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1. National Geodetic Network

The National Geodetic Network, measured exclusively by
GPStechnique, isdividedinto| order, |1 order and densifi-
cation networksaccording to the classification of geodetic
networks in Estonia.

Theaveragedistance between adjacent pointsis70-110 km
inthe | order and 15 kminthe Il order network with the
number of pointsin networksbeing 13 and 199, respectively.
Thel and 1l order geodetic networkswere completedin 1998
and are the densification of EUREF network in Estonia
(resultsof EUREF-Estonia-1997 campaign (RUDJA 1999))

The Densification Network (Fig. 1) was established area
by area during the period 1992 - 2001 by companiesRAS
REI, OU REIB, ASPLANSERK, working under contract
withtheEstonianLand Board (ELB). Thenetwork consists
of 3922 pointsestablished mainly in pairswiththe average
distance between the pairs being 5 km.
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In measurements the Ashtech P-12, Ashtech Z-12, Javad
Regency and L egacy GPSreceiverswere used. Chokering
antennaswere used starting from the year 1999. The main
characteristics of GPS measurements were as follows:
averagelength of the measurement session 1"30™, sampling
rate 15° antenna cut of angle 10°. The datawas evaluated
using singlebaseline concept software GPPSfrom package
PRISM (AshtechInc.), incalcul ationsthe broadcast epheme-
ridesand tropospheremodel with standard parameterswere
used.

Thecompiledfinal network congistingtotally of 15692 GPS
vectorswasadj usted intwo groups—Estonian mainland and
West-Estonianidands (RUbaa 2001a, RUbaa 2001b) by AS
PLANSERK in 2001. The adjustment based on the coor-
dinatesof | and |1 order networks. In adjustment the software
package Global X -Positioning System (Inpho Technology
QY) was used.
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Fig. 1. The National Geodetic Network of Estonia.
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2. Local Geodetic Networksin Urban Areas

Intheyears1940—1990 geodeti c networkswere established
for 156 settlements, thecoordinateswerecal culatedinlocal
systemsderived either fromPulkovo 1942 or fromlocal zero.

In connectionwith transforming to the National Reference
Systemthe corresponding parametersweredetermined and
coordinates recal culated for a number of local networks,
thelocal geodetic networksin 7 townswererenovated during
the past 10 years. Thiswork will be continued and the net-
worksin 25 towns and settlements of Estoniawill be fully
renovated during the present and next year. The GPS and
terrestrial methodswill be combined in the measurements.

3. Levelling Network

First 31 km of | order levelling network were levelled in
framework of the pilot project near Tallinn by AS
PLANSERK workingunder the contract withELB in2001
(RUDJA 2001c). Inmeasurementsthe DiNi 11 digital level
and invar rods of NEDO were used. The accuracy O = +
0.14 mm/km and F = £ 0.01 mm/km was estimated for
random and systematic errors, respectively.

Threemorepointsfromthell order and Densification Net-
work wereincluded foll owing the concept of theintegrated
National Geodetic Network (RUDJA 1996, RUDJA 1999)
during the levelling.

Furthermore, about 100 km of | order levelling lines was
reconstructed in the same time.

4. Gravimetric Network

Thell order rel ative gravimetric measurementswere made
(OJA 2002) between 71 pointsof thel, 11 and 111 order gravi-
metric network and points of the | and Il order National
Geodetic Network (Fig. 2) by ELB in2001. In measurements
thetwo LaCoste& Romberg gravimetersloaned fromNIMA
(National Imagery and Mapping Agency, USA) wereused.
The overall accuracy obtained was £ 10 ... + 30 mGal on
average.

Inframework of UEGN 2002 project the gravimetric data
of network consisting of 7 | order and 70 |1 order points
(averagedistance between thepoints50 km) will beddlivered
for the joint European adjustment.
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Fig. 2. Gravimetric measurements in 2001 (OJA 2002).
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5. GPS-levelling points

Respondingtotherequest of theEUREF TWG, information
about the avail ability of GPS/levelling pointsin Estoniais
given below.

A. The concept of the National Geodetic Network aims at
cregting theintegrated georeference based on GPS, levelling,
gravimetric networks and network of sea level stations.
According to that, 126 points of the | and Il order were
planned to include directly into a high precision levelling
network. From those points 5 were included and 23
connected by | order levelling (random errors O = + 0.5
mm/km, systematic errorsF =+ 0.05 mmvkm) sofar. Incase
of connection only one levelling benchmark was used as
fiducial loosing with that not necessarily the precision but
reliability. In (RUDJA 1999) the overview of GPS measure-
ments and data evaluation in the order GPS network was
given. Incaseof thell order net thetechnology usedisvery
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muchthesamehavingthedifferenceinsessionlengths. The
averagedistance between the pointsdescribedis45km. The
combined GPS+levelling error isabout + 1 cm.

B. Inaddition to the above-mentioned high precision GPS-
levelling points, there are another 400 points. They arethe
old triangulation pointsincluded into a Densification Net-
work. The normal heightsof the pointsarefrom il and IV
order levellingwith corresponding accuracy asO =+ 5 mnv/
kmand O =+ 10 mmV/km, respectively. Technology of GPS
measurementsand dataeval uation wasdescribed earlierin
the present report. Accuracy and reliability of both, results
of the GPS measurements and levelling are heterogeneous
—thecombined GPS+levelling error varied fromabout + 2
uptox10cm.

InFig. 3thegeometry of the GPS-levelling pointsdiscussed
are shown.
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Fig. 3. The distribution of the GPS-levelling pointsin Estonia.
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