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THE ANALYSIS NATURAL AND NATURAL,TECHNOCtrNIC HAZARDS ON THE
TERRITORY OF LVIV'S

p. Votoshin
The article was dedicated to analysis of nature and natrrenechnogeric hazards witch was

determined of development of cont€mpomry morphodlammic processes. Also was elucidating
peculiarity ofeach process. Carry out the qualitative analysis ofhazrrds and regionalizing the territory
ofL viv b) rhem lalues.

AHAJIIiS IIPIPOAHBIX X IPUPOAHO -TEXHOIEHHITIX PUCftOB HA TEPPI'|TOPI4Ii
JIbBOBA

11. BonorrfiH
Crarbr nocBrureHa aHanx3y rrp{poArLrx E npnpoalro-rexHoreHHbrx prcltoB, o6ycnoBteHHblx

pa3BuTxeM cospeMeHH,,lx MopiboMnaMu'recfix fipoueccoB. Ocr]€qeHbr oco6euHocrl flporBneHnt
orAeiLBHx npoqeccoB, npoBeaeHa ka'{ecrBessar oqeHm puct(oB ft paiioE po}aHxe r€pBropxH r.

"rlEBoBa ro ero Benn I'rHe.
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AOC jITA)KEHHT BrInOCHltX 3nmH rrO,IO)KtrHIlfl yKPAIHCBKI4X
II EPMAH EHTHI,{X CPS-CTAHUIi1 I q ACOM

C.I. CaBqyx, H.P. PeByUBKa
Ea4iota46n i ]Hfuepcumem'Jlhsischka hotimexAika"

I

fur KDxHoI craHuil: qacoBi sMiHlt
(oop,Cxnar t(oi Aocni4xylorb, Bnny,ralorh
ulorxxHeBi) oryHvaHi KooprrharH (X. Y. Z)
BjA roM6iHoBaHrx po3B'mdr EPN. Ili
xoopar.rHaru craHuifi nepsrBoprororL ao
roloqeHTpfiHoi rop[3orira,']!Hoi clrcTeMu

(dz.dl.dz) sir.Aocfro cepeaHix xoopl}lHar

uux craHqiii B cncreMi IIRS qfi ETRS
(racoBnn prr ITRS. \acoBtil pq! ETRS.
flah-laprHHfi "acosxtt pq0) a6o LLor,rxHeBr
pors'',rh EPN 06i rHlao.b B 6araropi.rHi
po3Blmxn, Blr(opuc,oByFqt nporpaMy
ADDNEQ rporpaMHoro 3a6e3neqeHH,

Bemese 4.2, a pbstrui (oopluxar Mix
Ko,nH[!r LUorxxHeB v po]B'rrKoM IPN i
oaepxadh{, 6araropivnrur po3Bir3(aM,l

BiAo6paxalorb E .vcreui (dx,dydz), npu

uboMy uBr. lhocri pj\iB KoxHoi cmFUii
nopiBurororbcn 3 nporHo3oBaHr.{Mx

rxBranoclrMu r€oobuvnoi Moaeni pyxy
NNR-NUVELIA (noryaueHan qacoBnii

p'a) [4].
Meron mt(oi cx€Mn e:

. BxrBneHHr anr r@xnoi cT asuii nenpaBin6Hrx
rHa,reHh il {oopaupar i hoopnHHalhu\ cKa'rrrB
B 06.nHaHoM) po,BmHy EPN. noB r3aHrr ii
raviHoo o6na,[HaIr$ fap ia\aa.ra i anrer a6o

. reoKiHevarF[a iHrepnperaric py\'B xo)rHoi
craRuii.

nocmavuka 3a6latutt
Pe3yn6raraM! aocniaxei$'racoBoro xoay

flonox€HH! craHqiit e ph],.-vui dx,dy,dz

IlocmsEuxa npoone u
OCHoBHlfMU 3aBAaHJuMr BcraHoBneHHt

Mepexi nepMaseHrHxx GPS craHrifi €:
o ninrprMKa MixnaporHoi (ITRS),

eBponencb(oi (ETRS) ra HauiosanrHrx
cficreM aianixy;

o3a6e3neqeHHr Bxco{orotrHr.rMt laH Mu
r€oarxaMi'rHUx crrocrepexeHb,

tr MoHiroprrHr piBHr MopiB,
o M€reoponoriqHi .uocriAxeHHt B arMo-

cOepi,
o xoHTpo$ HaBiralifirroro nonr.
BaxnuBnM quHHt(oM npt irboMy e

aocrilxeHrrr cra6inbHocri npocropoBoro
norroxeHHr nepMaHer Hrx craHliii [2].

nia repMiHoM "cm6inbHicrr opocropoBom
noroxesHr" Mr.r po3yMieMo BiaHocHi .racosi

3Miru€HHr MicuenonoxeHHr craHqii niA
BurrsoM pi3HoMan;rHirx np,lqnH: crifiIocri
ObnqHo.o qeHlpy, Becra6i,'rlHocri oa3oBoro
ueHTpy aHTeHu Tolrlo.

Memoiu sus"e Et3 it! fionoxlceE$t
nlqkhtie 3 aaco tn mepu,tupii €oponu
3rvriHr,r koop!fiHar rryHxris eBponeficbKoi

Mepoxi n€pMasesrHrrx GPs-craHtr'n (EPN) 3
qacoM oaepxyroTb, Bxlropucros,'Ioqu qoTxpu

pbHi niaxoar [5,6,7]:
L qacoBnlt ptA ITRS;
2. .racoBrrfi pra ETRS89;
3. CTAH,4APTHUI'I.raooBHtP'a;
4. nO}{PAll]EHHil qacolrn pra,

rKi 6a3yorLcr Ha HacrynHifi FararLHeHifi
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ropiBrtrolo,r; 3 xoopAnraraMn qiei x cfaEr{ii
orprrMaxr{Mr 3 6e3rrocspearrix rnMiproBaE m
o6po6xn. To6To orprrMyeMo xx,aari Blmre
pi3al{'!i dX dY dT, .

OrprMani pi3rsqi dx dYdz

Ae dx,dy,dz ' e Britclre rrLVIl 3MifiaMlr Koopamrar, flii i € Meror Aafioro aocni,Exel{{r, a B,l,
re,ole3[rnri xoopAxfiaTn craH{ii, oTlnfaHi trInfioM craslAfyrHoro neperBopexH 1 X,Y,Z -:, B,L.

Mix RoopAuHar-a.i{n, 
'ri o6vecneHi Ha

norolrnt{x MoM€Fr qacy t i ftoopar|IiaraM4
llAoMr.rMff B .cerKr.{ii oixcoBaHrfr
(rcqaarcfld) MoMer qacy f = to [1]

Iqo6 3nf,rlr reBHi cxcreMarnqni llmrBr,
rlo!''3al{i 3 MeroarrRoro o6po6x.n, HaMn 6yno
Dlrxopr{cT:urc rpooopoBe rreperBopeErt
xoopanrar lorMepra [31.

IaJi, 3 BpalryrarrnrM orpuManux
rrapaMsrpis neperropersr, BI{}IIar{arorE
RoopaftHar[ aocriltcyBafioi crarqii i

fdrl f-sin acos / sinltt
| /y - | sin Bsin 1 cosZtll
Ldrl I cos8 0

nprMoRyTE&x npocropoBnx (oopanrftr
neperroplolor! B pi3nrflIi roroqellrpr|lfim
.opBo Ta$lflD( nprMoxyTE[x xoqpanmT
dxdy-dz m gopnryrcw:

3 tgrx *oM6iHoBafirr( po3s'r3xiB 6yno
Bu6pano Roopgmrarx i oqiHeri r€rB.nfifi &rt
Il'rflr €Bpofieicrftxx nepMarrernltr{x GpS-
craHllifit BOGO (BopoBa lyp4 norlual
GRAZ (fpan, Alcrpir). PENC Glexc,ymplll'aa), ZECK (3erexq)3}xa, poci{),
MOPI (Moxpi nioo{, CroBa.r.lr{H4), a raf,orN(

A,a{ AocniAx.}TaEnx crarfirifi - SULP, POLV,
UZllL, GLSV 3 Msmro nepeBiprr xauoi
Mem.@Rl{ IOCniJDrierc Biatroc{oro Micr{€-
po3Taurymr rr yQai1lclx{x repl4rl(€irrrmx
CPS crarfidi 6yro s3rc 3a 6a3osi i iyrsi
eBpoleiicLd cra{!di, tqo po3Tarsora{i
naxr@ro rep,r-ropii yKpai'f]r''- a cayle IOZE
o{o3eoocraB. noftur"r.,. ANKR (Afllapa,
TWe.HUHa). BUCU (E]xap€cr, pvMrKi{t.
ZWEN (3BeHxropoA, Pocir), WROC
(BpoqnaB, nonbqa) (AnB. pnc.l).

cosBcoszl-'ldxl
cosBsinZ I ldI /

",s I I azl
(l)

Bumaa oc,tosHozo a]flepiaq' booiAx,re'u.r
3 o6?pfrrrflyaa Htx ompa.na tnayr.osux.

p$ynbmomia
n,,lt Aocti,ar{eHfir 3Mifi 3 qacoM noroxelnUt

yE ailrcL(llx lepMaHeHrrflD( GPs-crafiqiiii
l) GLSV (KxiB-fonocieBo, fono3lla

o6ccpBaropi{
HaaiorarlHoi Ana.qeMii lfuyK yreailnr);

2) UZHL (Y)ffopo,q, lla6oparopit
RocMi.rxxx .{ocritDrcrs y,riropoAcLnoro

AepxaBHoro ]'riiBepcrrsry);
3) POLV (flo,rra3a, norraBcLra

rpaBrMsryIr!|Ha o6cepBampit
llaqioHarFnoi A&,qeMii llay( yryaiim);

4) SULP (nEBiB, HaqioEa$Hrxi yFiBepcrrsr
"JlEBiaclr.a rcnir€)a{i(a"), 6y.,ro Bim
qorrDrareBi KoM6iEoBani po3B'Brur EPN 3
1140 (11-17 rrcroraAa 2001p.) no 1207
(6-12 GirH' 2003p.) cPs-rxx$i.

Pucyaor l. Cxeua poeramyaaa*u nepuanexrur-rx GPs-craxqifi
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Aa,ri, 3$aHo 3 M€roAu(o|o Aocri.qne)rnt
qacoBo,-o xory nojroxeHHr BKa3aHffx cmH[iti,
zuzuawt ucn znawuaz dxdy,dz .

AocnilxeAHr 3MiH 3 qacoM roroxeAllt
y$aiHcLxl{x qepMaHeHrHrx cPs-craH4iil
linHocHo n'rTr €rponeicLKts craHqiff
rDoBoArrocr a ceperorlrui EXCEL 3a
po3po6ne8olo HaMn nporpaMolo. KpiM qroro,
HaMr afiarorigFrM 'rxnoM ouiHoBanncr i
rviqa noxdox AocniDryBatsrx cmHuii. 3a
pe3ynhraraMu lrlrx aocri.qxeHb 6yn}l
no6yAoBaHi rpaoil(l.r suiu dx,fu,dz ut
KoxHoi craHrrii (rr{8. pxc. 2, 3, 4, 5).

IlpoBeleqi rccniAxesHr ooKar:urx aocsr6
sl,col(y cTa6iI]D icr! Biar{ocHoro floroxeHHt
yrpaihcE('d. nepMaHeHrHr4x GPS'craEUifi. B
c€peAsloMy 3MjH! nonoxeHHr craHrii4 lle
nepe!fiuryrorb 2 MM 3a 6inb Hix pi'rHui
.epior .Iary. Hail6i,lEui 3Mis' xapaKrepHi

Ans cMaAoBoi dz - Ao l8 MM. Tax.
HanPI{Kraa, Iltt cTaHuii UZHL rporrroM
1169 i 1113 GPS rrxH, i3 3arurarroBaHBx
ceMa ao6oBrx cnocT€pexell 6yjro npoBeneHo
BCbOTO,UFO .UO6O3i cnocrepexexHJi.
AHanori,{Ha t(aprxHa cno€-repiraerhcr i ,la
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Ta6,rI'Irr I
Xaparropxcraru 3MiHr sia{ocHoro fiorox€HHr y[paiHcLK{x n€pMaHsRTHtrt OPS crauqii

Craxniq 3MiHx iricq€nonor$Hnq, MM

SULP
3,1 -0.8 1.2

2,6 -0.9 0,8
4.4 -2.6 0_9

POLV
3.6 -0.9 1.4
43 2-6 0.9
90 -7.6 o,'l

I]7.H1.
3.7 -0.5 1.6

dy 2,3 1.',| 0 3.

5.6 -3.1 t.3

GLSV
5-3 -3,',7 0.8

1.8 -3.t 0.8

15.',7 0,9

BrctloBI(II

npoBeaeHi ,qocniax€HE 3acBi[snt i AocrrrE
Bncory cra6inbHicrb BiaHocHoro nonoxesnt
y(paiHcbxrix nepMafieHTHrfi GPs-craHqiii. B
ceperH6ovy ,viHx nonoxeHHr cmrruiit He

nepeBquyrcTE 2 Mr\4 3a 6irbrIl Hix piqHld
nepioa .racy. Hafi6inhllli rviHx xapaxrepHi

flr, ch raroBoi d: - ao 18 vv &rr cmHuii
GLSV. qucnoBi xaparrepucfl.{nx 3Min4
Micuenotoxefl Hr HaBeaeHi y ra6nriqi.

Pbni crpt,6(Ir Ha rpaoiMx, oco6nrtBo

Anr 3MiH noxx6o( fioop,ldxar, norcHrororbct
HetrocTaTHboro noDHoToro
cnocrepexeHb nporrroM Tr]xHr, peynbrarr{
rnr4x BnxopnctoByBan( A.)], flpoBeaefixt
KoM6iHoBaHxx po3B'r3KiE EPN,
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THE RESEARCH OF RELATIVE CHANGES OF'POSITION UKRAINIAN PERMANf,NT
CPS _ STATIONS WITHTIME

S. Savchuk, N. Revutska
The results ofthe research ofrelative cbaDges ofposition oftbe Ukminian permanent GPS-stations

in tim€ are considered in tbis article. Quantitative characteristics ofrelaiive changes ofposidon of the

stations arc represent€d on the graphs.

t1
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r4ccjrEAoBAHr4E OTHOCUTET.IbHbIX r,I3MOHf,HI,Ii IIOroxEHu.g
NEPMAHEHTHbTX GPS-CTAHUI-ii' CO BPEMEHEM

C. CrBqyK, H, peByurar
B cra,be npeaclaBneHH p€3yrLrard uccneaoBaqufi orHocrrerr,DHx rBMeHeHrritr nonoxeqx,ykpa Hcr(rx nepMaHeHrHbrx cPs-c.raH!!fi co BpeMeHeM. l(onrqecrBeHH6re xaoa(reDrcrxkx

'3MeHeiDn 
noroxeHUe c raH uur qerfl-aBreHH Ha rpdoy(ar.

vAK 528.22

AOCJIIA)I(f,HII' BEPTIIITAJIbHID( PYXIB 3EMHOI IIOBEPXHI
IIEHTPAJIbHOi €BPOIII4 3A PE3Y,'IbTATAMII CPS-CTOCTEPEXEHb

TIEPMAIIEHTHI{X CTAHI]Ifr
O. CMipHoBa, X. Tpere(, T. -gxooqyrc

Hlqiofitut,Hui Jtnisepcumem ,, Jlbsiscb<a nonb@.HiKa ',

IlocmahMka poanenta.

Aociri4xenHrM npocropos x Aeoop-
Mauiltr 3€MHoi nolepxHi B,t{e noHaA cropiqqt
3anMarorb€r rpoBiAHi Bqeri EayK npo 3eMnro.
Oc(iibKn {i a€SopMaqii € rpoBicHnKaM,r
3eMnerpyciB, ceicMivHoi He6e3nelru ra ixul,lx
kaTaqpo{bi'rHrx rexHoresHrx rBnn! 10
BuBqeHHr Ae4opMarriiHrix xapar(reprcTlrr(
floBepx i €Bporuj Ma€ BargMe 3raqeHHr tr.rt
nocnjaxeHHr Ta nponHdyBansr q racHrjx
TeftmHiqurx npoueciB.

A atb ocrfiaxLix doc,llluceab i n!6nlka4ll.

lllnpoxoro po3Burxy npo6neMa
BnBqesHr cyqacnux Beprnr{ar6Hlrx pyxiB i
reQopMa[ii 3eMHoi floBepxHi Ha6yna y 70-x
poxax r\tltlrynoro cTopiqqr, xorn 6ynx
cTBoperi (oMnnexcHi HayroBi nporpaMx
BrBrreHHr reolrHaMixa eEpoflr{, y pe3yn6TaTi
npoBeaelrHr rtrrx aocriAxeHE 6yrfi
po3po6neHi r€prlr BeprnKaJr6nnx pyxi3 Ha
repuropii €BponHll-l 51.

BrllropucmHHr pe3yJl[TariB Bxcor(o-
TOqHOTO HisenroBaHqt
BepTi{kanbHi pyxu 3 locmTHboro rtrgnicTro r{a
roxarrbHru repxTopirx, Ilpn onpar4onanxi
rno6anEHxx Mepex nosropsoro HiBenoBarrHt
TOTIBjCTb BI,{3HAIJEHS' BCPT'ITAJILH'IX PYXiB
cyrreBo 3MeHuyBaiacr. Kpii{ qroro, npn
onparloBaHHr pi3Hr{x Mepex Blr3fia'ieBi
BeprrrxanbHi pyx, 6ynn BiaseceHi ro pi3Hr.rx
norepxoH6 BiAflocHocri m enox F;BerroBai{Hr.
nepepaxyHoK (iHueBUx pey*rariB Ao
cninrHnx crcr€M rioopAt fiar i eflox
HrBeJrroBaHHr fleMfiHyqe npnBoM! ao
3Men eHHr lx -ro.urocri .ra AocroBip8ocri. y
pByn6rari KoMnnercHoro onpauoBasHt

3 norBoto CPs-rexHonoriil noqaBcr HoBrrt
eran y BfiBqetsHr rpocl.opoBxx AeoopMaqin
3eMfloi noDepxHi. rKrii 3Ha'tHorc Miporo 6yB
rio36aBrenHii ulc( qeAoniniB. y 1989p.
po3noqaro no6yaoBy Mepexi nepMaHeH,rHUx
GPS-cmHIrifi EUREF, rKi ao 1997 poKy
po3no3cloll,rHcb MaiD(e Ha 3clo eBporry,
oiTiM AnSaHii, Eiropycit, BocHij, CeD6ii.
Morr4auiiT aPocri []-351.

Y piBynbra.ri onpaqoBairHr AaHox
nep]raqerHnx CPS -cmHrit 3'rBrnacb
MoxruBicr6 BfiBqarx xoporxongpioar4qrty
npocTopoBy xoMnoHerrTy 3MiHr.j nojoxeHHt
nyHl."riB Mepexi, qo niAHocrrrh Ha rdcHo
HoBr{ piBeHB 3r$HHr npo cyvacri
npocropoB i aeOopMarrii Ha repnropii eBpon r.

nocnfi oa4a3aela\Ht.

OcHoBHnM 3aBraHrrM po6om € po3po6Ka
xapr uBlrAKocrefi (UaP3nrra ryaricxris
urBnrxocrer Bcpruxarl6H'rx plxiB 3eMHoi
noBepxHi (fltlBP3n) 3a p*ynhmraM, CpS-
cnocTepexgH6 m ix isTepnpfiaqir.

MeroilfiKa o6'rncneHE lllBP3[ i
f[lBP3II 3afiponoHosaHa [12]. npu
BcTaHoBrefiHt cucreMr xoopAxHar ITRF-
2000, 3a pe3ynhmraMk onpaqroBaHHr GpS-
cnocrepexiFb nepMaHeHrHrx craruifi [37_401
6ynx o6qrcneHi UlBp3n i f[Brun, ra
cKjlarreHr Kalrocj{eMlr ti pornoainy Ha
rep ropib €BponH (puc. 1.2).

Aiana3oH 3HaleHb []BP3n crrae sia
-6 MM/pirr ao +21 MM/pir. 3 aHa,ri3y
nooyAoBaHnx KaprocxeM BnlHo, IlIo 6in6[ra
'racrr.rfia Qegoc(aHAii Ma€ cxun6Hicrr, ro
IIiAHrrrt b MaKcuMarB8ttMrj 3Haqe,{HtMU
IIIBP3II Ha niBHoqi BorHiqHoi 3aro$ ra Ha
repuropii tUBeUji. KoHryp! njrHrrrt
(ouqeHTpoBaHHo-flrraBHo o6iilManrE (eHrpa-
tbHy o6rracT6, Ae utBrqldcTh nillHrTrt
Ma(cnM&nBHa 812 MM/ piK. CxiAfia i 3axirHa
qacrrrHa OeHocI(a AiI Mae AorarHi rpaAieHrx

po3po6mnxcb r{ap, r.{ Bepurxaauax pyxie, mi
BiAo6pa)(air ii 3ara,rbHfii Bi{oBui rpeH.q.

traHsx Bficot{oTorrfirx
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