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TaKIM o6pi!3or{, B pe3ynLTare alrro.ilHeHue exeaoairbrx rroBTopHLrx GPS-rBMepe}rL,i r,r

Hl.rBcjrrpoaaHrrr B Ba'TuficKo-JlaaoxcxoNr peruoHe HaIcxHo onpeaeneH6l cKopocTu r op!3oHTa,rLHLrx

AsHxeHHii BocbMH nyHXToR, fopD3oHT?ur6H6re riepeMeuleHfir co cpeAHeii cxopocrrlo nyHxifor]: rra

6epery cDrfcttoro 3Nt \ra - 22.3 MM/rcA no HanpaBneHuro 57' CB, a Kape,rur - 24.8 MMhoA no

HanpaBneHnro 71" CB, Ilp o6qci TeuAeHurjll ncpeNrelleHur rryHKToB Ha ceBepo soclok 3aoukcr,rposaHo
ysetuqelr e BocTo,{r{oii KoNrxoHerjrbr r, )cxopeHllc ABrxe,lhfi I]llxfoB, pacnr\nr)xelrHLtx B KapeJrHri.

HecMorpr Ha ro, qio rj3MepeHxro Bcprrrr{turbHoi cocras,jtrrourcfi AB rncnr,ri ;lerrrrroc; oco6oe BuHMaHr,rct

HenL3r yIBepN_Aar, o iraaexHocTr,r cc orpe]lcr'rcHrig,
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C. Bcp6${r,t(Bii, lt, llpo}ru nx, A. C-[actoR, IO. Bep6nubxr.rii
lHcrxiy'r i qooi3xKn HAH yxpixl|H, M. JIbBiB

cEi{cMrrrHrcrb rA cERcMrqHHti MoHrropl4Hr pAiloHv
AHTCTPOBCbKOi r-EC-l

O Brta;u4brun ( ., lbot ttuult P., ('mectot( 4., Bep6uubKlti lO., 2005

onleie,Ntanrct \e,Tecoo'Po|uocrnh t!ria. tt. r ttz ttttcc\U2.r ,rI ot I utttol u z J\tiot& /lltrccmPo4cloi
f3C-L O|uch taerrct aatnputlecx(a ucotpe ernt(t ceiovlttltocrtb ltca'ne0)te-rto2o lt tiotttt

u npute?anulutc nteppxfiopuit. Ilpeicmac.trcltur Kalrbr gnu4cImPoc 3elttenPtrceuuii,
Oiouros|Baet rct trcobxo0u,noc,tt' cBia ut (ucntc.n ccitclttoltozuqecKoro inottunroputtzo

dr@ u3JtqeHut nokaaxbuoi ceic aqnocmu u roKutbttl'tx ,rrcxtnotta\ecKbt ciau?ot c mot* ipeqtat
tqtozHo3uposa ua so3ruKdoae ut otlocubtx cunt)lutlui u shntottrctaun. ep npeiocfnopoJt(tlocrtrll

floxttuna cmp1,xm5'pa cucme u .uo untolruqzo s laiolrc fec.

Brought oal expedie c! seisnic to 
'nonitoring 

inlo dispo"'irion region Dhistet GES-|,
Described historic d d co temporar! seismicit| of iivestigated regiott dnd c o tiguous tcfiitories,

ReFrcse tcda edrthquakes epicent|es hap. Grou ded a creation necessitt oJ seismological
monitofing slstem for studt of locd seismicitJ 4nd possibla shifts oh lacdL tectonic |iolatiorrt,

with view $'arning of emergenc| situations a d taki g of protectiw anangements. Shown stracture
tnonitoring of sjstent in CES rcgion,

Paiofl llr ricl poBc LKoro riaPoeHeproKu^'rr.leKc) PurTi lroka,ttlii 
'r 

\re)Ka\ ccicMiqHo axruRllo.o
C€p€!3eMHonropcr,Koro norcy a!LniiicLr.oi chrir,,Lqarocri ii cencrriqrra rrede3rexa Br3Ira'racrLca

vicrreRxMa 3eMirerpycaMn, uo Bir6yBatorbct Ha rcpuropii qcp iBelrbKoi o6xacri iBc)Nrixrr \ paiiofla\,
a rafiox {e\4 reip}(avl,l ceicrtloaKfHnlloi {ori,, Rpa}l'ld
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Po6ora luicrpoacrxoro dapoeHeproxoMn,leKcy Morna nplrBecr! ro nepepouo4iny Hanpyxeuo
no TeKroHi'rHfix nopyueHrirx 6"ruxH6oi Ao fEC-1 3oHrr i noc,TyxrjTt cnycr(oBfiM Mexarn3MoM roKtur6Hr,tx
3eMneTpyciB, {Ki i BiA,ryBa,.rlrcr rk Ha npoMMainaH.JRky, TaK i B cenuui. tK Bfirl,,r|Ba€ 3 po3noBiAefi
o,reg AIIig, crpyuiysarasr Moxra oUiharu rK 3-4-6anbHi 3a [Kiuloro MSK-64, I ocKirLKrr nou]ToBxx
Bl4.ryBaiacr Ha HeBenfikii TepHTopii, 3e[rnErpycl voxna r,raclrpir.JBaru ,K KopoBi, 3 eHeprefliqHuM
MacoM K 6nr36Ko 6,

B[xolrqr 3 KaprH e[iqeHTpiB ixaranoris 3eMncrpyciB (Karanor .._, 1958-1975; HoBbrfi
Karatror'..., 1977; CeicMonorfiqecxufi 6o:r:rerenr..., 1980-1992 v 1994-2005\, BrAHo, uro 3 1984 [o
2000 porr B paioEi AHic$oBc6Koi fEC-l B paAiyci 6n!3bKo 25 KM 3apeecrpoBa o Bcboro 12
3eMnerpycrB 3 eHeprerfiqHrNr KrracoM K = 8.5-10.5 a6o MarfiiryAoro M = 2.0_3,5 (prc. l). BiAcy.ruicrb
3cMJrerpyciB nuxqrjx Ktracis 3 K = 5 8 MoxHa norcHarlt HeMoxnlBicrro peecrpauili i\ Mepexelo
BlA4aaemlx ceiicMiur.rx cranuifi .

P1|c. l. Kapnaeni4eHmpis 3aunenpyci6 pianotlf nHicnpot3cbkol rEC-l 3a 17A0-2003 pp.

3 aHanby noBroproBaEocri 3eMnEq,yciB raBKono HoBoArricrpoBcbKa 3a [epioA 1984-2000 pp. A,,r,
ntouli -2000 xlt2 lnnaueae, uo 3eMneTpycu eHepreT'.rqnoro ftnacy 3 K = 6 uoxyr.s tr{aaxarr.r ryr
npu6tmEo l0 pa3iB Ha pil(. npupoAHo, rqo qi po3pa\yHKu e npd6nH3HHMrj qepe Ayn(€ MrL,ry K'rrbKlcr6
3eMrrerpyciB, Dlo BiA6yrlrtcr B {ifi 3ofii. PaioH Asicrposc6koi fEC-1 Ba kapri Cp-78 eiAHocfirrcn Ao
[.r€crrr6,rrr,Hoi sonx (pxc. 2) (CeicMtiqecKoe pafioHr.rpoBaH{e ..., 1980), a snrutB AerKrx Dlh6oKo-
tfoxycrrrx seulerpycir 3oHr.r Bpauqa rl,,r Brpaxaeftor e ceut6a.:rlronay erperri,

y 3B'r3Ky 3 ur.rM BuH nae Heo6xil8icrL cfBopeHn{ ceficMonori'{fioi MoHiToprH[oBoI cxcreMtr gat
BtiBqeHHr MicqeBol, vollouBot BfiKJtrKaHoi ceiicvi,rHocri i Mox,1ltBr.tx nepeMiureHb no roKaJrLHnx
TeKroHiqAr.tx lopyneqHrx, 3 Meroro fionepe,qxeHHr aBapiiHrix curyaqiii i npoBeAeHHg 3axncHlu 3axoAiB_
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Ptc.2. Kapna ceic. iaHoro poroHvana, yxpat4u CP-78 kaxidgi o6racni)

Anr BrrB,{eHHr ceficMiqnoro pexxMy i avgsreubq :axoxouipaocrei B 3Miuax reoabi3rr'{Hux noniB

lpoBoA Tr pexrMHi cnocrepexesHr nportfoM Tpt4BaJloro qacy (He MeHue 3-5 poKiB)

H.B. H np., l98l). IIpoBeIeBst ceficMonoriqritx aootri.lxeHb nepea6avae po3B'8aHHt

NI,ITAHh:

peecrpaqir MorsrrrBnx cI'rDHnx MicaeBux i BiAAaneHux 3eMjterpyclB;

BnBqeqtls Mic[eBoi oeicMiqHocri B paaiyci ao 80 xM b 3BepHeHHtM oco6rxsoi ysar! Ha

xsqeHuq ceficntiqHocri B 6ntxlrifi 3oEi fEC-l;
BrBqeHHr MrKpo3eMjrErpycrB , x,qfiIJaMrxH B nPocTopl r qacr;

BnrBJleHHr MO)KnUBHX XpinOBtX npOqeCiB.

- cnocrepexeHHr i Br.rB.reHxt ceficMi'tHsx cBltul, cyn)fiHix Moxrssl,|M aBapitM

CucreMa ceicMiqHlt( cnocrep€fl(eHD BKr0otae B c€5e 6eenepeprno OyuKlriotIilo.Iy Mepexy nyHKalB

oe.ficMiqHro( cnoqepexel$ i [emp 36opy iHdopMaqii. IHoopMarrit llpo 3elt,nrerpyc peecrpyer6cc uuopoBtMl'l

ceficMiqHuMs smrqrcMu i nepeaae$ct B qerrp 36opy Art o6Po6xu i 36epiraHHt iHoopMaqii

Cuoro,qxi :acrocotyrofl,cr ABa cnoco6t p€esrpaqii ceficMiqHoi iHoopMalrii:

a) 6$nepepBsnfi 3a[uc (onliBar]E 3eMHoi lroBepxHi s roqqi peecrpa{ii;

6) pe€c rpauit B o,{iKyBafloMy pexxMi.

B o.rixynaxovy pexrvi peecrpyora anapar5pa sKroqaefl'cr rinrxri nicnt Oikcauii nepeBHueHHt

neBnoro 3araAoro piBxt y cniBBiAEouJeHHi "Crtlan-nepeIrxoaa".

.!,,'rr npoBeAeHHe cetrcMonorivrrx aocliaxeru i Bl.tKoHatdt nocraBneHrx 3aBAaHB opraHi3oByar6c,

Mepexa ceficMi.rHrrx cnocrepexeHb, Cyrr opraxirauii Mepexi nontm€ B roMy, uro6 3 MiHiMa,'tt,Horo

rinr,t<icrro ceicuiqaux crarqifi 3a6BneqttrK:

- HaAifiEy peecrpauio ceicMiqfikx noaifi MiHiMa,lbHo i{oxjruBoi erepril Ha MaKcuMarbHo

Morc'ruBux BiacraHtx, 3a l,atoBx MoxnrBocri o6po6Ktr cefrcMo3anscyi

- 3a p?rxyHoK reoMcrptqEoi KoHoirypaqii Mepexi tKHafiTo'IHiure Bt3HaqexHt ceicMororiqHnx

naparucrpis: xoopluxar noaii: tnt6ttHlr BuHtlKHeHHt; eHeprerlrgHoi xapaKr€pl'tcrtlKfi no!ii.

"in\..3:Li) J:,7=**
PvMvHrr !25 0 5 56 75 KM



128 feodsir, Kapmoepa$iq i aepobomo3HiMaHHs. Bun.66. 20Os

Kijlrricrr crarqifi Arrr BneBHeHoi
qoTrpr,ox. 36inLueHHr kinbKocTi cTar[ii
Koop/lrrHaT eniqeHTpiB 3eMnetpyciB - q i
(l(nacy I( a6o MarrriryAx M).

KouSirypartia po:l'auryBaHHr craHrtit Br,€Haqaerbcr:

- TeKToHi,rHoro 6yloBoro reprropii. uto AocriAxycrbcr;
- rrpocropoBr.lM po3TauryBaHHrM po3prjBHux rropyulel6 nroAo ocHoBHr.u cnopy4 i6yliaors ri4po-

eHepfokoMrureKcy;

- HarRHtcl|o BHxo!) KopiHHl]x nopir Ha noBepxHrol
HarBHicrjo niA'i3AHux l]lnrxiB;

- Mo)KrHBicrrc Bxr(oHaHHr 6yriB€Jr6Hr.tx po6iT;
- aalanicrro :a'rxy, eaerrpoeneprii i oxoponr.r npunirqexl cehcMocran(ifi.
Po:s'n:xov laaa.ri onr.ur,risaqii vepeNi ceicnro'ofi.rHtx cnocrepexeH' e Blr6ip KoH*perHux Mtcrl'

po3TauyBaHHr nyHKliB CefiCMi'tHLIX CnOCTepexeHL. nyHKTX CefiCMi'{HUX CnOCTep€XeHb opraHboB}rmh_
ct no6nrcy rilpoeHeproKoMnneKcy inaai4aururca fEC-l 3 ypaxysaHHrM Toro, lIIo6 piBetil, TexHiqHlrx
neperuKoll He BnnuBaB l{a pe€crparirc ceiicMiqrD.rx nolii.

Br.rxoqlvr s aaaai:y reororo-rcorfi:n.rnoi, re(ror{iqHoi, ceicMonod.i'oi irroopMauii i pe3}nbrariB
peftorHocrlfipoBKr'r' 3anpofloqoBano raky nonopeaHlo cxeny pcrarxyBaHHr ceicMocraHqifi B KirbKocr-i
,1-x oAxrruq6 (puc. 3):

1. nyHKT celcMiqHrjx ctlocTepexeHb "Ha/.uHic,rpsrrc6Ke,',
2. flyH$ceficMiqHHx cnocrepexeHb "Xos6kiBqi".
3. IIynmceicvivnaxcnocrepexcHh "BacuniBKa',,
4. l lytrr(T ceiicMiqHrx cnocrepexerrr "JloMavnxqi,'.

peecrpaqii i o6po6xu lra.repiaair, noBnHHa 6yrH He Mer{ue
rro-rinruyc ro,uicrt ar3xa,teHHr ceficMonoriqHlx naoaverois:
),: r,116rrrr - h: eHeprerx,{Hoi xa pa t( neprcrH rd.{ aa"r"tpy"y

Puc.3. Cx6ta pa3uit4e4 t nyrxmiq cnochepafeqb i?pa1 4b o6tacmei peecnpa\ii 3e renrycis3K,6:
I -zpaHu4i odnacmi peecnpa4it. 3ejrnenpyciq 3 K^6 drt kolc|oi 3 4-x ceic^toc a qii;
2 - Mic4q pu^aiupqHr ceicNocnaH4ii: 3 - o6:tdonb peccmpaltji 3dnenpycis 3 R e6
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V uerlrpi r6opy npoBolrirhcr KoMnreKcta o6po6m rrocrynaro'roi il+opirauii. y Mipy HaKo-

nrrerrrrr irrrfopvarrii npo reMnerp)!u j rB.rq.rbcq vorJixBicJr. BHBqcHpq |erioHarbHxr raronovipnoc-
rei, u.lo aarorr, 3Mory ToqHiue oqiurorarr.r napauerpr1 ceiicMi,{Hnx noaifi (uicqcai ro;orpa$z ceiicui'r-
Hr.rx xBnr6, eHepreruqHr- 3anexHicr:b roljro). Ha ocxoui :i6panoi i o6po6reHoi irroopMauii nposo.qlrrbct
aHa-,j]crii!Nri,rHl-'icH )auiis!ocni,lx)narrorr) paironi

L Kamatoz Kupnamcoxut setuenpycie. - R.: Ha!i<. d!i$a, 1958 1975. - Nc l-15(4-IB) za 1955

)969 pp. 2. Koxlopcxaa H.8., Apaitosu\ 3.m., CoitoqL,eca O.H., Ille6aruu 11.8. u dp. I4ircnD)ri4@ o
ttoptdKe nporcsodcnlsa u o5pa6o lKu 1&6!tudeHuii tn cefiottueeckLa cmatlqLltlx ECCH CCCP. - M.:
Hayxa, 1981. - 272 c. 3. Hocoti xamawz cuzt tu,Di 3e u tenftcettui Ha nrppunofuu CCCP c dpe6 eiww
apeuea do 1975 z. / Otns. pea). H.B. KoHdopcKctt, H.E. IIIe6uLuH. - M.: Hayxa, 1977. - 535 c. 4. Cefic,uo

-7oea\ecKui 6bt ene 1,373 ECCH CCCP. RpLnj,t-Rapnand 3a 197A-1989 ??. R.: HayK. i:t! t&, 1980-
1992. 5. Ceicttoro?u\eckui 6bjLlene]1b:j3 CCH y*pauHbt u Mo:ioeu 3a 1990 1991 ??. K.: HayK.

d! Ka, 1991 1995. 6. (:edcnojo? qectiui 6to.,ueneaa Vxpaw*r 3d 1992-2003 p. - R.: Hayt<. dyika,
1995-2005. 7. Ce c^tr&eckoe pdioltupoaaque neppumoluu CCCP. Memodu!ecKue ocnoabt u pe?uoHalb-

noe on ceque Kaptnbr 1978 ?. / Oftt6. ped. B.n. EyHo, f.I. fopaKos. - M.: Hayka, 1980. - 308 c.
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ANALYSIS OF O ORDER POINT MEASUREMENTS
IN 1992 AND 2OO3 OF REPUBLIC OF LATVIA

O Vallis A..2005

On q basis of the reference frane of the Relrublic oJ uttvia are Common Nordic Obsenation

GPS Campaig 's perfotmed in 1992 and 2003, Measurements have bcen workeil out to esl^blish

dnal control0 class poittts ih latvia. Irr these campaign's o cofiehtio beha)ecn Europe Reference

Frarne anil geodctic coordinate slstem of latvia LKS-92 is eslablished, It is possible to compare

and estimate cofielation pafttmeters of the instxuments used. It is possiblz to conpare dnd au lze
inluences anil etors affecting geodetical measurements. It is possible to caltalate deaf of the continent'

In 1992 in Lalvia was established four 0. order poiDts. These four points wasioined up with lth class o'd
triangulation poinls - Kangari, Indra. Al4s and R-rga. AU thesc poinls was included in ELIREF as C ordef

poinls. Fof all points involved in tbc campaign coordinates were calculaled in ETRS'8g coordinate syslem.

Point Riga (201) was choson as a starting point of the coordinate systcm LKS-92 of the RcpDblic of Latvia.

Point Riga in adjushen! was chosen as fixed point using 0 level enor in each component. Clobal positioning of
thc campaign was performed usilg two frequcncy Ashtech receivers. With thosc receiveN wcre measured

vectors from all sites in Latvia to referencc points. A closest referencc point lo Lalvia was slation Melsaiovi in

Finland, equipped wift two frequency Tur$o Rouge receivem (Madsen F., 1993).

Adjustment was performed using TOPAS software- |OPAS was able to adjus! data only from l0
stations iD one tjme. ln the data proccssing process many physical influence factors were token or were not

token in to account. For a primer, stariing poinl coordiDales as a slxple were taken from ASV Defense

Mapping Agency eslimated almanacs. Influence ofthe ionosphere influcncc oD thc measutcmcnls could be

calculated and modelcd. and residuals ofthe ionosphere enors consider as zero level (Leick A., 1990).

Interpretation of the measurements are dividcd io four steps:

. Capluring oflhe measuremen!.

. Ed;tirrg ot the measurement,
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