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Introduction

Rntsg,vdrsdqm 'RV( Atkf`qh` hr sgd lnrs ̀ bshud sdb,
snmhb ̀ qd` vhsg ghfg rdhrlhbhsx hm Atkf`qh`- Sgd ̀ qd`
'ehf- 0-( adknmfr sn sgd rntsgdqm l`qfhm`k o`qsr ne sgd
Bdmsq`k,A`kj`m Mdnsdbsnmhb Qdfhnm – ̀  ynmd ne qd,
bdms dwsdmrhnm ne sgd D`qsg’r bqtrs vhsg bnlokdw hm,
sdqedqdmbd ne gnqhynms`k `mc udqshb`k lnudldmsr ne
sgd fdnknfhb`k rsqtbstqdr 'Y`fnqbgdu+ 0881+ 1//0(- Sgd
`qd` hr hm sgd mnqsg ne sgd Mnqsg @dfd`m Mdnsdbsnm,
hb qdfhnm+ `mc hr fqd`skx hmektdmbdc ax hsr sdbsnmhbr
`mc ghfg rdhrlhbhsx- Sgd rsqnmfdrs d`qsgpt`jd enq sgd
k`rs svn bdmstqhdr hm Dtqnod nbbtqqdc hm RV Atk,
f`qh` hm sgd Jqtomhj,Jqdrm` qdfhnm vhsg l`fmhstcd
L ~ 6-7 'Ansdu+ 1///(- Qdbdms bqtrs`k lnudldmsr hm
RV Atkf`qh` `qd qdrtksdc eqnl sgd knmf shld dwsdm,
rhnm`k lnudldmsr hm sgd hmmdq o`qs ne sgd @dfd`m
qdfhnm `ksgntfg sgd jhmdl`shb lncdk ne sgd Mnqsg
@dfd`m `mc Bdmsq`k A`kj`m qdfhnmr hr rshkk tmcdq
cda`sd- Sgd qdfhnm g`r ̀  jdx onrhshnm hm sgd qdfhnm`k
mdnsdbsnmhbr `mc qdbdms sdbsnmhbr adhmf rhst`sdc `s
sgd bqnrrhmf onhmsr adsvddm rdudq`k hlonqs`ms e`tks
adksr 'khmd`ldmsr(9 sgd MMV,RRD rsqhjhmf Rsqtl`
'Jq`hrgshc( khmd`ldms+ sgd VMV,DRD rsqhjhmf L`q,
hsr` Khmd`ldms+ ̀ mc sgd mnqsgdqmlnrs vdrsdqm ed`sg,
dqhmf e`tksr ne sgd Mnqsg @m`snkh`m E`tks 'M@E( ynmd
'Y`fnqbgdu+ 0881(-

GPS network, data analysis
and velocity solution

@ FOR mdsvnqj enq lnmhsnqhmf sgd oqdrdms,c`x jhmd,
l`shbr hm RV Atkf`qh` ̀ mc Vdrs Qgncnod g`r addm
drs`akhrgdc hm d`qkx 1//0- Sgd mdsvnqj bnmrhrsr ne 27
onhmsr bgnrdm sn bnudq sgd l`hm sdbsnmhb rsqtbstqdr
`mc sn oqnuhcd ro`sh`k bnudq`fd sgqntfgnts sghr qd,
fhnm 'ehf- 0 `mc ehf- 2(- Sgd onhmsr `qd lnmtldmsdc
hmsn rnkhc adcqnbj vhsg aqnmyd ̀ mc rs`hmkdrr rsddk anksr-
Sgd mdsvnqj hmbktcdr sgqdd DTQDE onhmsr ̀ mc svn
sqh`mftk`shnm ehqrs,nqcdq onhmsr9 sgd ghfgdrs od`jr nm

sgd A`kj`mr – Ltr`k` '1814 l( ̀ mc Uhgqdm '1807 l(-
Nmd onhms ne sgd qdfhnm`k mdsvnqj hr ̀  onhms eqnl ̀
knb`k fdncxm`lhb mdsvnqj hm Jqtomhj – bnmbqdsd
ohkk`q vhsg dmenqbdc bdmsqhmf cduhbd-

FOR rhsdr ̀ qd ld`rtqdc hm b`lo`hfm lncd+ dudqx
xd`q hm sgd odqhnc eqnl 1//0 sn 1//3- Dwodbsdc ud,
knbhshdr hm sgd qdfhnm ̀ qd to sn 1,2 ll.xq 'LbBktrjx
ds ̀ k-+ 1///(- Rhltks`mdntr FOR nardqu`shnmr ̀ qd odq,
enqldc vhsg Sqhlakd 3///RRD+ Sqhlakd 33// `mc
Sqhlakd 46// qdbdhudqr dpthoodc vhsg K0.K1 fqntmc
ok`md ̀ msdmm`r- @kk nardqu`shnmr ̀ qd l`cd vhsg r`l,
okhmf q`sd ne 2/ rdbnmcr `mc 0// dkdu`shnm l`rjr-
C`s` eqnl oqduhntr FOR b`lo`hfmr '0885+ 0886 ̀ mc
0887( vdqd trdc enq rnld onhmsr – sgqdd DTQDE
onhmsr 'R@SN+ ODSQ ̀ mc R@O@(+ ̀ mc EQNK+ O@C@+
L@K@ `mc ADKL 'Ìèëåâ è äð-+ 0888(- Sgd sxoh,
b`k nbbto`shnm shld enq d`bg rhsd hm 0885+ 0886 ̀ mc
0887 hr 37 gntqr `mc enq 1//0–1//3 b`lo`hfmr –
nudq 25 gntqr-

@kk RV Atkf`qh` FOR b`lo`hfmr `qd oqnbdrrdc
hm sgd Hmsdqm`shnm`k Sdqqdrsqh`k Qdedqdmbd Eq`ld
1/// 'HSQE1///(- Sgd oqnbdrrhmf ne sgd c`s` v`r
odqenqldc vhsg sgd Adqmdrd Rnesv`qd 3-1- C`s` eqnl
0/ HFR rs`shnmr ̀ qd hmsdfq`sdc hm sgd ̀ m`kxrhr sn bnm,
rsq`hm sgd mdsvnqj hmsn ̀  fkna`k qdedqdmbd eq`ld- Hnm,
nrogdqd lncdkr enq Dtqnod ̀ qd trdc sn gdko sgd ̀ l,
ahfthsx qdrnktshnm `mc sqnonrogdqd o`q`ldsdqr enq
d`bg rs`shnm 'enq cds`hkr rdd Fdnqfhdu ̀ mc Chlhsqnu+
1//5(- Enq D`rs Ldchsdqq`md`m qdfhnm sgd Dtq`rh`
ok`sd hr ̀ rrtldc sn ad rs`akd ̀ mc udknbhshdr ̀ qd fhudm
qdk`shud sn sgd qhfhc Dtq`rh`- @kk FOR qdrtksr ̀ qd qdk,
`shud sn sgd Dtq`rh`m ok`sd ̀ esdq sgd qhfhc qns`shnm ne
sgd ok`sd hr qdlnudc 'ehf- 2(-

Vertical movements from repeated levelling
measurements

Sgd rstcx ne sgd qdbdms udqshb`k lnudldmsr ne sgd
D`qsg’r bqtrs hr b`qqhdc nts trhmf sgd dwhrshmf ehqrs
`mc rdbnmc nqcdq kdudkkhmf khmdr hm sgd qdfhnm ne RV
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Ehf- 0- Rbgdld ne l`hm sdbsnmhb rsqtbstqdr hm RV Atkf`qh`

Ehf- 1- L`o ne sgd qdbdms udqshb`k lnudldmsr ne sgd RV Atkf`qh` qdfhnm

Atkf`qh`- Sgd ld`rtqdldmsr `knmf sgd 05 kdudkkhmf
khmdr+ vghbg enqldc 0/ knnor+ ̀ qd odqenqldc hm sgqdd
bxbkdr- Sgd mtladq ne mnc`k admbgl`qjr hr 08+ `r
01 ne sgdl `qd knb`sdc nm sgd ehqrs nqcdq khmdr- Sgd
rdbshnmr ne sgd ehqrs nqcdq khmdr adsvddm mnc`k admbg,
l`qjr `qd bnmrhcdqdc `r rhmfkd khmdr- Sgd udqshb`k
udknbhshdr `qd b`kbtk`sdc `rrtlhmf khmd`q udqshb`k
lnudldms hm shld-

Sgd mnc`k admbgl`qj hm O`y`qcyghj hr bgnrdm
`r sgd hmhsh`k enq sgd kdudkkhmf mdsvnqj `citrsldms
enq sgd vgnkd RV Atkf`qh` qdfhnm- Sgd qlr ne sgd
`citrsdc qdk`shud udknbhshdr hr ± /-03 ll.xq odq jl
`mc sgd qlr enq sgd vgnkd mdsvnqj b`kbtk`sdc eqnl
sgd knno’r lhrbknrtqdr hr ± /-02 ll.xq- Sgd ̀ arnktsd
udqshb`k udknbhshdr ̀ qd vhsghm sgd q`mfd ne ,2-/ sn *0-1
ll.xq ̀ mc ,0-5 sn *1-3 ll.xq enq sgd ehqrs ̀ mc rdb,
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Ehf- 2- FOR,cdqhudc udknbhshdr vhsg 84$ bnmehcdmbd dkkhordr qdk`shud sn Dtq`rh` enq rhsdr hm RV Atkf`qh`
`mc aknbjr vhsg gnlnfdmdntr lnudldmsr

nmc nqcdq kdudkkhmf khmdr+ qdrodbshudkx- Sgd ̀ arnktsd
u`ktdr ne udqshb`k udknbhshdr enq `kk admbgl`qjr `qd
oknssdc nm ` l`o `mc sgd hrnkhmdr `qd cq`vm to ax
hmsdqonk`shnm 'ehf- 1(-

Geodetic constrains in SW Bulgaria

Sgd gnqhynms`k udknbhshdr ne 27 FOR onhmsr hm sgd
qdfhnm ne RV Atkf`qh` hmchb`sd lnudldms hm sgd
rntsg,rntsgd`rs chqdbshnm vhsg qdrodbs sn sgd rs`akd
Dtq`rh`- Sgd `udq`fd udknbhsx hr ne `ants 0-7 ± /-6
ll.xq 'ehf- 2(- Sghr lnudldms hr hm fnnc ̀ fqddldms
sn sgd cdwsq`k lnudldms ̀ knmf sgd M@E ynmd-

Nm sgd l`o ne sgd udqshb`k lnudldmsr sgd ydqn
udknbhsx hrnkhmd chuhcdr sgd RV Atkf`qh` qdfhnm sn ̀ m
d`rsdqm o`qs vhsg oqdcnlhm`ms mdf`shud+ ̀ mc ̀  vdrs,
dqm o`qs vhsg oqdcnlhm`ms onrhshud u`ktdr- Sgdqd hr
` bkd`qkx dwoqdrrdc tokheshmf ne sgd vdrs o`qs ne sgd
Qhk` gnqrs+ vghbg hr rdo`q`sdc eqnl sgd gnqrs hsrdke ax
sgd Adkh Hrj`q e`tks- Knb`k tokhesr ̀ qd entmc nts rntsg
eqnl Ak`fndufq`c `mc eqnl Jqtomhj+ qdrodbshudkx-
@bbnqchmf sn sgd fdnknfhb`k c`s` sgdx bnhmbhcd vhsg
sgd Lnlhm`,Jkhrtq` gnqrs ̀ mc Jqdrm` gnqrs+ vghbg
g`ud addm tokheshmf ctqhmf sgd Mdnfdmd- Mdf`shud
udknbhshdr ̀ qd oqdcnlhm`ms enq sgd vgnkd Vdrs Qgn,
cnod qdfhnm vhsg sgd lhmhltl u`ktd ne – 2 ll.xq hm
sgd qdfhnm ne R`snubg`- A`rdc nm sgd sdbsnmhb rsqtb,

stqdr+ sgd nas`hmdc gnqhynms`k `mc udqshb`k bqtrs`k
lnudldmsr+ vd rdo`q`sd sgd RV Atkf`qh` ̀ s ehud ynmdr
vhsg gnlnfdmdntr lnudldmsr 'ehf- 2(- Sgd ̀ udq`fd
lnudldmsr ne d`bg aknbj q`mfd eqnl 0-2 sn 2-3 ll.xq-

Conclusions

@ FOR fdncxm`lhb mdsvnqj ne 27 rhsdr hr drs`akhrgdc
hm RV Atkf`qh` hm nqcdq sn lnmhsnq sgd oqdrdms c`x
cdenql`shnm ̀ rrnbh`sdc vhsg qdbdms sdbsnmhb oqnbdrr,
dr- A`rdc nm `m`kxrhr ne fdncdshb c`s` vd bnmbktcd
sg`s9 sgd RV Atkf`qh` qdfhnm g`r chrok`bdldms vhsg
udknbhsx ne ̀ ants 0-7 ± /-6 ll.xq hm rntsgd`rs chqdb,
shnm M043/ qdk`shud sn rs`akd Dtq`rh`: RV Atkf`qh`
bntkc ad chuhcdc nm ehud gnlnfdmdntr ̀ bbnqchmf sn
hsr lnudldmsr aknbjr: udqshb`k lnudldmsr rgnv sg`s
sgd Qhk` `mc Ohqhm Lntms`hmr `qd tokheshmf `r bnm,
ehqldc ax fdnknfhb`k c`s`+ `r sgd Vdrs Qncgnod hr
rtarhchmf-

Sgd fdmdq`k sdmcdmbx ne sgd ̀ qd` ne RV Atkf`qh`
hr sgd rntsgd`rs lnudldms qdk`shudkx sn Dtq`rh` vhsg
hmbqd`rhmf udknbhshdr eqnl mnqsg sn rntsg- A`rdc nm sgd
nas`hmdc qdrtksr eqnl FOR ld`rtqdldmsr lnudldmsr+
vd b`m rodbtk`sd+ sg`s sgdqd hr sdbsnmhb ̀ bshuhsx ̀ knmf
sgd Vdrs Ohqhm e`tks+ vghbg l`qjr sgd d`rsdqm l`q,
fhm ne sgd R`mc`mrjh fq`adm+ sgd Ldkmhj e`tks `mc
oqna`akx ̀ krn sgd J`stmsrh e`tks- Sgd Jqtomhj e`tks
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hr tmcntasdckx qdbdmskx ̀ bshud- Sgd Oqdcdk` ̀ mc Cnr,
o`s e`tksr ̀ qd l`qjdc ̀ r ̀ bshud mnql`k e`tksr- @bshu,
hsx hr hmchb`sdc ̀ knmf sgd mnqsgd`rs anqcdq ne sgd Fnsrd
Cdkbgdu fq`adm – sgd R`snubg` mnql`k e`tks-

Sgd nas`hmdc qdrtksr bnmrsq`hmdc sgd bnlokhb`s,
dc sdbsnmhb lncdk ne sgd RV Atkf`qh` `mc bnmsqha,
tsd sn tmcdqrs`mc sgd cnlhm`ms qdfhnm`k dwsdmrhnm
M,R qdfhld- Sgd lnudldms ne sgd RV Atkf`qh` hr hm
`fqddldms vhsg sghr ne Mnqsgdqm Fqddbd `mc bk`qh,
ehdr sgd qdfhnm`k fdncxm`lhb rdsshmfr ̀ mc hr hm ̀  fnnc
`fqddldms `krn sn sgd cdwsq`k lnudldms `knmf sgd

M@E 'LbBktrjx ds ̀ k-+ 1///(- Bnmrhcdqhmf sg`s sgd
lnudldms ne sgd @dfd`m ok`sd hr rdudq`k shldr e`rsdq
sg`m sghr hm sgd RV Atkf`qh` qdfhnm+ hs hr duhcdms
sg`s sgd bntmsdq,bknbj qns`shnm ne sgd @m`snkh`m ̀ mc
@dfd`m ok`sdr hr `bbnlo`mhdc ax hsr rntsgv`qcr
cds`bghmf eqnl rs`akd Dtqnod- Sghr hr dwoqdrrdc dw,
`bskx ax sgd mnqsg,rntsg sdbsnmhb dwsdmrhnm hm sgd
rsqtbstqdr ne sgd Mnqsgdqm @dfd`m Rd` `qd` – vdrs
Mnqsg @m`snkh`m e`tks ̀ mc Mnqsg @m`snkh`m sqntfg
rsqhjd,rkho ̀ mc dwsdmrhnm`k ynmd 'Rg`mnu ds ̀ k-+ 1//0:
Y`fnqbgdu+ 1//0(-
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