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BILJIUB HA PE3VJIbTATHU CIIOCTEPEXXEHHS I'PABITAIIMHOTI'O ITOJIA
3MIHH PIBHA I'PYHTOBUX BOJ] TA ATMOC®EPHUX YMOB HA IPUKJIAZL
TEPUTOPII JAITABCBKOI'O ITII/I3BEMHOI'O CXOBHMIIIA T"'A3Y

HaBezeHi pe3ysibraTu aHaizy BIUIMBY Ha BHMIPsIHI 3HaYE€HHs IPaBiTAIlIfHOTO MOJIsi aTMOC(EPHUX YMOB
peecTpaii Ta piBHS IPYHTOBHX BOJ IIPYM BUKOHAHHI IPaBiTalliiHOr0 MOHITOPUHIY 32 CTAHOM Ta EKCILUIyaTallielo
JlamaBcpKOro MiJI3eMHOTO CXOBHINA ra3y. Po3risHyTo Mojens Ta OOYMCICHO BEJIMYMHU BIUTUBY 30BHIIIHIX
YMOB Ha HOBTOPHI TpaBiMETPUYHI BUMIPH B MOPIBHAHHI 31 3MiHAMH, 1110 BiZIOyBalOTHCS B IpaBiTalliiHOMY HOJI B

pe3yabTAaTI IUKIIYHOT pOOOTH Ta30CXOBHIIIA.

KiarouoBi cJjioBa. Tra3oCXOBHIIE,
JlammaBchKe mi3eMHE CXOBUIIE Ta3y.

Bemyn

[Tinzemue 30epiraHHs razy Mae ByKe Maiike CTO-
mitHio icTopiro. Ilimsemui cxosumia razy (IICI) e
HEBIJ’€MHOIO YaCTHHOIO CHCTEMH 'a30II0CTA4YaHHA Ta
razoTpaHcnopTyBaHHs Ykpainu. Ha ganuii yac B Yk-
paini nie 12 TICT,, i3 3aranpHOIO aKTHBHOIO MICTKICTIO
moHanx 32 anz[.M3 ra3y, abo 21,3 % Big 3araisb-
HOEBPOIICHCHKOI aKTHBHOI €MHOCTI. ToMy akTyaib-
HOIO € HEOOXIHICTh OTPHMAHHS JOCTOBIpHOI iHpOP-
Malii 10 A0 TeoJIoro-TeXHOJOTTYHUX 0COOIHMBOCTEH
OyIOBH KOXXHOTO KOHKPETHOI'O I'a30CXOBHINA Ta 3MiH
SKi BiI0OYBAIOTHCS ITiJ] Yac eKCILTyaTallii.

BukoHaHHSA  TpaBITAIlIfHOTO  MOHITOPHHTY €
OJTHUM 13 1HCTPYMEHTIB, SIKMIl MOXeE OXapakTepH-
3yBaTH 3araneHuil craH poootu [ICIT, ockibku 3MiHA
KUTBKOCTI Ta3y y IUIACTOBIM CHCTEMi ra30CXOBHIIA
MPU3BOJUTH 10 3MiHM T'YCTHHH ITOPOAM pe3epByapa, a
13 3MiHOKO OCTaHHBOI IIOB’s13aHa 3MiHa TPaBITALlifHOTO
MOoJIS Ha TIOBEPXHI HaJ razocxoBuiieM. HesBaxkaioun
Ha Te, 110 BKa3aHi 3MiHM € JOCHUTh HE3HAYHHNMHU BOHU
MOXYTb OyTH 3aikcOoBaHI B pe3yJbTaTi MPOBEICHHS
MOBTOPHUX BHCOKOTOYHHMX T'PaBIMETPHUYHHX CIIOCTE-
POKEHHSIMU 13 3ally4eHHSIM Cy4YacHHX LU(PPOBUX
rpasimertpis Scintrex CG-5.

Po3risiHeMo ziesiki monepenHi pe3yJbTaTH MpoBe-
JICHHSI TPaBiTalliiHOrO MOHITOPUHTY 3a CTaHOM Ta
eKCIUTyaTalli€lo MiA3eMHIX CXOBHII ra3y Ha MpHUKIali
Jamascekoro T1CT'.

OCHOBHI TPYAHOILI NPH TPaBITALlIfHOMY MOHITO-
punry 3a Jlamascekum [ICI" noB’si3aHi i3 HE3HAYHOIO
BEJIMUMHOIO TpaBiTaliifHOro egpexTy BiJ mnepiognd-
HOTO 3aKauyBaHHS Ta BUKaYyBaHHS MPHPOIHOIO razy
i3 razocxosuimia, skuii ctaBuTh 0.0028 MI'm i OyB
po3paxoBaHHf HA OCHOBI CTBOPEHOI METPOQi3ZUIHOTO
Ta MPOMUCIOBOI MOJENi HUISXOM PO3B’SI3KY HPAMOi
3a/1a4i TpaBipO3BiIKH JJsi KOXKHOTO 13 €TalliB eKcC-
mryararii [ICT (puc. 1).

Jns oTpuMaHHsS B IOJILOBUX YMOBax IIOJiOHOTO
AHOMAJIBHOTO edeKTy ciiJ mpu o0poOIi MOJILOBUX
IpaBIMETPUYHHX CIIOCTEPE)KEHh MAaKCUMAIBHO Bpaxy-
BaTH BCi (JaKTOPH, SIKI MOXKYTH CTBOPIOBATH 3aBajiv a
TaKoX IPHUBECTH BCIX BUMIpIB 70 CHUIBHHX YMOB
peecTparlii rpaBiMETpUYHNX JAHUX [UIIXOM BBEICHHS
BIJIMOBIAHMX TIOMPABOK y BHMIpsSHE TpaBiTaliifHe
noJe.

[IutaHHAMY BIUIMBY Ha TpaBiTalliifHe TOJE YHH-
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IpaBIMETPUYHHIA MOHITOPHHT;

IOIIpaBKa, IIJJaCTOBAa CHCTEMA,

HHUKIB, SIKI Oe3M0CepeIHbO He MOB’s3aHi 31 3MIHAMH Y
TCOJIOTIYHOMY CEpPEIOBHII, B PI3HUI Yac 3aiiManucs:
Azapo C.C., Ilpummsanko A.l., Bposap B.B., Bu-
xupeB b.B., Isymur I1./1. CepkepoB C.A. Ta iH.

00’°ckm 0ocnidrcennn

Tak, BUXOIYH 13 aHAJi3y BKa3aHUX JOCIIKCHB,
JI0 HaHOUTBI BKJIUBUX 30BHIMIHIX (HE T'€OJOTITHHX )
YMHHMKIB, SIKi BIUIMBAIOTh HA BEIIMYUHY BHUMIpIO-
BAaHOTO TpaBITAL[IfHOrO TOJIS, CJiJ BIIHECTH 3MiHY
PIBHSI IPYHTOBHX BOJI.

Ha tepuropii Jlamascekoro IICT posramioBani
JIBa TIPUIIOBEPXHEBI BOJIOHOCHI TOPH30HTU: HEOTEHO-
BUil 1 YETBEPTUHHUI, 1110 3aiiraoTh Ha ruouHi 0,5-
18 M. Bij moBepxHi penbedy.

B wmexax Jlamascekoro IICTT mocmimpkeHHsS 3a
piBHEM I'PYHTOBHX BOJ| BUKOHYBAJIOCS CIIEIiaicTaMH
TOB-HIIII ,,YkprazreoaBroMaTuka’, MOYMHAIOUH 3
2006 poky i mo TemepimHbOro yacy. Came I maHi
Oynu BUKOpHCTaHI I MOANBIINX PO3PAaXyHKIB Tpa-
BiTalliHOTO e()eKTy, OB’ I3aHHOTO i3 3MiHAMH PIBHS
IPYHTOBHX B HEPIOAM MOHITOPUHIOBUX JOCIIIKEHb
3a rpaBiTAlliHAM TOJIEM.

TI'pasimayinnuit ecpexm 6i0 3minu piens
I[PYHMOBUX 800
BrutiB 3MiHM piBHSA IPYHTOBHX BOJ Ha BEIUYUHY
CHIIM TSDKIHHA MOXXKHA OI[IHUTHU IO BigoMiil (opmyi
MaTepiaJbHOTO TOPU30HTAIBHOTO JAUCKY.

Ag=2nGoh[1-z/(R?*+z2)Y?], 1)
ge h — ToBmMHA AMCKY (BENMYMHA 3MiHH PiBHS
TPYHTOBHX BOJA B MeTpax); Z — TiauHOMHA Horo

3ansaraHHs (TMOWHA 0 TOBEPXHI IPYHTOBUX BOJ y
MeTpax); ¢ — TycTHHA (Pi3HHUIA MiX TYCTHHOIO BOZIO
HAaCHM4YeHOI 1 YMOBHO CyXOi TOpOIM y Tpamax Ha
caHTuMeTp KyOiunmit); R — pazxiyc amcka (BenndmHa
TOPU30HTAIBHOTO MPOCTATAHHS 3a(iKCOBAaHUX 3MiH Y
BEJINYMHI pIiBHSA TPYHTOBHUX BOJ y Merpax), G —
yHiBepcasbHa rpaBitamiiiHa crana - 0.006673.

B skocTi BXimHMX JMaHHUX A1 po3paxyHky (1)
Oy BHKOpHCTaHI pe3yJbTaTH TPhOX CEpi MOHITO-
PHHTOBHX T'paBIMETPUYHHUX JOCIHIJKEHb, SKI BHKO-
HYBINCHh B HEWTpPAJIbHI MEpioay MiX 3aKadyyBaHHAM
Ta BigOopom rasy (tabim. 1).



I'eodizuka

Tabnuys 1
I'paBiMeTpH4Hi MOHITOPHHIOBI NOCTIAKEHHA HA
Jamascbkomy IICI
Howmep Heplog BHKOHAHHA CraH m1acToBoi
cepii TPaBIMCTPHHHOL cuctemu IICT'
3HOMKH

1 UYepsens 2012 p. Bucnaxenns

2 JKosrens 2012 p. 3anoBHEHHs

3 Tpasens 2013 p. BucHaxeHHs

BukopucroByroun ¢opmyny 1 Bci rpaBiMeTpHyHI
BUMIipH OyJNM TpHBEIEHI /0 YMOB pIiBHS IPYHTOBOI
BOJIM HA MOMEHT NpOBe/ieHHs | cepii rpaBiMETpUYHUX
CIIOCTEPEKEHb.

4000 w

Puc. 1. I'pasitaniitnuii egexrt Big MUKIIYHOTO
3aKayyBaHHS Ta BUKaYyBaHHS MPUPOIHOTO Ta3y
13 Jlammascekoro IICIT

Ha puc. 2 npeacrasneHi KapTu 3MiHH BUMIPSTHOTO
rpasitamiifHoro moxst B peayknii Byre Bim cepii mo
cepii (BepxHiI YacTMHAa pHCYyHKa — Toie 0e3 Bpaxy-
BaHHS TTOTIPABKU 33 3MiHY IPYHTOBUX BOJI; HIDKHS — 3
BpaxyBaHHAM Iii€i monpaskn). Kaptu nmoOGynoBani 3a
JIAHUMH TPaBIMETPUYHHMX BUMIpIB, SKi NPOBOIMIUCH
Ha JKOPCTKO 3aKpilUIeHUX OETOHHUMH TyMOaMu TO4-
Kax KapKacHOI Mepexi. MeTo 1 iHTepImoIAIil - KPIriHT,
KPOK peryJsipHoi citku 50 M.

SIk BUIHO 3 pHC. 2 BBEIEHHS IIONPABKU 3a 3MiHY
PIBHSI IPYHTOBHX BOJ 3MIHIO€ XapakTep TpaBiTalliii-
HOTO TMOJIsA, OCOOJIMBO JUISt KapTH BIIXWIEHHS MiX
JPYrol0 Ta TIEpLIOI0 CepisiMM TpaBiTAIifHOIO MOHI-
TOPHHTY.

I'pasimauyinnuii ecpexm 6i0 3minu memnepamypu,
mucKy ma 601020cmi nogimpsa

3a maHUMH  JOCHIDKEHb 0araThOX  aBTOPIB
[Cepkepos, 2006] 3mina Macu MOBITps, COPUYHUHEHA
3MiHAMH  TEMIIEpaTypd, THCKYy Ta  BOJIOTOCTi
3YMOBITIOE Bapiallil 3HaueHb rpaBiTaIliitHOTO MO, AKi
TOB’s3aHI i3 3MIHOIO MacH TOBITPS HaX IYHKTOM
criocrepexxeHHs. [yl BHKIIIOUEHHS LMX Bapiauii

HEOOXIJJHO MPHUBOJMUTH BCI CIIOCTEPEKCHHS 110 HOP-
MaJIbHUX YMOB IUISXOM BBEIEHHS BIINOBIIHHX II0-
IPaBOK.

ITompaBka 3a 3MiHYy aTMOC(EepHHX yMOB — IIe
PO3paxyHOK HAIUTHIIKOBOTO TpaBiTalliiiHoro edekty
IO CTBOPIOETHCS IIOCKONApaIeIbHIM IIapOM aTMO-
cepHrXx Mac TOBmKHO h M 3 arMocdepHUMH
XapaKTepUCTUKAMH, BiIMIHHIMH BiJl HOpPMAJIbHUX.

2-1 cepia

.

3-2 cepin

2-1 cepi 3 BPAaXyBaHHAM NONPaBky 3a
3MIHY PIBHA FPYHTOBUX BOA

YMOBHI No3HaYEeHHs:
Sy | 30mouan sigwunensan snouans Byre S| - KouTyp Binawie wonTopmnrosor
I wix cepann rpniTatzinor uesiTopwy RocnRenR
S| - Kowmyp rasosocnocti no N M-8
Sl 30 parman aTNCY POROBLL YRDIIM

A |- Tounn kapracwoi mepeni

Puc. 2. Kaptu 3MiHM BUMIpSHOTO
rpaBiTauiiHoOro noys B peaykuii byre ta Bryms
Ha pe3yJbTaTH CIIOCTEPEIKEHb MONPABKHU 3a
3MiHY PiBHSI I'PYHTOBHX BOJ

mifan |

— )
a 1000 2000 3000 4000w
YMOBHI NO3HAUSHHA:

o | - Torinn apkacol wepei

Puc. 3. Po3paxoBaHi momnpaBku 3a 3MiHY
aTMOC(epHUX YMOB

= |- Toum pagosn rpasimerpirol somem
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Bennunna rpasiTauniiiHoro edexTty Big atMmo-
cepHUX Mac po3paxoByBalach IO Bigomiil dopmyri
JUTSL IUIOCKONIAPAJIENIBHOTO Iapy

Aggem = 004197257

1000 , (2
Je Agam - BeIMYUHA rpaBitaniiinoro edexry (MI'an);
Catm — pO3paxoBaHa TyCTUHa aTMOC(EpHOI MacH

(xr/m%); h — ToBIMHA cTOBNA aTMOC(hepHOT MacH (M).

3 MeTol BpaxyBaHHS Bapialii 3a 3MiHYy aTmo-
cepHUX YMOB IpPH BUKOHaHHI MOHITOPHHIOBUX
rpaBIMETPUYHUX JOCTikeHb Ha JJamaBcekomy IICT
JOJATKOBO 1O TpaBiTallifHUX CIIOCTEPEkKEHb IIPO-
BOJWINACH BHMIPH aTMOC(EpHOrO THCKY, TeMIIe-
paTypu Ta BOJIOTOCTI TTOBITPSI.

Ha puc. 3 HaBemeHa KapTa HONPaBOK I TOYOK
TUTOIIMHHOT Ta MPOQLIEHOI TpaBIMETPUIHUX 3HOMOK
Uit 3 cepil TpaBIMETPUYHMX CIIOCTEpEKeHb. Sk
BUJIHO, BEIMYMHU DPO3PAaXOBAaHHX IIONPABOK 3MiHIO-
erbes Big 2 nmo 5 mklanm, mo € coiBpo3MipHUM i3
BEJIMUMHAMH TpaBiTAIifHOTO e(eKTy BiJ 3MiHH Tyc-
THHH Ta30HACHYCHOI TOPOHM 1 X Tpeba BpaxoByBaTH
NpU NEpBUHHIA 00pOOLI BHCOKOTOYHHUX TI'paBIMETp-
PHYHHX CIIOCTEPEKEHb.

Bucnoeku
HaBenmenuit B crarti aHami3 0COONMBOCTEN TeEX-
HOJIOTiI TpaBiTalifHOTO MOHITOPHHTY 3a CTaHOM Ta

eKCIUTyaTalliiio MiJI3eMHUX CXOBHII ra3y Ta BUKOHaHi
po3paxysku ans ymoB Jlamascekoro IICIT mpone-
MOHCTPYBAJI IO TP MPOBEIECHHI MOHITOPHHTY He-
00XiTHO BpaxOBYBAaTH BIUIMB Ha TpaBiTallilfHE TaKMX
(hakTOpiB 5K piBEHb TPYHTOBUX BOJ Ta aTMOC(EPHUX
YMOB, SKi BKJIIOYAIOTh TEMIEpaTypy, BOJIOTICTH i
THCK, SIKI Oe3mocepeHb0 He TOB’s3aHi i3 3MiHaMHU y
IUTACTOBIH CHCTEMi Ta30CXOBHINA ajieé CTBOPIOIOTH
rpaBiTaliifHi eeKTH CHiB pO3MipHi i3 edeKTaMu Bix
3aKauyBaHHs | BUKAYyBaHHS rasy.
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BJUSHUE HA TPABUTALIMOHHOE ITOJIE U3BMEHEHU YPOBHSI TPYHTOBBIX BO/I,
U ATMOC®EPHBIX YCJIOBUI HA IPUMEPE TEPPUTOPUM
JAITABCKOI'O TIOA3EMHOI'O 'A3OXPAHUJINIIA

A.1O. Tpauyk, A.IL. IlerpoBckuii

IIpuBeneHsl pe3ynbTaThl aHaANW3a BIMSHWA HAa H3MEPEHHBIE 3HAYCHHMS TIPABUTAI[MOHHOTO IMOJISA
aTMOC()EpHBIX YCIIOBHH pErucCTpallid W YPOBHS TPYHTOBBIX BOJ| TPH BHINOJHEHHHM TI'PAaBUTAIIOHHOTO
MOHHTOPHHIA 32 COCTOSIHUEM M 3KcIuTyaranueil [lamaBckoro MmoJg3eMHOrO XpaHWIWIna rasa. PaccMorpeHa
MOJIETIb ¥ PACCUMTAHbI BEJTMIMHBI BIMSHHUS BHEITHUX YCIOBUH Ha MIOBTOPHbIE I'PaBUMETPHUYECKHAE U3MEPEHHS 10
CPaBHEHHUIO C M3MEHEHHSMH, MPOUCXOSIIMMH B I'PaBUTAIIMOHHOM II0JI€ B pe3yibTaTe HUKINYEeCKOH paboThI
ra30XpaHmINIIA.

Karouesble cjioBa: ra3oxpaHuinuie, FpaBI/IMCTpI/I‘IeCKI/Iﬁ MOHUTOPUHT, IOIpaBKa, IJIacToBass CUCTEMA,
I[amchxoe MOA3CEMHOC XpaHUJIUIIIC I'a3a.

SENSITIVITY OF GRAVITY DATA TO LEVEL OF GROUND WATERS AND ATMOSPHERIC
CONDITIONS: CASE STUDY FOR THE DASHAVA GAS STORAGE

A.Y. Trachuk, O.P.Petrovskyy

Results of computing of correction for change of atmospheric conditions and changes on ground water
level to gravitational field are presented due to providing of gravitational monitoring of condition and
exploitation of Dashavian UGS. Magnitude of influence of external conditions to time-lapse gravimetric
observations are evaluated compared to changes which are occurred in gravitational field as a result of cyclic
operation of gas storage.

Key words: gas storage, gravitational monitoring, correction, reservoir system, Dashava UGS.
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