Nordic Geodetic Commission General Assembly | Helsinki, Finland | 3-6 September 2018

Velocity Fields of the Latvian CORS Station prarmas
Daily Coordinates for 2012-2017 )

Inese Varna, Diana Haritonova, Janis Balodis
Institute of Geodesy and Geoinformation, University of Latvia

Introduction Latvian CORS station velocities (mm/yr) in North, East and Up components (2012-
2015 and 2012-2017) with RMS values (mm) (2012-2017) from daily solution;

The objective of this study is to obtain horizontal and vertical velocity fields of the
! Y Y velocities from the deformation models NKG_RF03vel and NKG2016LU_abs

continuously operating reference stations (CORS) in Latvia for 6 year time period: years

2012-2017. Latvian CORS velocities have been previously obtained by (Haritonova, | Station N:";';ETRFZODD E:'SV:SETRFZOOD Up ETRF2000 :;IISTRFZODS G
2016) for years 2012-2015. Here both solutions are displayed. 2012- . 2012 NKG_  2012- 2012-  NKG_ 2012~ 2012~ 2012 2012 o

. ’ 2007 212 o015 mrosvel 2017 2% 2015 Rrosvel 2017 2015 2017 2012 pqp5 2026W
The raw observation data are collected from GNSS ground based continuously 2017 2017 2017 _abs

B ; e ) P AWK 002 005 001 -057 -004 005 -011 007 -022 022 076 017 076 048
operating reference stations (CORS) observation sites in Latvia: LatPos (26 stations in | gay 003 004 -011 -052 003 007 003 003 -015 -011 081 014 085 034

2018) and EUPOS®-Riga (5 stations). Bernese GNSS Software V5.2 is used for obtaining BAUS -007 0.04 026 -046 007 005 029 -0.02 -0.04 -004 091 013 091 046

. . . ) ; DAGD -002 005 -015 -0.37 -0.04 004 -002 -010 -018 -022 077 015 073 002
daily solutions. Global data corrections (GNSS orbit and clock corrections, Earth AR RE RPN 03 B ART-REE:E 012 EAE AR RN o1s

rotation, ionosphere, troposphere corrections, ocean loading parameters) are applied. DOB1 -0.01 005 000 -052 -0.04 005 -011 002 002 001 098 013 097 069

IGS/EPN referen ion rvation rdin nd velociti r IRBE -007 005 -007 -073 -007 005 -015 015 047 091 145 018 189 191
9 I6s/ erere .ce statio o.bse ations, coordinates and velocities are used to JEKI -007 005 -0.22 -045 -007 004 -011 -003 -011 002 084 016 097 050
compute the coordinates of Latvian CORS. KREI -0.07 004 -004 -058 -0.04 007 015 006 004 -001 101 015 096 093

Daily coordinates are computed in IGS and International Terrestrial Reference Frame f:vt; 'gg gvgg 'gviﬁ ggi 'l;)ﬁj gvgi 'gvg; gg; g;z gvgi 1;5‘ gviz 1‘1‘3 iig
(ITRF) realization 1GS08 (up to end of year 2016) and IGS14 (since beginning of year UPI  -007 005 -018 -054 -004 005 -015 -001 022 033 118 016 129 105
2017). Daily solutions are then transformed to ETRF2000, epoch 2000.0. Up coordinates LODE -007 005 026 -056 -011 005 -044 006 -0.03 003 094 014 100 076
d also in ITRF2008. Ti . ligned f hift d due t WNI 015 005 -022 -0.56 -001 006 -0.15 005 -0.04 007 092 013 103 085

are expressed also In - lime series were aligned Trom shitts occurred due 10 | \ygp 007 006 -007 -051 -007 005 -011 001 011 022 108 017 119 064
antenna change and introduction of GLONASS observations in 2015. Outliers were | MApo -015 005 -033 -050 -015 005 -037 001 001 004 097 015 100 056
removed MAZS -073 021 -175 -069 003 014 -001 017 015 033 113 022 131 138
N . o . . OJAR -007 006 -033 -0.56 -015 008 -047 005 015 040 112 017 137 083

The horizontal and vertical velocity fields as well as monthly station velocities of the PLSM 011 007 -029 -059 002 006 015 008 011 022 108 015 119 073
; ions hav n com for all LATP nd EUPOS®-Ri R ions for PREI 002 005 -007 -040 -011 009 -018 -007 -0.18 -015 077 015 080 0.28
daily solutions have be? C,o puted for a OS and EUPOS .ga co Ss.tato s 1o REZ1 -0.04 007 -018 -043 -0.07 004 -015 -005 -026 -0.18 069 016 077 021
years 2012-2017. Veloaty fields were not computed for new stations: VALK introduced SALP  -0.11 0.11 -0.29 -0.54 -0.07 0.11 -0.22 003 -022 -0.88 0.75 0.19 0.09 0.76
in 2015. VAIN introduced in 2016 and KUL2 introduced in 2017. SIGU -0.03 006 -0.11 -058 -004 006 003 007 003 011 100 016 108 090
sib1  -004 006 -0.18 -0.54 015 009 -007 002 007 000 104 013 097 091
TALS -041 005 -0.15 -0.65 -003 006 -011 010 026 040 123 015 137 134

TKMS -0.07 005 -0.07 -0.59 004 004 004 007 011 018 108 011 115 0.96
b, f‘“)w fo gsmm Hé?« VAV 001 005 -0.07 -057 -0.02 006 007 006 -022 -011 074 015 085 0.5
seeN o VALL -007 005 -045 -0.63 -011 005 -022 011 015 026 113 014 124 106
e ’L”“Zk ) Q Gur of Riga VANG -003 005 -015 -0.56 007 008 015 006 002 018 099 015 115 088
e Gulf of Mg L VA RUSSIA
T e e Conclusions
7N TN e o S TS V" The resulting daily solution vertical velocity range for 2012-2017 is 0.76 mm/yr:
, LVRD 1 14
- SPL - post e T e from +0.69 to +1.45 mm/yr, vertical velocity field for 2012-2017 is more
’\—//M‘/\f\“* 3 homogeneous than for 2012-2015.
56°N y v Daily solution vertical velocities for years 2012-2015 and for years 2012-2017
o LITHUANIA ; . . o .
'ﬁ&\—' T°-5mm BELARUS 'Kz—':i ; t°v5 mm correlate well, average difference is 0.06 mm/yr, the minimum difference -0.44
565"
20°E 22°8 24°€ 26°€ 28°E Y 24°E 578 mm/yr in IRBE and the maximum difference 0.66 mm/yr in SALP.
3 }/N,r‘"” g %’\ v The velocity range of NKG2016LU_abs model is 1.90 mm/yr, with the minimum
. v? 1 . b J 2 +0.02 mm/yr and the maximum +1.91 mm/yr. According to the daily solution,
Baltic Sea T 1 mf L e A the vertical velocities of western GNSS stations correlate well to the data of
4 t quror | o i s NKG2016LU_abs. However in south-eastern part of Latvia velocity differences in
iga .
b ms1 focu fo . foary - ‘ g the vertical component reaches up to 0.75 mm/yr.
o b e Ao T v The station horizontal displacements have similar orientation for both years
Tsun tnom = foae .
I A b b ez 2012-2015 and years 2012-2017, but with smaller absolute values for years
vak\ 2012-2017
$ou .
B [ o — v" NKG_RFO03vel horizontal velocities are more oriented to south and have larger
) mm ki
100}y b S [ —— farm absolute values.
20°E 22°E 24°E 26°E 28°E T 23°E 24°E 25°E \/

Monthly velocities show larger values and standard deviations in winter months,
the main reason could be seasonal deformations of constructions where
antennas have been fixed.

EUPOS-RIGA (right) and LATPOS (left) CORS station horizontal (top) and vertical (bottom)
movements obtained from the daily solutions (2012-2017: red; 2012-2015: yellow);
horizontal and vertical velocities from NKG_RF03vel and NKG2016LU_abs models (white)
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Monthly velocities for Latvaian CORS station daily solution Up coordinates in

NATIONAL »“ ST, EUROPEAN UNION ERDF iect N 2012-2017 (top); STDV of Latvian CORS station daily solution Northing coordinates
DEVELOPMENT . SN :.opean Regional project No. monthly velocities in 2012-2017 (bottom)
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