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= Combination of weekly and daily re-processed solutions
= Comparing two series of weekly solutions

» |nvestigation of datum definition by applying ITRF2005
versus ITRF2008
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e LAC Solutions
Selected time window: Selected time window:
First session 2006 - 0010 First session 2006 - 0010
(Week.d 1356.0) (Week.d 1356.0)
Last session 2006 - 3650 Last session 2006 - 3650
(Week.d 1408.0) (Week.d 1408.0)
Solution type: WEEKLY Solution type: DAILLY
LAC #Sol . #Gaps Integrity LAC #Sol . #Gaps Integrity
BEO 53 0 100.0% AS 365 0 100.0%
GO0 53 0 100.0% BEO 365 0 100.0%
1GO 53 0 100.0% DEO 14 351 3.8%
INO 52 1 98.1% GO0 365 0 100.0%
LPO 53 0 100.0% 1GO 365 0 100.0%
MUO 53 0 100.0% LPO 365 0 100.0%
MU_ 52 1 98.1% MUO 364 1 99.7%
NKO 52 1 98.1% MU_ 365 0 100.0%
OLO 52 1 98.1% NKO 365 0 100.0%
SGO 51 2 96.2% OLO 364 1 99.7%
SuUo 53 0 100.0% ROO 365 0 100.0%
UPO 53 0 100.0% SGO 362 1 99.7%
[[8]0] 53 0 100.0% SUo 365 0 100.0%
EUO 53 0 100.0% UPO 365 0 100.0%
wuUo 365 0 100.0%
Missing solutions: EUO 364 1 99.7%
INO 1408 MU_ 1408
NKO 1408 SGO 1407 1408 Missing solutions: DEO 1358.0-1408.0
OLO 1408 MUO 1365.5 SGO 1408.0
OLO 1408.0 EUO 1385.6
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R | Coregrashy ond Geocesy Coordinate Comparison
LAC vs. Combined Solution (RMS)

Coordinate Repeatability

North Coordinate Repeatability
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Coordinate Repeatability

Coordinate Comparison

MHorth
B 000
B FUR-DAILY
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Solution: EUR
Type: DAILY
Inspected solutions: 57 Ratio Solutions/Stations
4,5
Median North: 0.66 mm 4
East: 0.68 mm 35
Height: 3.74 mm 3
2,5
Solution: EUO 2
Type: DAILY 15
Inspected solutions: 365 1
0,5
Median North: 1.11 mm 0
East: 1.89 mm MEUR ®EUO
Height: 8.90 mm
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LAC vs. Combined Solution (RMS)
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ooty or Boodssy Coordinate Comparison
LAC vs. Combined Solution (RMS)

Coordinate Repeatability

Morth Coordinate Repeatability
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Solution: EUO
Type: DAILY Coordinate Repeatability

Inspected solutions: 365 o000 Height
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e sodesy Comparing Two Series of Weekly
Solutions

RMS of Helmert ftransformation

= Comparison of coordinates: )

Solution 1: Combination of weekly LAC
solutions

Solution 2: Combination of daily LAC solutions ¢
and successive combination of 7 days

Z.00

= Unequal LACs involved for B (s S S

0 0

SO I u tl O n S 1 an d 2 1356 1363 1370 1377 1354 1391 1398 1405
Heeks

SNEC 0.1 /0.0/100.1 (N/E/H) mm -> antenna change within week
RMS Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
SNEC U 35.59 29.72 30.40 30.75 24.15 -19.46 -50.30 ~36.78

GOPE -0.0/0.0/64.9 (N/E/H) mm
RMS Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
GOPE U 10.01 -0.51 7.90 3.66 -1.86 8.52 -21.11 -1.84

GANP -0.3/-0.5/76.1 (N/E/H) mm
RMS Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
GANP U 64.05 20.40 9.33 10.97 13.64 -154.05 -4.13 -7.42
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ITRF Stations in Europe

% ITRF2005
@® ITRF2008

12
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Reference ETRS89
Sites

EPNO5.CRD - Solve NEQ - Transform into -
EPNO5.VEL system ETRF2000
—>Check residuals

of reference sites,
accept/reject sites

- Check reference
frame stability and
validate MCC

EPNOS.CRD - Solve NEQ - - Transform into
EPNO8.VEL ETRF2000

system

—>Check residuals
of reference sites
accept/reject sites
é

- Check reference
frame stability and
validate MCC
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R | it Validation of Reference Site Coordinates
- ITRF2005 vs. ITRF2008 -

Accepted Reference Sites Rejected Reference Sites
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FMZ of transformation

= Solved reference site coordinates (accepted stations)
of weekly combinations et

vs. R o LT
ITRF (2005 or 2008) reference T e
= Rejection criteria:
— 1 cm for North and East
— 3 cm for Height

T T T T T T T T
1356 13563 13570 1577 13564 1391 1395 1405
Heeks
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e R odesy ITRF2005 to ITRF2008
Formal Transformation for Period of 2006

1,0 1

0,9
0,0 -

0,8

07

1,0
0,6

it
E 20 —X-Shift g s
e
—Y-Shift o4 —Scale
—Z-Shift
-3,0 03
0,2
4,0
0,1
-5,0 0 v : . -
1356 1366 1376 1386 1396 1406 1356 1366 1376 1386 1396 1406
Weeks Weeks

= Shift and scale parameters from published values

T2 T3
mm mm mm 10-9 mas mas mas
-0.5 -0.9 -4.7 0.94 0.000 0.000 0.000
+/- 0.2 0.2 0.2 0.03 0.008 0.008 0.008
Rates 0.3 0.0 0.0 0.00 0.000 0.000 0.000
+/- 0.2 0.2 0.2 0.03 0.008 0.008 0.008

Transformation parameters at epoch 2005.0 and their rates from ITRF2008 to 1TRF2005 (ITRF2005
minus ITRF2008) (Reference: http://itrf_ign.fr/1TRF_solutions/2008/)

= Rotation parameters are zero

25.11.2010 7th LAC Workshop, November 18 - 19, 2010, Warsaw, Poland 11



R

Federal Agency for

Cartography and Geodesy

3.0

Impact of Reference Stations on Weekly
EPN Coordinates (ITRF200X)

Helmert translation parameter
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= 4-parameter Helmert
transformation (Shift and Scale)

= Formal transformation parameters
could not be re-coverd

= Published scale parameter of 0.94
ppb is stricly no datum parameter

= Use IGSO08 orbit and ANTEX files
In processing mandatory
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Helmert translation parameter
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= 7-parameter Helmert
transformation

= \Weekly solution transformed
from ITRF2005 and ITRF2008

into ETRF2000

= Published transformation
parameters between ITRF2005

und ITRF2008 applied
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Impact of Reference Stations on Weekly
EPN Coordinates (ETRF2000)
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AR | Covaranty i Soodesy Impact of Reference Stations on Weekly
EPN Coordinates (ETRF2000)

Helmert scale parameter
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= Applied scale parameter
for transformation of
ITRF2008 to ITRF2005
recovered, because
actually this scale
difference was not realized

= Scale impact shown In

Mean Height change 5.8 mm
local system Mean Horizontal component change 1 mm
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m ‘ Cortaotanhy oud Geodesy Coordinate Changes induced by
ITRF2008
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= Calculated RMS of coordinate differences
= No Helmert transformation applied

= EPN(ITRF2005) — EPN(ITRF2008) and
EPN(ETRF2000) (1) — (2)
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= Pilot re-processing without model changes demonstrates
Improvements w.r.t. operational solution

= Generation of weekly from daily solution by AC possible,
but weekly LAC solution is useful anymore

= Evaluation of ITRF2008 need to be repeated, when
|GS08 orbit and ANTEX files has been used for the data

analysis
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