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EUREF2009 implementation

Lithuanian National Geodetic Coordinate System (LKS94) based on
common European Terrain Reference System ETRS89
And, taking into account recommendations of International Association of Geodesy,

was accepted by the
Resolution No. 936 of Government of Lithuania in September 30, 1994.

Lithuanian vertical (height) system and Lithuania gravity system are still not
adopted, but Governmental decisions are on the way.



EUREF2009 implementation
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EUREF2009 implementation
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NKG 2003 campaign (Class “B”)

Resalutions
ol the EUREF Symiposium in Higa, 14 = 17 June 206

Resolution no. 1

The 1AG Reference Frame Sub-commission for BEurope
{ELIREF)
recagnising that
— i Otodser 1993 the EUREF-BG-93 campalgn in
Hl.lh_.'qlnu wiis observed and was r-.-pnm-swd in (M5,
m August-Sepiember-Cctober 2004 the EUREFR- B
2004 camnpaign was observed,
i Seplemibsar-October 20003 the EUTREF-MNE G- 2003
in Scandinavia and the Baltic conntrics was observed,
1n|."lu|.I||:||_5 poants m Latvin and Lithwanis, and
all the resulis were submitted to the EREF technical
wiorking growp, wherne they were sccepled as Class B
standard (about | cm at the epoch of observation)

erderses the subset of points submited 1o the EUREF
Techaical Working Growp as cxtcnsions to the cumen
realisateon of ETHRSEY

(X 2005 May & 113457



EUREF2009 implementation

NKG 2008 campaign (maintenance)
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POS - A Service for Precise Positioning in Real Time (25 stations)



EUREF2009 implementation

INSPIRE; INfrastructure for SPatial InfoRmation in Europe

EUPOS® (European Position Determination System)
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POS - A Service for Precise Pitioning iIn Real Time (25 stations)



DEFORMATION OF GEODETIC NETWORK BASED ON GPS DATA IN THE
BALTIC REGION

GPS network and orientation of the horizontal
principal strain axis: 1 — GPS benchmark, 2 —
principal strain direction (1 — maximum principal
strain (extension), 2 — minimum principal strain
(compression)



DEFORMATION OF GEODETIC NETWORK BASED ON GPS DATA IN THE

Parameters of horizontal deformations

BALTIC REGION

Mode of fiite element
GPS GFS GFS g 107° g 107 @ A0S
benchmarlk benchimark benchimartl;
401 402 403 0.05 0.01 20 0.06
404 401 A0 5 0.06 0104 41 0.0z
dn1 403 A0 5 0.04 -0z 19 0.0z
A03 02 06 0.04 0.03 4 0.07
A0 5 03 A0a 0.06 -0z —2% 0.04
dn4 A0 5 201 0.05 101 o1 0.05
A0 5 A6 201 0.10 -0z 111 0.08
404 201 410 0.07 0.02 -2 0.10
201 A0é a7 0.04 —136 23 -3
4110 201 0 E 0.11 0.02 -2 0.13
201 407 A0 E 0.03 —0.24 T3 021
4110 A0 E 311 0.15 —0E —-13 0.07
A0 E A07F 312 0.08 322 2l .15
410 311 a0z 0.11 —0Z 11 0.04
311 303 a0z 0.18 -0z -13 0.1a
311 409 303 0.06 131 124 324
311 ANE 409 0.12 0.01 —4 0.13
ANE 312 409 0.05 .17 56 0.1z
049 312 303 0.58 193 -7 135




National Geodetic Vertical Network (1)

Lithuanian vertical (height) system is still not adopted.
The project of The Resolution of the Government of Lithuania is prepared!

It is based on EVRS Conventions 2007.

IAG 5C1 3a EUREF EVES Conventions V5.1

IAG Sub-commission 1.3a EUREF

Conventions for the Definition and Realization of a
European Vertical Reference System (EVRS)

— EVRS Conventions 2007 —

Johannes Ihdel, Jaakko l[ﬁkiueul, Martina S:IC]IE'['1=



National Geodetic Vertical Network (1)
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National Geodetic Vertical Network (3)
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National Geodetic Vertical Network (4)
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National Geodetic Vertical Network (5)

Data of datum points

Ho. |Hame Hational |UOELW |LEE94 Geopotential | Accuracy of  |Mormal |LE307
code code coordinates tmbet, geopotenitial - |height, | gravity
me-g2-10°1 mmamher in th acceleration,
JELH g2
neturorl
mﬂ.s-ﬂ.m-l
: S5e540 48 TR0
1 SIATTLIAL 5550128 | 2412001 332217, 18605" 138,795 0,0127 141,402 0815339
5430011 30417
2 VILHIUS 1350271 | 2412002 2591755, 19158" 211,797 00128 215301 0814334
S5e43047 23801
3 LIOLAS 255-1522 | 2412004 21904153 S3606" 4 580 0,0136 4676 0815408
: Sa°00rd4] P54
4 SELVIAI 2610300 | 2412015 21906751 86654 0,126 0,013% Q297 BE15T7A2
550754 06812
5 LAEYT AT 34VI0201 | 2412020 219573481749 16,370 00116 16,678 8 814947
5500555 Q5302
f JOMAV S AAV--217 | 2412023 24°1620 64503 67,575 00122 A, 848 0814745
5424443 Alas9
T AN 5312421 | 2412030 33928°14.25382" 3,884 00112 63,090 BE1475a
5471318 D189
8 L& ZDIIAT S2V-1021 | 2412038 2393043 65627 129 520 0,0105 131,981 8814077
S 55°43r08, T0335
8 |PETEUNISEIS | B5W-0739 [ 2412055 26°1441 29362 142 250 0,0136 144924 0815321
10| RADIKIAL | S6v--11 | 2412065 |25 121321889 5 fag 0,0124 60754 | 9215793

23°3403 21241




INaActivlial gcuuctLiL vel Ltival INCLWUIL RN (V)

Differences between some height systems

KODAS KAM 39 BASTT [VS07 | BASTI- [Vs07- [Vs07-

KAM39 KAM39 BASTT

26V- 1406 20,737 70,662 20,774 75 37 112
Z6V-1423 22,716 72,651 22,164 65 18 113
33016 36,827 36,651 36,760 171 73 118
FTV-1600 106,765 | 106,700 | 106,813 &5 18 113
V035 17,521 17,382 17,503 139 18 121
TV A04 19,996 19,851 19,972 145 21 121
TSV 1804 09,000 08,996 98,113 94 23 117
V- 1810 098,866 98,777 08,894 89 28 117
BV 1302 120,54 | 120419 | 120,554 125 10 135
EIVA310 71,653 71,455 71,586 198 &7 131
B3V 4101 70,061 50,033 70,060 128 1 127
BV 1228 0,121 60,002 60,128 119 7 176
RIV_4325 63,254 63,133 63,262 121 8 129
BEV-T110 130,436 | 130,301 | 130,418 135 18 117
BV 2007 131,810 | 131,710 | 131,827 100 17 117
EEV_2210 93,120 93,014 93,135 106 15 121
GIV3723 105,967 | 105,845 | 105,074 122 7 129
FIV_3013 59,044 68,026 70,052 118 g 176
BIV_3919 70,203 70,082 70,208 121 5 176
GIV-2233 70,282 70,160 70,285 122 3 125
FIV-2230 71,035 71,811 71,936 124 1 125
6IV_3510 90,456 90,371 90,496 115 10 125
TIV3101 168,558 | 168471 | 168,501 87 33 120
TV 3523 71,499 71400 71,525 99 26 175
TIV3540 157,093 | 156,99 | 157,116 97 23 120
ToV2416 131,601 | 131,537 | 131,656 51 BE 119
BHV_3100 111,356 | 111,263 | 111,386 93 30 123
BEV3217 150,006 | 158,920 | 159,030 85 31 119




INAatLivliial cuuctLIL vl uival

INCLWUI RN \ /)

Differences between some height systems

Benchmark | Place Year of H H H H H H H
code establishing | initial 1930 1939 1951 1980 2000 LYS507

55M-1110 | Siauliai 1889 130,328 130,277 | 130398 | 130418
64N-1234 | Zeimiad 1889 70,765 T0895| 70,751 TO,748| T0907

46M-0003 | Euxsénai 1889 103,149 102,251 -| 103,098 | 103,222 | 103277
36V-1609 | Lugé 1889 106,603 106,765 -| 106543 | 106,758 | 106813
43N-4221 | Piligkis 1888 46,190 46,111 46,127

43N-1570 | Vilkaviskis 1890 55 868 55837 | 55952

S53NM-1603 | Mauruciai 1888 04 464 04452 | 94581 | 94571
OSM—315 | Zemgalé 1930 -| 138436 - -| 138415 | 138,486

B4N--139 | Iznalina 1872 163,212 | 163,137 | 163,137 -| 163,099 | 163,172
TAN-7036 | Maujoji Vilnia 1899 153,032 | 153,091 -| 152984 | 152956 | 153,098

34V-0004 | Lauksargiai 1888 52,079 -| 32076 - 52046 52048
26M-0001 | Palanga 1881 TH41 - TH23 T.800 T.798 7884 TO28
26IN-7381 | Memirseta 1881 11,925 - 12,024 11,200 -| 11985

T2N-0007 | Rudiskeés 1888 159 480 159646 | 159,786

62M-0010 | Valkininkai 1888 1422710 142539 | 142674
62M—345 | Majuizos 1888 127,002 127046 | 127,178

61N-0001 | Marcinkonys 1888 124 848 124903 | 125032
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Map of Lithuania current 'E-arth:é}‘ust-&ertiﬁél movements



Gravimetric Networks - current works and future plans

Lithuanian National Gravity First Order Network (48 points)

(1998-2001)
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Gravimetric Networks - current works and future plans

Lithuanian National Gravity Second Order Network (about 635 points)
(2007-2009)




Gravimetric Networks - current works and future plans

Gravity acceleraiion corrections at the first order gravimeiric

oints, pGal
B23-0003 VAHRENA —11
A23-0009 ALYTUE a
63 G-0004 ZIEZMARIAIL 14
B33-1435 PILITOHA 5
643- 0006 UEMERGE —4
643-0007 JOMAYA 7
65 3- 0006 SILAL —11
B G- 0002 SALOCTIAL —
66 - 0003 BIRZAIL —
66 G-0004 PAZVALYA g
T203-0003 AALCININEAIL —
T203-0009 EISIEEES a
723-0010 PIRCIUPIAIL f
73G-0006 MATSIAGALA 22
730G-0007 VIEVIa 9
743-0004 SIRVINTOS 5
T43-0005 MOLETAI o
T5G-0005 KOPISELS 3
T6EG-0003 PANDELYS g
T6G-0004 ROEIZEIS 2
830G-0003 PAERADE 4
243-0003 VIDISEES -1
85 3-0005 UTEHA 1
25 -0006 ZARAGA] a

Funlto Funltas FPataiza,
kodas HGal
24C-0001 SILUTE 15
25G-0002 ERETINGaA 25
26G-0005 REUODAS 5
34G-0001 TAURAGE 1]
35G-0001 SILALE 10
35G-0002 FIETAVAS 11
3aC-0003 TELRAIAIL -10
3aG-0004 hAZEIEIAI 3
43G-000 5 mAkRIAT 1]
43G-0006 VILKAVISEIS 3
443000 5 JURBARKAS 21
4430006 GIREALWIE 22
45G-0003 ATUOLGIAT 21
A5G-0004 EELME =3
daG-0005 EUTRSEMALI 1]
51G-0001 DEURKINIMEAI 2
52G-0009 LAZDIIAIL =3
52G-0010 MARIIAMFOLE 2
540006 EEDAINIAI n
55G-0006 REDTTVA 3
55G-0007F AIATTLIAIL 3
56aCG-0005 PAKRIOIIE 4
5aG-0006 JOMISEILS —14
5 G-0007F SAGARE -7




Gravimetric Networks - current works and future plans




GRAVIMETRINIO ANTROSI0S KLASES TINKLO PUNKTAS

KERNAVE
GO0 ure plans
L=5 07 zunkio pagreitis LKS 94 geodezines koordinates
(2007 m. gravimetriniai matavimai) (2007 m. GPS matawvimai (LtPO5S RTENa paslaugal)
g = 981 470,629 mGal B =54"53'05,583" X =06083 531,10 m
L =24"51707,8977 y= 55467979 m
LAS OF normalinis aukitis Elipzoidiniz aukitis
(2004 m. geoida modelis) (2007 m. GPS matavimai (LitP 05 RTENA paslaugal)
H: = 11156 m H, =136,4% m
FPUNETOYIETA (FO-7 iZ35-227 FPASTATO FASADAS

Hwe, iergeles anes $Kaplennes baznpcios Kanoa |2)ima desinege puseje.
Kemiaus g. &, Kemawe, Sindrtyr. sav.
Puribo vty amase P, WSortas, 200700




Gravimetric Networks - current works and future plans

Differences between Potsdam and IGSN71 systems
(average value is 13,930 mGal)
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Gravimetric database

Differences of Bouguer anomalies at 686 points (Bmap-Bnew)



Gravimetric database

Differences of Bouguer anomalies at 10645 points (Bmap-Bmodel)



Gravimetric database

- 23582523295, 93939999¢9

Residuals of Bouguer anomalies at 10645 points



Gravimetric database
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Bouguer anomalies based on 686+10645 points



Baltic Triangulation Ring
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Baltic Triangulation Ring

Sveksna basis was measured in June 3-9, 1929.

The measurements were carried out by the international team of the Baltic
Geodetic Commission:

Dr. U. Pesonen (Finland) — team leader;

MsC. O. Burrau (Denmark);

Asist. N. Jonsson (Sweden);

Eng. T. Szymanski (Poland);

Local specialists.

Length of Sveksna basis

B =6466 m + 345,30 mm +0,74 mm.
1:8 700 000



Baltic Triangulation Ring

1930 m. liepos. 8 d. Stervneko svyruokliniu prietaisu punkte
SVEKSNA, jrengtame SveksSnos pasto pastato rasyje, atlikti
gravimetriniai matavimai. Sunkio pagreitis gravimetriniame punkte
gautas

g=981529 mGal + 3—4 mGal.
Matavimus atliko Vytauto Didziojo universiteto Geofizikos ir

meteorologijos katedros vedéjas profesorius Kazys Slezevicius
(1890-1953). Jam padéjo kap. Ziaurys.



Baltic Triangulation Ring
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Baltic Triangulation Ring

Founder of the Baltic Geodetic Commission, prof. Toivo llmari Bonsdorff
(1879-1950 ) was a doctor honour of Kaunas university from 1934 11 14.
Also he was awarded a Gediminas medal by Lithuanian Government.



Baltic Triangulation Ring

1929-193 5. - h‘iauguliq etjos 1992-1996 m. GPS matavimy rezultatai ko Dl‘{li:llﬂ Cl !
Punkto matavuny rezultatai nesutapunai m
pavadmunas 5 . GPEJ ;:;]:M o 5, v vx, | v,
AKMENISKIAT 613314048 4552964.15 nulmeé | 6133140418 4552964.,050 +0,06| +0.,10
SEOMANTAT 6159165,39 4533867.65 antrojt  [6159168,424 4533867,503 0,03 +0.15
SVEKSNA 615500097  4538819.64 antroji  [6155000,984 | 4538819.434 -0,01| +0.16
ZVIRBLAICIAI 6205757,00 4552955.90 pumop | 6205756,933 4552956.073 +0.07| -0.17




Baltic Triangulation Ring

Two end-points of Sveksna basis are in the list of the
Culture heritage of Lithuania from 2004.




Baltic Triangulation Ring

Conferences, dedicated to the Baltic Triangulation Ring Sveksna basis geodetic
measurements, were held in Sveksna gymnasium in June 5, 2009 and in Vilnius
technical university in October 23, 2009!
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Future plans

eAdoption of vertical (height) and gravity systems - 2010
eSecond order vertical network - 2010-2013

*Absolute measurements at Panevezys and Klaipeda - 2010






