S,
A% | MAA-AMET
R,

Verification of GNSS data in
Estonia

Dr Karin Kollo
Department of Geodesy

Estonian Land Board

UN/NEPAL Workshop on the Applications of Global Navigation Satellite Systems, 12 — 16 December 2016, Kathmandu



S,
A% | MAA-AMET
R,

QOutline

* Introduction

» Data used

 GNSS networks and time series

* Models (LU, GIA) and comparisons
* Results
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Introduction

 Estonia is situated at the South-East corner
of the Fennoscandian post-glacial rebound
area

* The impact of ongoing Glacial Isostatic
Adjustment (GIA) can be noticed on
accurate geodetic measurements, such is
GNSS

UN/NEPAL Workshop on the Applications of Global Navigation Satellite Systems, 12 — 16 December 2016, Kathmandu
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Data used
* From GNSS network

— Estonian GNSS permanent reference stations
— GPS campaigns held in 1997 and 2008
* From modelling

— land uplift models (NKG2005LU and
EST2013LU)

— GIA model

UN/NEPAL Workshop on the Applications of Global Navigation Satellite Systems, 12 — 16 December 2016, Kathmandu
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Campaigh-wise GPS measurements

e 1997 and 2008 for I-order geodetic network

e The computations with Bernese, versions 4.2
and 5.0

UN/NEPAL Workshop on the Applications of Global Navigation Satellite Systems, 12 — 16 December 2016, Kathmandu
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ESTREF computations

« Since 2007 (week 1448) cumulative daily
and weekly solutions

» Bernese software (versions 5.0 and 5.2)
 Guidelines for EPN and NKG

» Altogether ca 80 stations computed

UN/NEPAL Workshop on the Applications of Global Navigation Satellite Systems, 12 — 16 December 2016, Kathmandu
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Time series analysis

« TS from 7 CORS were analysed and
horizontal and vertical uplift rates were
derived

* The time-series were compiled using
programs CATREF and CATS

UN/NEPAL Workshop on the Applications of Global Navigation Satellite Systems, 12 — 16 December 2016, Kathmandu



o 3
A | MAA-AMET
e,

Velocity from GNSS
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um=0,6*10° Pa s;
Im 6,5*106 Pa s;
LT=75 km

* GIA model for
Fennoscandia,
based on KL05
0 Ice model

(Kollo et al., 2016)
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Comparisons with models

* The observed displacements of geodetic
points as well as velocity estimates of
CORS were compared with the predictions

— latest PGR empirical models (e.g. NKG2005LU
and EST2013 LU)

— GIA model

WGRFPN meeting Copenhagen 26-27 May 2014
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Velocity from models (LU, GIA)
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Results

* |In most cases good fit between the

(0)
o T

nservations and models was found

ne higher discrepancies appeared in the East

and South-East Estonia

— Noise in measurements (GNSS, levelling, TG,

gravity)

— no observation data from study area have been

used in compilation of widespread ice and GIA
models
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Thank you!

Contact information:

karin.kollo@maaamet.ee
www.maaamet.ee
geoportaal.maaamet.ee




