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Introduction: drivers for datum modernisation

GNSS network and first processing results

Transformation parameters between local and geocentric datums
Height transformation using precise geoid models
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The drivers for new datum development: remove existing distortions in current old datum

UThe Coordinate System of 1942 (CS42) has been our national

datum since its adoption in 1946, providing fundamental

positioning infrastructure for Uzbekistan.
O Vertical coordinates are referred to the Baltic Normal Height ‘
Datum of 1977 (BHD)

WThe general regional deformations in the north and the east
countries made 20-30 m, local deformations on border of blocks |
of up to 10 m and more have been recorded

UThe territory of Uzbekistan, lying across the Eurasia/India plate

boundary, is subject to ground movements across the country of

0w

4-5 cm/year, disregarding the effects of large earthquakes. ) Do g B o S
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Technological improvements : GNSS network

Subnetwork Measurements Number of Distance
period stations between stations
60008 66008 72008 Reference Station 9.09.05-9.11.05 4 500-800 km
T Network (RGN)  15.08.06-28.09.06 MAGK (Tashkent)
! FARG (Fergana)
*~ JARQ
(Dzharkurgan)
o AN URGA (Urgench)
j. 'TE ) ﬂ v A
A le gpoc
n . Satellite geodetic 13.09.05 1o 15 100-300 km
oo = - ‘ = network 0-th class 31.10.05
N M " points (SGN-0) 17.08.06 o
Sy 26.09.06
Points class Satellite geodetic the network 145 30-150 km
B CORS .
2 i network 1st class  developed in stages
. SoNA points (SGN-1) from 2010 to 2014
Continuously Since 2018 50 25-30 km
e e e Operating
Reference Station
System (CORYS)
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TASH Reference latitude: 41.996568! WRMS = 1.9 mm; NRMS = 0.52
Reference ati ; NRMS = 039
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daily position time series at international it

sites KIT3, TASH, MADK, MTAL with 11 | Edy

horizontal weighted RMS < 1.6 mm and e
vertical weighted RMS < 6.1 mm
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GNSS processing
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daily position time series at reference sites (RGP) JARQ, FARG, URGA, MAGK with horizontal weighted RMS < 1.0 mm and

vertical weighted RMS < 3.8 mm.
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CORS stations velocities from 2018-2020
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The resulting velocities at the 50 sites show uncertainties that range between 0.07 and 2.58
@ mm/yr for the horizontal components and between 0.31 and 8.9 mm/yr
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Deformation matrices between CS42 and WGS84

Maximal height anomalies (up to -40 m) is in Fergana valley region

Horizontal deformation (mostly in longitude) is near the main
tectonic faults
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Comparison “modeled” and “measured” coordinates
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Height system definition :

1. The improvement of GGM with GNSS-leveling data is based on modeling and interpolation of the differences between
the GNSS-leveling geoid heights and GGM geoid heights at “common’ points.

GNSS—levelli GGM
ANi — Ni evelling Ni

2. GGM geoid undulations NGGM at control points are received using Calculation Service of the International Center of
Global Terrestrial Models (ICGEM).

3. Corrector surface fitting (CSF) approach
f(p,A)=AN =NV _N®M =a +ap +a,A..=a X+V,

T =a,+a¢ +a,4 + - trend surface

4. The trend values calculated for each point then dN values were calculated by subtracting the geoid height differences

5. The improved geoid height: NP = N M 4 dN.
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GGM'’s corrector surface construction: case Fergana valley

Time of Data used for
releasing GGM

EGM2008 2008 2190 S(GRACE), G, A

EIGEN-6C4 2014 2190 S(GOCE, GRACE,
— LAGEOS), G, A
2 S GECO 2015 2190 EGM2008,
— S(GOCE)

EGM2008 EIGEN6C4 GECO
min, m -0,1738 -0,1513 -0,2854

dNeigen6-c4

Buicoxmi : 0.202616

max, m 0,2856 0,2069 0,2966
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Normal height using GGMs: EIGEN-6C4 and GECO vs EGM2008

EGM2008 EIGEN-6C4 GECO

min, m 377,99 378,20 378,20

max,m 879,97 880,25 880,43

7

1 n
ME = H%(Z EGM 2008 — ZGGM )

1 n
RMSE = \/ﬁg(z eam 2008 — Zaem )?

o iy ’ H(EIGEN-6C4)
\ ":,‘ \ ) = ~  Bolcokun : 876,212
" ”'- EIGEN-6C4 | GECO
Huakui : 378,665

;? P . ME, m -0,245 -0,292

RMSE, m 0,249 0,324
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Conclusions

Development of upgraded datum for Uzbekistan is currently underway.
However, there are many more options to consider in regards to the final
Implementation of the datum:

 adopting the most accurate and homogeneous data based on the most
recent ITRF

« taking into account the tectonic deformation model

« determining the transformation parameters between reference systems
taking into account the quasi geoid, and

« further refining the global geopotential models by using gravimetric
measurements.
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