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= Year 2009 (from the geodetic point of view)

1) SKPOS - Slovakian positioning service celebrate
his 34 anniversary

2) 9t epoch campaign measurement on the
geodynamic points (SGRN network) across whole

country
= Decision to perform revision of the national
geodetic controls (quality and homogeneity
evaluation)

= Result — necessity of the new reference frame
determination — SKTRFO09
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= National spatial network (SPS) = cca 1700 points
= Active part (permanent stations)
= Passive part

Legend

<4 SKPOS stations (A class of SPS)
s Geodynamics points (B class of SPS)
+ Other points (C and D class of SPS)
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= Totally 26 permanent stations
= All 26 are GPS+GLONASS

= Stabilization

= 22 stations have force centering
stabilization to the roofs,

= 4 stations stabilized as deep
pillar

= SKPOS I1s a member of
EUPOS
= Followed EUPOS standards
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= B class or SGRN points (cca.
50 points)
= force centering stabilization to
bedrocks

= for national reference frame
realization as well as for
geodynamics purposes

= measured mostly biyearly from |
1993 as epoch campaigns

= C and D class points

= simple stabilization, surveying
marks

= determined and derived from B
class points




Geodetic Reference Epoch | Antenna phase | Input data time
controls frame centermodel span
Active part ETRF2000 ((2006.636 relative GPS week
(SKPOS) 380-1386
Passive part | ETRF2000 ((1997.000 relative Campaigns
(Gedynamics 93, 95, 98, 99,
points) 01, 03, 05, 07

Result — necessity of the new reference frame determination
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1) SKPOS stations coordinates determination from the
whole observations from the beginning of the
service

2) Reprocessing of the passive part of the geodetic
controls
= geodynamics campaigns (SGRN campaigns)
= other relevant quality campaigns and measurements (e.g.
LGS Tatry, WHS, CERGOP)

= Important condition: New reference frame have to
follow the new trends from computations and
analysis and have to be defined in the
recommended ETRF2000 and the epoch will be
defined by mean epoch of whole SKPOS

observations
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= Bernese software 5.0
= EPN strategy (EPN guidelines for ETRS89 densification)

Input data | Antenna phase Adjustment |[Ephemeris Result
center model
Active | GPS weeks absolute Minimal IGS05 ITRF2005
part 1400-1556 constraint for
(SKPQS) condition particular
weeks
Passive | All relevant absolute Minimal PDR, ITRF2005
part campaigns constraint IGS05 for
condition particular
campaigns
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Bernese software 5.0

= Dally processing - free network
solution constraint to one reference
station

= Dally normal equations stacking
with minimal constraint — no net
translation condition on selected A
class IGS/EPN stations

Result

= |[TRF2005 coordinates for particular

week or campaign middle epoch
(XY?2)

| Benese GP5 Software Versiun 5.0
Carfigure Campaign  RINEX  ObityEOR Processing Service Corversion BPE  User  Help

ADDEEQ? 5: Datum Definition for Station Coordinates

DATUM DEFINITINN TYDE

A TRIORT SIGMAS

Horth [0.0007 © meters

Fast W metars

up T meters
Iston [ "Prev | Wex | Cance’l | Saetds | "Sae [ "Run SO R
"User droscak Campaign $PYSKPOS $y+0=2009 $5+0=1860 Fils: cAGPSUSERPANADDNEG NP y
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= MathCAD 14 software

. EIIiminatIion of tr(le Eurasialm X (t) = X, (t) - v % (t)
plate velocity - (Memo, Altamimi - — Corr
et. al.) dX, (t) = X" (t) - X ™" t)
= (XYZ) weekly or campaign (dn, (t))

coordinates transformation to dN, (t)=| de (t) |=R(B,L,) X, (t)
topocentric coordinate system
(neu) \dui (t)/

= Creation of the residual time
series (neu in ETRF2000(R05))
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= Time series plot and
analysis (MathCAD 14
software)

= Residual check for the
guality and reliability
(bad data excluding)

= Time series
decomposition:
= Trend
= Season variation
= Periodic variation
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Periodic

= Station classification  ss<. .-

depending on the
be h aV| or Eé T g
= trend

1400 1430 1460 1490 1520 1550

= seasonal variation e

= anomaly behavior -
" “stabile” station (90 ;.|
percent of SKPOS '} )
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Bernese software 5.0

= Problematic weekly or campaign parts exclusion (detected by time
series monitoring)

= normal equations combination (ADDNEQ2) with MC condition to
IGS/EPN A class points

= 2008.5 epoch coordinates of IGS/EPN A class points determined from
ITRF2005 epoch 2005.0 coordinates and velocities file

= Quality check - individual weeks comparison

MathCAD 14

= Transformation ITRF2005 — ETRF2000 (R05)
= 14 parametric transformation (Memo)

Homogenous set of coordinates — ETRS89 ETRF2000(R05) epoch
2008.500
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PART rok

= Another product from o
the time series
mOnitoring '3:;8
= Trend = station i —
Ve|OCity 1000 1100 lizlggtyilli?'mo 1400 1500

= Determined by linear wrwn e
regression in £
MathCAD14 £
= Horizontal component :

= Vertical component
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Velocities estimation
Important remarks, guestions

= Permanent stations velocities (trend)

= Behavior of the antenna handle/monument or ground
movement (intraplate velocity)?

= Velocity estimation just from 3 years time interval —
sufficient interval or not?

= Geodynamic SGRN points (B class of the

geodetic controls)
= Usage of different kinds of equipment during
campaigns = jumps (impossible to determined)
= Campaigns takes only 3-6 days — sufficient?
= Quality of SGRN velocity equal to permanent stations
velocity?
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- x —» 2 mm
| SKTRF09
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Evaluation of all computations
Quality verification

Next EUREF TWG meeting
= Ask for coordinates validation

SKTRFQ09 — The new Slovakian ETRS89
reference frame introduction

= Homogenous (active and passive part)
= High quality
= Satisfied users and customers
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Thank you
for your attention

Branislav DroS ¢ak — DuSan Ferianc
Geodetic and cartographic institute Bratislava, Slovakia
branislav.droscak@skgeodesy.sk, dusan.ferianc@skgeodesy.sk

2. —5.june 2010, Gavle, Sweden



