, OTPIOHO MaTH BiIOMOCTI MPO BEIUYUHY aTMOC(HEPHUX OMAJIB IS
JOCITIKYBAaHOTO paiioHy (0akaHO 3 1HTEPBAJIOM CIIOCTEPEKEHb HE MEHIe HiXK 1
n00a). OcHOoBHE OallaHCHE PIBHAHHS METOly Ma€ HACTYITHUN BUTJISI!
P=u(Ah+Az)+Tr, (5)

ne P — cyma omaniB, MMm; | — KoediIlieHT BOJAOBiAjAadi; If — eBamoTpaHCHipalis
Bojioru, Mm; Ah — migsumenns PIB, MM; Az - KOpPEKIist Ha PELECiio, MM.

Jlaawii MeTOJl OIIHKK L OyJIO 3aCTOCOBAHO 10 €KCIEPUMEHTAIHHOTO HabOpy
naHux, ofgepkanux Ha noJjiironi B [ITJIPB «Pynuii micy (puc. 9).

120 Puc. 9.
Excnepumenra-
100 - JIbHA 32JICKHICTH
MiK KUIBKICTIO
80 1 omaaiB Ta
§_ 60 - BiAMOBIIHUMHU
o * «iHTErpajJbHUMM»
40 - P 2 (Ah + Az) + 22 M ABHIEHHIMH
20 | ¢ RT=092 PIB (anauis
JaHHUX CIOCTe-
0 ' ' ' pesKeHb HA
0 200 400 600 800 noironi 3a
Ah + Az, MM 2001-2005 pp.).

Oui"eHa BeJMYMHA KoeilieHTa BOAOBIAAAYl JJIsl MIIIAHUX IPYHTIB MOJITOHY
cranoButh W = 0,11+0,01; Tr = 22 mMm. BigxunmeHHs To4ok y OiK Bia JIIHIHHOTO
rpadika MOSICHIOEThCS HacaMIiepesl TUM, IO BEJIMYMHA €BamoTpaHcHipalii s
KOXXHOT'O €Mi30/ly BIAPI3HAETHCA BiJl YCEPEIHEHOr0 3HAUEHHS (22 MM) B 3aJIEKHOCTI
B1Jl KOHKPETHUX METEOPOJIOTTYHUX YMOB.

Bnockonanenuit  mMeTom  OIIHKM  1H(GUIBTPALIMHOTO  JKHUBJICHHS  OyJ0
3aCTOCOBAHO JJIsl aHAJI3Yy JaHUX MOHITOPMHTOBHUX croctepexenb 3a 2000-2012 pp.
Cepennsi BelMUMHA PIYHOTO 1HQIIBTPAIIHHOTO KUBJIEHHS A1 13 pOKIB CTaHOBUTH
295 mm/pik, abo 47% Bim cepeaHboOaraTopiuHoi BeMUYMHU omadiB (631 mm).
Bennuuna piydoro iHGIIBTpAifHOTO >KUBJICHHS 3MiHIOEThCA Bl 210 MM/pik
(2002 p.) mo 439 mm/pik (2012 p.), abo BimmoBimHo Bix 37 a0 62% Bimx piyHOI
KUIBKOCT1 OTaJIiB B 3aJIE’KHOCTI BiJl METEOPOJIOTTUHUX YMOB (Tad:. 2). KopekTHicTh
OTPUMAHUX OLIHOK IMIJTBEPIKYEThCA AOOPOI0 Y3TO/KEHICTIO 3 pe3yJbTaTaMu
3aCTOCYBaHHS Tipodi3znyHOro Meroay (Tadi. 2).

Ha ocHOBI aHami3dy 13 3acTOCyBaHHSIM JIIHIHHOI perpecii Mmo0yaoBaHO
EMIIIPUYHY pErpeciiiHy MoJenb i NPOrHO3y 1HQUIBTPAIIfHOrO KUBJICHHS
rpyHToBUX BoJ (E) B 3a1€XHOCTI Bij piyHOI KUIbKOCTI onaiB (P):

E =0,63*P — 100, mm. (6)

ToOTo iHbITBTpaIiiiHE )KUBJICHHS MOKE OyTH HaOJIMKEHO OI[IHEHE BETUIHHOIO

B 63% Bij piunoi cymu onafaiB Minyc 100 mwm (puc. 10).



Taomurs 2.

Ouinka inginsTpaniiinoro xusiaenns 3a 2000-2012 pp. na noJironi B IITJIPB
«Pynnii jic» B HopHOOMILCHKIH 30HI BIIYyKEeHHS METOI0M AHAJI3Y KOJHUBAHD

PIB 1a NOPIBHAHHSA 3 JAHNUMH TiAPOoPiZHIHOr0 MEeTOAY.

KitbkicTs [ndinprpariitne KUBJICHHS, MM
Pik : [Napodiznannii % BIX Meron ananizy | % Bin
OIlajiB, MM i, g .
METO[ OomnajiB xonuBaub PIB OoIaJB
2000 624 - - 329 53
2001 668 265 40 257 39
2002 470 - - 210 45
2003 533 240 45 242 45
2004 675 429 63 417 62
2005 704 - - 326 46
2006 635 - - 234 37
2007 682 - - 259 38
2008 603 - - 298 49
2009 614 - - 277 45
2010 593 - - 300 51
2011 610 - - 245 40
2012 787 - - 439 56
Cepenne 631 311 49 295 47
Puc. 10.
s 500 Kopeasiuiiina
% 450 1 3AJIeKHICTD
z 4007 (ainiiina perpecis)
8 350 1 MiK piYHOI0 CYyMOIO
3:, 228 aTMoc(epHuX
£ 200 | onajaiB Ta
& 150 - [ w=063"P-100 ] iHglIbTpaniiHuM
2 100 - R=0,51 JKHBJICHHAM HA
§ 50 noJjironi B II'TJIPB
"0 . . . . «Pynmii Jicy,
400 500 600 700 800 900 | QUiHEHHM MeTOIOM
PiyHa cyma onapiB, Mm aHani3y KOJUBaAHL

PIB

3anpornoHoBaHa BJIOCKOHAJIEHA TMpPOIEAypa 3aCTOCYBaHHS METOAY OI[IHKH
iH(QiNbTpaLiiHOrO JKUBIEHHS HA OCHOBI aHajlizy KojuBanb PIB Moxe OyrTH

BUKOpUCTaHAa TIPU BHU3HAYEHHI

IHQUIBTPAIMHOTO JKUBJICHHS B aHAJOTIYHUX

TiIPOTE€OIOTIYHUX 1 KIIMATUYHUX YMOBax. BaxJMBO BIAMITHTH, IIO JOCTOBIPHICTb
pe3yJbTaTiB 3aCTOCYBAaHHS METOAY 3aJCKHUTh Bij JCTaIbHOCTI HAOOpPIB JaHUX, SKI
BUKOPUCTOBYIOThCS I aHami3y. baxkano, mob ayis aHamizy 3aCTOCOBYBAJIHUCS JaHI
CHIOCTEPEKEHb 3a TIAPOTeOJIOTIYHUMH 1 METEOPOJOTIYHUMU MapaMeTpaMu, sIKi
IPOBOAMIIUCH HE PiAlIe HIX pa3 Ha 100y.



Y m’aromy po3aiii auceprauiiiHol podotu «Moge/r0BaHHA NpoLeECiB
BOJIOTONlepeHeceHHsT B TIpyHTax 30HH aepauii IITJIPB “Pyamii  jic”»
MPEACTABICHO MOJIeJh BOJIOTONEPEHECEHHsT B IPYHTax 30HM aepallii MOJIroHY.
Mopgens Oyma po3pobiiecHa 3 METOK  KUIBKICHOTO  OMNHCaHHS  IPOIECy
BOJIOTOIIEPEHECECHHS, 1 30Kpema, JJIsi YTOYHEHHS BIANOBIIHUX TiAPOQI3UNIHUX
mapaMeTpiB IPYHTIB HUIIXOM KaniOpyBaHHs. s po3poOku 1 Bajijaiii Mojeni
BUKOPUCTAHO MAacCHUB JaHUX (PEKHUMHI JaHl MO0 PO3MOJIIy 00'€MHOI BOJOTOCTI,
BCMOKTYIOUOTO  THCKy B  IPyHTOBOMY  Tmpodinmi), 310paHuUX  CTaHIIIEIO
aBTOMATHU30BaHOTO MOHITOpPHHTY 3a 30HOW aepamii «Illypd» mnpotsrom 2000-
2004 pp., a TakoXX JaHI CIIOCTEPEKEHb OJEp’KaHi 13 JOIMOMOTOI aBTOMATH30BAaHOI
METEOCTaHII1.

Monens cTBOpeHa 3a gomomoror komm'troTepHoi mporpamu HYDRUS-1D
[Siminek et al, 2005], ocHoBaHOiI Ha PO3B'A3aHHi PiBHAHHS Piuapjca ays HOPHCTOro
HACHYCHO-HEHACUYEHOTO CEepPEeJOBHUIAa 13 3aCTOCYBAHHS YHUCEIBHOTO METOIY
["anepkina.

MareMatrnyHa MOJI€JTb BIATBOPIOE YAaCTUHY 30HM aepaiiii Outst craniii «Ilypd»
BiJl MOBepxHI a0 mmbunu 1,8 M. PiBeHb TIPyHTOBUX BOJl Ta KamiIspHa KaiMa
MPOTATOM MEPIOAY CIOCTEPEKEHb Oy HIDKYE IHOro Jiana3ony rmOuH. [Ipodinb
CKIagaeThes 3 3-0X okpemux mmapiB. Bepxuiit map (rmubunu 0-0,5 M) — HacunHui
MICOK, SKUM OyJl0 BUKOPUCTAHO JUISl 130JIAM11 3a0pyAHEHOTO paJdlOHYKIIiIaMu
TYMYCOBaHOIO Mapy Ipu cTBopeHHI nmoxoBaHb PAB «Pymuii micy. CepenHiil map
(rmubwam 0,5-0,75 M) — TymMycOBaHWMI MIMIaHUK TPYHT, MO0 JO JE3aKTUBAIIMHUX
pobiT 1987 p. saBmsIB coboro mpumnoBepxHeBuil 1map. Huwkniit map (raubuHu
0,75-1,8 M) — mepBUHHUI €00BUH NpiOHO3epHUCTHIA TicoK. [Ipu moOymoBi Momeni
3aCTOCOBaHa MPOCTOPOBA JUCKPETHU3ALlisl 3 3MIHHUM KPOKOM, 3TyIlIeHa OIS MEX Ta
rpa”uilp mapis (Bix 5 10 1 cM). 3araigbHa KIJIbKICTh BY3J11B UMCEIBHOT JUCKPETH3ALIIT
— 52.

3anexHicTh  00'emMHOT  Bosiorocti (0) BIZ BCMOTYIOUOTO THCKY (V)
anmpoKCHMMOBaHa 3a JonoMoror Moneni BaH ['enyxtena (7) [van Genuchten, 1980],
3aJIeKHICTh Koe(DillieHTa BOJIOTONEPEHECEHHST BI1J] BCMOKTYIOUOTO THCKY — 3a

nomomororo Mojeni Myainema (8) [Mualem, 1976]:
1

il
O=Q+(a-y)")" -(0,-6,)+06, (7)
|
[
K=K,@+[ey]") "x@-[ay]™)". (8)
ne O, — MiHIMaJbHAa BOJIOTICTH TPYHTY, em/em®; O — MakcHMalbHA BOJIOTICT,
cv/em®; Ky — koedimient dinpTparii mpu MOBHOMY HacmdeHHi; o, l/cM;

N; — mapaMeTpu piBHSHB; | — mapaMeTp NoB'sI3aHMIA 3 TEOMETPIEIO TIOPOBOTO MPOCTOPY
(piBHui 0,5 17151 GIIBIIOCTI IPYHTIB).

JI1s HIDKHBOTO 1Iapy MOJENi mapaMmeTpu 3anexknocreit 0(y), K(y) BuzHaueHi
32 JaHUMU PEKUMHHX croctepexeHb ctaiii «lllypd» 13 BUKOpuUCTaHHAM METOLY
«MUTTEBOTO Mpo(duTIOBaHHA OanaHCy Boyiorw». s cepeaHboro (ryMyCOBaHoro)
H1apy IpyHTy 1 JUIsi BEpXHBOTO IApy, psia riapodi3uuHuX mapaMeTpiB MmiaOupanucs
HUIIXOM KaniOpyBaHHSI YMCEIbHOI MOJIeNl (Ha OCHOBI pO3B'A3aHHs 3BOPOTHIX 3aj]1ay).



Mogens kamiOpyBanacsi BIJHOCHO BIIOMOTO PpEXHMY BMICTYy BOJOTH B
MOJIETbOBAHOMY IPYHTOBOMY Tpoduii g riudus 0,25; 0,5; 0,75; 1,25; 1,75 m.

BepxHst TpaHW4yHa yMmMoOBa MOJENi 3aJaHa SK Taka, [0 KOHTPOJIOETHCS
aTMOC(epHIUMH yMOBAaMH: BEJIMUYMHOIO OMNAJiB Ta MOTCHIIIMHUM BUIIAPOBYBAHHSIM.
[ToreHuiliHe BUMApOBYBaHHS pO3PaxOBaHE 3 3acTOCyBaHHAM MeTony Ilenmana-
Momntetina. Cxematuzariis nepeadavana, 1o 30% omaaiB BUTpayajaocs Ha
NEPEeXOIJICHHS! KPOHAMH COCHOBOTO Jicy. HuxHS rpaHnyHa ymoBa oOpaHa sIK
«BUTbHE CTiIKaHHM» (a00 OMMHWYHUY TpamieHT). Taka rpaHMYHA YMOBA € KOPEKTHOIO,
OCKLUJIBKH pyX BOJIOTY Ha rauOuHi 1,8 M MOCTIHO HaMpaBIeHUN TOHU3Y.

Jlnst monmemioBaHHS Oynau oOpaHi TpPH 4YacoOBI I1HTEpBaNIM, M0 BKIIOYATH
JOIIOBUN emi3o 1 HacTynHy iHduIbTparito Bosoru. Ogun iatepsan (08/07/2001-
28/07/2001) OyB BuKOpUCTaHUU s KamiOpyBanHs, naBa iHmi (24/04/2001-
12/05/2001; 08/10/2003-22/10/2003) — nmnst mepeBipku aneKBATHOCTI (Bajimartii)
mozaeni. Ha pwuc. 11 HaBeneHo TpadiKu-TIOPIBHSHHSA BUMIPSHUX  CTaHIEIO
MOHITOPUHTY 3HAa4€Hb BOJIOTOCTI 3 OTPUMAHUMH Ha MOJEIl JUIsl 1HTEpBay
08/07/2001-28/07/2001.
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0,05 J J J 1 J J J 1 1 1 1 1 1 1 1 T T T T
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06'emHa Bonorictb, cm3/cm?

Puc. 11. IlopiBHsIHHSA pe:KUMY NPHUPOIHOI BOJIOTOCTi Ta PO3PaX0OBaHOI B
pe3yabTati MoaeroBaHHs s nepioxy 08/07/2001-28/07/2001. 1 — natypHi aaHi,
rimbuna 0,25 M; 2 — «MoenbHI» AaHi; 3 — HaTypHI JaHi, riuouHa 0,5 M;

4 — «MopenbHI» AaHl; 5 — HATYpHI JaHi, ruouHa 1,25 M; 6 — «MoJIenbHI JaH1

Jlsis BU3HAYEHHsI SIKOCT1 KaJliOpyBaHHS MOJEJNl BUKOPUCTOBYBAJIMCS HACTYIIHI
rapaMeTpu: CEpeIHE KBaJIpaTUYHE BIAXHIICHHS MOJCIBHUX 3HAYCHBH BOJOTOCTI BiJ
BuMipsaux (SSQ), Ta koedimient xopemuii (R®) Mk mumm. o “IOMmOBOTO
emi30/y”’, BUKOPUCTAHOTO I KamiopyBaHHs oxepxkano SSQ=0,05 1 R?=0,96.

Koedimieatn momenpHux rigpodizuuanx ¢yakmin 0(y), K(y) mms pizHux
1iapiB, OTpPUMaHi B pe3yJibTaTi KaniOpyBaHHs, HaBeJIeHI B Ta0. 4.

BigkaniOpoBaHa MoJieib HEMOTaHO BIATBOPIOE PEKUM BOJIOTOCTI JJISI IPYTOro
emisomy Toro x 2001 p. (SSQ=0,12 ta R’=0,9), ame Tpoxu ripure — st 2003 p.
(SSQ=0,29 ta R’=0,74). Lle Moxxe OYyTH MOB'SI3aHO 3 MOCHICHHSIM KOPEHEBOTO
B1100pY COCHaMH Ha MOJIITOHI BHACIAOK iX POCTY.



Tabmurs 4.
KoediuienTu piBHsiHb BaH I'enyxTena Ta MyaJsiema 1Jisl pi3HMX IIAPIB MOJAEJII.

[Tap moneni | O, cm oM’ 0, em /oM’ Ks, cM/100y | a, cM E n I
0-0,5 ™ 0,03 0,31 406 0,04 2,9 0,5
0,5-0,75 m 0,03 0,18 164 0,1 1,4 0,5
0,75-1,8 m 0,03 0,31 350 0,04 2,9 0,5

VYemimHa kaaiOpoBKa 1 Balijiaiisi MaTeMaTHYHOI MOJIEl BOJIOTOIePEHECCHHS
MiATBEP/UKYE  KOPEKTHICTh 1  Y3TOJDKEHICTh  OFCpaHUX 32  JIONIOMOTOIO
CKCIIEPUMEHTAJIbHIUX METOAIB TIAPOPI3UYHUX MapaMeTpiB IPYHTIB TOJITOHY
(3okpema, 3anmexkHocti O(\y), K(y) mis mepBUHHHX e€0JIoBUX ImickiB). HapemeHa
METO/JMKA MOJICTIOBAHHS BOJIOTONEPEHECEHHS MOXK€ OYTH 3acTocOBaHa JUIs
MPOTHO3YBAHHS PEXKUMY I'PYHTIB 30HM aepallii, CKJIaJIeHO1 MIIAaHUMHU BIIKJIalaMH, 1
MIPOTHO3HOI OIIHKKA 1HQUIBTPAIIMHOTO JKUBJICHHS Iia3eMHuUX Boj. OjepikaHi
napamMeTpu BOJIOTOTIEPEHECEHHS MOXYTh OYTH BHUKOPUCTaHI JJIsi PO3PaXYHKY
MIrparii pagloHyKJIiIB B IpyHTax Ha AUISHIN «Pymnoro micy» Ta juisi MaTeMaTUYHOTO
MOJICJIIOBAHHS TiPOrEOJIOTTYHUX TMPOIECIB JJsl IHIIUX pajianiiHO-HeOe3MeyHNX
00’€eKkTiB, po3TamoBanux B U3B.

BUCHOBKHA

B pesynbrari BUKOHAHHS AMCEPTALIMHUX JOCTIIPKEHb OJCPKAHO PsT
TEOPETUYHUX pe3yJibTaTiB. 30KpeMa 3alporOHOBaHO HOBI (200 BIIOCKOHAJIEHO
ICHyIO4Yl)  METOAM  BHU3HAYCHHS  TIAPODI3UYHMX  TapaMmeTpiB  IPYHTIB 1
1H(UIBTPALIHHOTO >KUBJICHHS MiI3€MHUX BOJI, OCHOBAHI Ha aHaNi31 JETaJIbHUX PSAIB
MOHITOPHHTOBUX CIOCTEPEKEHb, OJEp>KaHUX 13 3aCTOCYBAaHHSIM aBTOMATH30BaHHUX
cucTeM 300py 1 peecTparlii JaHUX.

Takoxx oxmepkaHO psl TPAKTUYHUX PE3yNbTAaTiB 3 BUBUEHHS TIPOIECIB
BOJIOTONIEPEHECEHHS 1  OWIHKK  TiApo(i3MYHUX  TapaMeTpiB  IPYHTIB s
JOCITI)KYBaHOT TPUPOJIHO-TEXHOTEHHOI €KOCUCTEeMHU — MYHKTY Jokamizauii PAB
«Pymuii mic» B U3B. Opepkani mapameTpu € BaXKJIMBUMH JJIS OLIHKK O€3MeKu
pamiaiiitHo-HeOe3neunnx 00’ ekTiB B U3B, OCKIIbKHM BOJIOTONIEPEHECEHHS B IPYHTaX
30HU aeparlli € OCHOBHUM YWHHUKOM, IO OOYMOBIIOE MITPAIil0 PaglOHYKIIIIB 13
MPUTIOBEPXHEBUX JKEpeT 3a0pyJHEHHS B MIJ3EMHI 1 TOBEPXHEBI BOJIH.

OcHOBHI pe3yJIbTaTu JUCEPTAIlii mepeiueH] HUKYIE:

1. JlochoipkeHO TIpOIleCH BOJIOTONIEPEHECEHHS B IPYHTOBOMY Mpodiial MUISTHKA
nokamizanii PAB «Pynwmii mic». 30kpemMa BU3HAUEHO IHTEpBANW TJIHOMH 13
pI3HOHANpaBJIEHUM 1  OJHOHANpaBICHUM  (JOHM3Y)  TPOTITOM  POKY
BosioronepeneceHHsM. Tak, 3a nanumu cnocrepexensb B 2000-2004 pp. rpyHTOBUI
npodiib MOXHA MOJUTMTH IO O HAMPSMKIB BOJOTONIEPEHECEHHs Ha JIB1 30HU. B
BEpXHII YaCTUHI pO3pi3y 30HU aepalli Ha TIuouHax a0 1,25 M OpoTAroM poKy il
BIUIMBOM METEOPOJIOTIYHUX UWHHUKIB MOXKE BIJOYBATHCS pI3HO-HAMpPAaBIICHE
BOJIOTOIIEpEHECEeHHS (B BOJIOT1 MEP10 iU — BHU3, B CyXi Iepioau — BBepX). IHTepBai



ruOuH Bix 1,25M 1no PIB xapakTepusyeThcsl CTIMKUM HampabieHHM BHU3
BOJIOTOTIEPEHECEHHSIM MPOTSATOM BChOT'O KAJICHIAPHOTO POKY.

. Ha ocHOBI jaHuMX MOHITOPHMHTY 30HHM aepalii Ta KIIMaTHYHUX IapaMeTpiB 13
3aCTOCYBaHHSAM MOJU(}DIKOBAHOTO METOJy «MUTTEBOTO MpoditroBaHHS OallaHCy
BOJIOTH B IPYHTOBOMY Mpodiii» omiHeHo IN Situ Koe(ilieHT BOJIOrONEePeHECEHHS
NEPBUHHUX €OJIOBUX IIIIAHUX IPYHTIB modirony. OjepkaHa 3aJeKHICTb
JI0O3BOJIMJIa PO3paxyBaTH 13 3aCTOCYBaHHAM TiApo(]i3MUHOrO0 METOAY II0A000BUIA
pexxuM 1HQUIbTpamiiiHoro motoky B 30Hi aepaiii [ITJIPB «Pynuit mic» B 2001,
2003, 2004 pp. [IpoananizoBaHO CE30HHY AWHAMIKY 1HQIIBTPALIHHOTO >KUBICHHS
IPYHTOBHUX BOJ] Ta TOJIOBHI (PAKTOPH, 110 HA HHOTO BIUIMBaIOTh. OI[iHEH] BEIUUYNHU
1HOIBTPALIHHOTO TOTOKY 3MiHIOIOTHCS B Mexkax 0,01-8 mm/no0y. [lokazano, 1o
1H(UTPTpaIliiiHe )KUBJICHHS TPYHTOBHUX BOJ B OCHOBHOMY (DOPMYETHCS 32 PaXyHOK
OKpeMHX 1H(QUIbTpAI[IHHUX TMOAIN (CHITOTAHEHHS, BEJIUKI 3JIMBH), a HE €
PIBHOMIPHO PO3MOJIIJIEHUM BIPOJOBXK poKy. Ha mereoposoriyHi emizonu, KOJIH
n000BUH 1HOUIBTpAIMHUN TOTIK ckiamaB 1 Mm/mo0y 1 Buie (Makc. 8 MM/mo0y)
npunajgae npudbauzHo 30% BiA 3arajabHOro MEPIOAY CHOCTEPEKEHb CTAHIIIEO
«Ulypd», mpuuomy 3a uei yac cdopmyBasiocss npubiauzHo 73% 3araJbHOTO
IHQUIBTPAIIAHOTO  KUBJCHHS  BOJHOCHOTO  TOpPH30HTY. PiuHi  OIliHKH
1H}UIBTpaIiiHOrO XUBJICHHS T1podi3udyHuM MeToioM st [ITJIPB «Pynwmit micy
ckianu B cepenabomy 310 mm/pik (To6T0 49% Bij OMaiB).

. 3aIpONOHOBAHO BJIOCKOHAJEHUH METOJA OLIHKM 1H(QUIBTPALIIHOrO >KUBJICHHS
I'PYHTOBHX BOJl Ha OCHOBI aHaJli3y KOJIMBaHb PIBHS I'PYHTOBHX BOJI 1 aTMOC(EPHHUX
omaiB. Tako) 3alpoONOHOBAHO METOJMKY AJIA OLIHKH Koe]ilieHTa BOAOBIAIaYl
I'PYHTIB Ha OCHOBI aHaJI3y 3 3aCTOCYBaHHSIM JIHINHOI perpecii MiXk BeTUYMHAMHU
OMaJiiB 1 BIAMOBIIHUMH 1HTErpaJIbHUMU (3 YpaxyBaHHSIM peuecii) MmiJBUILEHHIMU
PIB.

. Po3paxoBano iH}inbTpaliiiiHe >KUBIIEHHS IPYHTOBHUX BOJ NUISHKH Jiokaiizailii PAB
«Pynuii mic» 3a mepion 2000-2012 pp. (3 nmepexpecHUM MiATBEPKEHHSIM OI[IHOK
pizauMu Metonamu). [IpoananizoBaHo #oro OaratopiuHy JIWHAMIKy Ta TOJIOBHI
dakTopH, 110 HA HBOTO BIUTMBaIOTh. [100y0BaHO eMmipuyuHy perpeciiiHy Mojeb
JUTSL TIPOTHO3Y 1H(GUIBTPAIIIHHOTO KUBJCHHS B 3aJI€KHOCTI BIJ] PIYHOI KIJIBKOCTI
omajiB. Po3paxoBaHna BenmnynHa PIYHOTO 1HPUIHTPALIMHOTO KUBJICHHS 3MIHIOETHCS
Bix 210 mMm/pik 1o 439 mm/pik, (Bix 37 mo 62% Bix pidHOI KIIBKOCTI OmHaiiB B
3aJIEKHOCTI BiJI METEOPOJIOTTYHUX YMOB KOHKpPETHOTO poky). CepeaHs BelnyuHa
pIYHOrO 1HQIBTPALIIHOTO KUBJICHHS NPOTITOoM 13 pokiB CTaHOBUTH 295 MM/pIK,
a6o 47% Bin cepenHbobaratopiyHoi BenuurHU omnajaiB (630 mMm). 3a 10MOMOroro
perpeciiHoro aHamizy JaHuX 3a 13 poKiB BCTAHOBJIIEHO, IO BEJIMYHUHA
1H(GUIBTPAIIHHOTO KUBJIEHHS CTAaHOBUTH MPUOIMU3HO 63% BiJl KIJIBKOCTI OIAJiB
Mminyc 100 mm.

. OnepkaHO EKCIIEpMMEHTAIbHI OIIIHKKA 3aJIe)KHOCTI 00’€MHOI BOJIOTOCTI BiJ
BCMOKTYIOUOTO THCKY i1 TIpyHTIB 30HM aepauii I[ITJIPB «Pyamii micy.
Koedimieatn moaeni Ban ['enyxTena cknanu: ais rmmbunu 0,75 M —a = 0,142; n =
1,74; niug rmubuan 1,25 m — o = 0,046; n = 2,14; nnsg rimounu 1,75 M — o = 0,097,
n = 1,84. Jlia 3anu1IKOBOI BOJIOTOCTI IPYHTY 1 BOJIOTOCTI MPU MOBHOMY HACHYEHHI



BUKOpHcTaHi  3HaueHHs: O, =0,02 e/, 0,=0,24 cv/er®.  Busnauena
3QJICKHICTh KOE(]IIIEHTY BOJOTOMEPEHECCHHSI IEePBUHHUX €OJIOBUX IIIIAHUX
TPYHTIB BiJI BCMOKTYIOUOTO THCKY OIIMCY€ThCA 3alexHicTIO [apaHepa 3
koedimiearamu K = 3,8 M/mody, a =0,13 em ™, KoedimienT BomOBiAma4i IPyHTIB
30HU aeparlii Ta BOJOHOCHOTO ropu30HTY ckiaB u=0,11.

6. [ToOymoBana,  BimkamiOpoBaHa, 1  BajijoBaHa  MaTeMaTH4YHAa  MOJEIb
BOJIOTOINIEPEHECEHHSI B TIPYHTax 30HU aeparili MpUPOJHO-TEXHOTEHHOI CHCTEMHU
ninsHkA JTokamizamii PAB «Pynwmii micy, 0 T03BOJWIIO MATBEPIUTH 1 YTOUHUTH
BEJIMYMHM T1APO]I3UUHUX TapaMeTpiB I'PYyHTIB. TakuM YMHOM TaKOX CTBOPEHO
THCTPYMEHT MOJICIIOBAHHS 1 MapaMeTPUUHy 0a3y IS T€OMITpalliHuX MPOTHO31B.

CIIUCOK ONNYBJIKOBAHUX MPAILb 3A TEMOIO JTUCEPTALIII
Cmammi 6 Haykosux ¢haxosux 6UOaHHax Ykpainu:
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4. Canpukin B.JO., byraii JI.0., Ckanscekuit O.C., Ky6ko 0.I. Meroauka
pPO3paxyHKy 1H(UIBTPAMINHOTO XUBJIEHHS IPYHTOBHUX BOJI 1 OIIHKH KoedirieHTa
BOJIOBI/IJ1aul MIIIAaHUX TPYHTIB Ha OCHOBI aHaJIi3y KOJWBaHb PIBHS I'PYHTOBUX BOI.
Teonociunui scypuan. 2015. Ne 1 (350). C. 89-98.

5. byrait J1.0., JIxxeno C.II., Ckanscekuit O.C., Kyoko 10.1., Canpukin B.IO.
['inporeonoriyHMii MOHITOPUHT 1 MaTeMaTU4YHE MOJEIIOBAHHS PaIl0aKTUBHOIO
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CIIOCTEPEKEHb 3a PEKUMOM 30HHU aepailii. Mowuimopune 2eono2iuHux npoyecis:
matepianu [X MixnapogHoi HaykoBoi koHpepeniii, 14-17 xostas 2009 p. Kwuis:
KHY im. Tapaca [lleBuenka, 2009. C. 256-257.

/. Canpukin B.FO., byraii /1.0., Cxanscbkuii O.C., [Txeno C.I1., Ban Meep
H., Ky6ko 1O.1., Cimonyuui K. PexxuM 1HGUIBTpAIIfHOTO KUBJICHHS] TPYHTOBUX BOJI
Ha austHIl YopHoOunbebkoro «Pymoro micy». Cyuacui Hanpsamu 2eono2idHux
docniodcenv 8 Yipaini: 30pHUK MaTepialiB MOJIOAIKHOT HayKoBoi KoHpepeHrtii, 9-



10 nuctomaga 2011 p. Kuis, [HcTutyT reonoriuanx mayk HAH VYxkpaian, 2011. C.
54-56.

8. Volodymyr Saprykin. The Regime of an Infiltration Flux in Unsaturated
Zone to Groundwater at Chernobyl “Red Forest” Radioactive Waste Site. 3rd
Students International Geological Conference. Abstracts. April 27-30, 2012. Lviv:
Ivan Franko National University of Lviv, 2012. 34-35 pp.

9. Canpukin B.FO. OgnomipHa mMaTeMaTuyHa MOJEINb BOJIOTONIEPEHECEHHS B
30HI aeparii AUITHKH YO0pHOOMIIbCHKOTO “Pymoro micy”. Mouimopune eeonociunux
npoyecie ma eKono2iuHo20 cmaHy cepedosuwa. wmarepiand X MixHapOIHOT
HaykoBoi kKoH(epenmii, 17-20 xoBtHsa 2012 p. Kuis: KHY im. Tapaca IlleBuenka,
2012. C. 211-213.

10. Canpukin B.1O., byraii J1.0. [TopiBHsIIbHMI aHAJi3 METOIB BUSHAUYCHHS
IHQIIBTPAIHHOTO  KUBJICHHS  MiA3€MHUX  BOJ:  JOCBI  JOCHIIKEHb  Ha
EKCIIEPUMEHTAJILHOMY TOJITOHI B YOPHOOMIBChKOMY «Pynomy mici». I0ei ma nosayii
6 cucmemi Hayk npo 3emnro: Marepianu VIl Beceykpainchbkoi MOIOI1KHOT HAYKOBOT
koH(pepenmii, 10-12 kBitHa 2019 p. KuiB, IHcTuTyT reonoriuanx nHayk HAH
VYkpainun, 2019. C. 92-93.

AHOTALIA

Canpukin B.IO. BoJjoronepeHeceHHsi B TIPYHTaX 30HH aepanii Ta
indginbTpaniiine JKUBJICHHSA IPYHTOBHX BO/J TJISTHKH JOoKaJi3amii
pagioakTuBHuX BiaxoaiB y 30Hi YAEC. — Ha npaBax pykonucy.

Hucepraiist Ha 3100yTTS HAYKOBOI'O CTYINEHs KaHAM1aTa IeoJIOrYHUX HayK 3a
cnemianbHicTiIO 04.00.06 — «rigporeosoris». — IHCTUTYT T€OJOrIYHUX HAyK
HAH VYxkpainu, Kuis, 2019.

B aucepramiiiniii poO0TI mpoaHaii30BaHO MPOIECH BOJIOTONEPEHECEHHS B
IPYHTaxX 30HU aepallii JUISHKHU JoKaji3allii paaioakTuBHUX BiaxoaiB (PAB) «Pyauit
Jic» 'y YopHoOuIbChKiil 30H1 BimuykeHHs (U3B). AkTyanbHICTh TEMU OOyMOBIICHA
THM, IO BOJIOTOTIEPEHECEHHs B IPYHTax 30HU aepallii € TOJOBHUM YHMHHHUKOM, IO
CIIPUYMHSE MITpaIlito pajaioHykiiaiB aBapiinoro Bukugy YAEC B migzemHui Boau. B
JOCIIJIKEHHSAX BUKOPUCTAHO HaOIp EKCIepUMEHTAIbHUX [aHUX, OJIEpKAHUX Ha
nosirodi Iucrutyry reonoriuanx Hayk HAH Vkpainu B U3B B 2000-2012 pp. 13
BUKOPUCTAHHSAM aBTOMATHU30BAHHMX CHCTEM CIIOCTEpEKEHb. B Xxomi aucepramiiHux
JOCITIJIKEHb OyJu po3pobiieHi (a00 BIOCKOHAJIEHI) METOIW OIIHKU TiApOdI3UIHUX
nmapaMeTpiB IPYHTIB 30HM aepailii, a TaKOoXX BJIOCKOHAJICHI METOAU OI[IHKH
1HQUIBTPAIIHHOTO JKMUBJICHHS TIPYHTOBUX BOJI Ha OCHOBI aHali3y JaHHUX
aBTOMATH30BaHOTO MOHITOpUHTY InSitu. Byma pospobnena 1 BajijgoBaHa
KOMIT'FOTEpHAa MO/IEJIh BOJIOTONEPEHECEHHSI B IPYHTAaX 30HU aepallii MOJIroHY.
BukoHaHi noCHiKeHHST JO3BOJIMIM BU3HAYUTH OCOOJMBOCTI BOJIOTONIEPEHECEHHS B
IPYHTax IUISHKH Jokamizanii PAB 1 KUIbKICHO OLIHUTH 1HOUIbTpALIiHE JKUBJICHHS
MEPIIOTro BiJ] MOBEPXHI OE3HAIMIPHOTO BOJOHOCHOTO TOPHU30HTY Yy B3a€EMO3B'S3KY 3
METEOPOJIOTIYHUMH YHHHUKAMH B CE30HHIH 1 OaraTopiuHii JUHAMIIII.

KuarouoBi cJjoBa: BoJjoronepeHeceHHs, 30Ha aeparlli, 1HQUIbTpaIiiine
JKUBJICHHS, JUISTHKA JIOKami3aiii pamloakTUBHUX  BIOXOAiB  «Pymmit  micy,
YopHoOUIBCHKA 30HA BIAUYKCHHS.



AHHOTAIUA

Canppikun B.JO. BuaromepeHoc B rpyHTax 30HBI aj3panvu M
UHPUILTPALMOHHOE TNHTAHME TPYHTOBBIX BOJ Y4YacTKa JOKAJIH3AUMU
PaauOAKTUBHBIX 0TX040B B 30H¢e YADC. — Ha npaBax pykonucu.

JuccepTraiysi Ha COUCKaHUE YYEHOM CTENEHU KaHJuAaTa reoJIOTMYeCKUX HaykK
o cnenuanbHocTd 04.00.06 — «rugporeosiorus». - MHCTUTYT T€OJIOTUUECKUX HAYK
HAH Vxkpaunsi, Kues, 2019.

B nucceprannonHoi paboTe mpoaHaTM3UPOBAHBI MPOIECCH BIAronepeHoca B
TPYHTax 30HBI a’palli YYacTKa JIOKaJIW3alWHd PaJAHOaKTUBHBIX 0TX0A0B (PAO)
«Pookuii nec» B YUepHOObUIbCKOUM 30HE oTuyxaeHHUs (U30). AKTyanbHOCTh TEMBbI
00yCIIOBJIEHAa TE€M, YTO BJIArONEPEHOC B TPYHTAX 30HBI a’palluyl SIBIISETCS TJIABHBIM
(dakTopoM, ONPECNSAIONUM MUTPAlUI0 PAJIUOHYKIUAOB aBapUHHOTO BBIOpOCa
YADC B moasemHble Boabl. B uccienoBaHMsIX — UCHOJB30BaH  Habop
HKCIIEPUMEHTAILHBIX JAHHBIX, TOJYYCHHBIX Ha MOJUTroHe HCTUTYTA re0Iorn4ecKux
Hayk HAH VYkpaunst B UY30 B 2000-2012r1r. ¢  HCHOIB30BAHHEM
aBTOMATU3UPOBAaHHBIX  CHCTEeM HaOmojaeHuil. B Xxome  AuMccepTallMOHHBIX
UCCIeIOBaHUM ObLIM pa3paboTaHbl (MM YCOBEPIICHCTBOBAHBI) METOJIBI OIEHKU
ruApoU3MUECKUX  TMapaMeTpoB  TPYHTOB  30HBI  aj’paluu, a  Takke
YCOBEPILIEHCTBOBAHBI METOJIbI OLEHKH HH(PWIHTPAIUOHHOTO MHUTAHUS TPYHTOBBIX
BOJ HA OCHOBE aHAJIM3a JAHHBIX aBTOMATU3UPOBAHHOTO MOHUTOpHUHTA in situ. beuia
pa3paboTaHa W BaJMAUPOBAHA KOMIBIOTEpHAs MOJEINb BJIAronepeHoca B TIPyHTaxX
30HbI a3palliy TOJUIOHA. BBINONHEHHBIE HCCIENOBAHMS TO3BOJIUIN YCTaHOBUTH
OCOOCHHOCTH BJIaronepeHoca B TpyHTaX ydacTka Jokanmu3auuun PAO wu
KOJIMYECTBEHHO OLIEHUTh WHQUIBTPALMOHHOE MUTAHWE IMEPBOIO OT MOBEPXHOCTH
0€3HAMOPHOI0 BOJIOHOCHOTO TOPH30HTA BO B3aMMOCBSI3M C METEOPOJIOIMYECKUMU
dbakTopamMu B CE30HHOIN ¥ MHOTOJIETHEW JTUHAMUKE.

[lo nmannbpiM pgetambHOro MOHHUTOpWHTa 3a mnepuos 2000-2004 rr. 30HBI
a’pallid  SKCIEPUMEHTAIILHOTO y4YacTKa, MOIIHOCThI0O 2,5-3)5 M  CII0)KCHHOMU
MEJIKO3EpHUCTHIMU TIECKaMH, YCTAHOBJEHO, 4TO TiIyOxke 1,25M W 10 ypOBHA
TPYHTOBBIX BOJ[ BJArornepeHoc B TEYEHUE KaJIGHJApHOrO0 Toja SBIsETCS
olHOHamnpaBieHHbIM (BHM3). Ha rioyOunax menee 1,25 M BiaromepeHoc B TEUCHHUE
rojla MOXET TPOUCXOJIUTh BHHU3 WM BBEPX B 3aBUCUMOCTH OT CE30HHBIX
METeopoioruyeckux ycinoBuid. C HCNONB30BaHUEM TUAPOGUIUYECKOTO METO/AA
YCTaHOBJICHO, YTO WHQUIBTPALMOHHOE MHUTAHHE TPYHTOBBIX BOJ B OCHOBHOM
dbopmupyeTcsi 3a CuUeT OTIEIbHBIX WH(PWIHTPAIIMOHHBIX COOBITUH (CHETOTasHUE,
JMBHU), a HE SBJSETCS PaBHOMEPHO pacHpeiesieHHbIM B TedeHue roga. Tak, Ha
METEOpPOJIOTHYECKUE dIHU30/Ibl, KOTJa CYTOUYHbIH WH(DUIBTPAMOHHBIA TOTOK
cocraBisier Oosiee 1 MM/cyTku (MakcUMalibHO — 8 MM/CYTKH) TPUXOJIUTCA
npubmusutenbHo 30% oT oOmiero mepuoma HAOMIOACHWA, W 3a 9TO BpeMs
chopMUpOBaIOCh MPUOIM3UTENIBHO 73% o00mmero WHGUIBTPAIIMOHHOTO ITUTAHHUS.
Paccuntannoe ¢ mpumeHeHHeM MOIU(DUIIMPOBAHHOTO METOJa aHajau3a KOJIeOaHWH
YPOBHS TPYHTOBBIX BOJ MH(PHIBTPALIMOHHOE MUTAHUE JIJIsl UCCIEYEMOro y4acTKa 3a
nepuoa 2000-2012 rr. coctaBuiio anst paznuuHbix Jet ot 210 mm/ron o 439 mm/ron



(B cpemnem 295 mm/ron, wiu 47% OT CpeIHEMHOTOJIETHEH BEIWYMHBI OCAJIKOB).
[IpuBeneHHbIE B IUCCEPTAIIMOHHON paboTe pe3ynbTaThl MOTYT MCHOJIB30BATHCS JIS
NPOTHO3UPOBAaHMA  MUTPAllMM  PAAMOHYKIMAOB U3  IPHUIIOBEPXHOCTHBIX
pallMOaKTUBHO-3aTrPSI3HEHHBIX TPYHTOB, MYHKTOB 3axopoHeHus PAO wu npyrux
paavanuoHHO-onacHbIX 00bekTOB B U30. [lpennoxkeHHble HOBBIE METOJIbI
OIpeeNieHus] THAPOPUZNIECKUX XapaKTEPUCTUK TPYHTOB M YCOBEPILIEHCTBOBAHHBIE
METOAMKH OLEHKH WHQWIBTPALMOHHOTO MHTAaHUS TPYHTOBBIX BOJ MOTYT OBITh
IPUMEHEHBI K MHUPOKOMY CHEKTPY THAPOTE€OJIOTHUYECKUX M SKOJOTHYECKHX 3a/1ay B
CXO/IHBIX T€OJIOTHYECKHUX U KIMMATUYECKUX YCIOBUSX.

KiroueBble cjI0Ba: BJIAaronepeHoc, 30HA adpaluy, HHQUWIBTPALUOHHOE
NUTaHWE, YYacTOK JIOKaJIM3alMi paAJAHOAKTUBHBIX OTXOAOB «PBDKHIT  1ecy,
YepHOOBUTBCKAS 30HA OTUYKICHHS.
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The thesis considers unsaturated flow processes in soils of vadose zone at “Red
Forest” radioactive waste dump site in the Chernobyl exclusion zone. The subject of
thesis is of particular interest as unsaturated flow is the main factor causing migration
of radionuclides of the Chernobyl accidental release to groundwater. The study uses
an experimental data set obtained in 2000-2012 at the field polygon of the Institute of
Geological Sciences in the Chernobyl exclusion zone using automated monitoring
systems. In the course of research presented in the thesis, methods were developed
(or improved) for estimating of hydrophysical parameters of soils of the vadose zone,
as well as methods for quantification of groundwater recharge, that are based on the
analysis of automated monitoring data collected in situ. A computer model for
unsaturated flow of the soils of vadose zone of the experimental site was developed
and validated. The accomplished studies allowed to determine peculiarities of
unsaturated flow in the soils of the radioactive waste dump site and to quantify
groundwater recharge of the first from the surface unconfined aquifer in inter-relation
with meteorological factors in seasonal and multi-annual dynamics.

Key words: unsaturated flow, vadose zone, groundwater recharge, “Red
Forest” radioactive waste dump site, Chernobyl exclusion zone.



