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Used dataset

GGOS-D: consistent modelling

Weekly solutions in SINEX files, 1993 — 2007

SLR GFZ: Station coordinates
ERP with 24h resolution

Range biases for some stations

Gravity field coefficients up to degree and order 2

SLR DGFI: Coordinates, 24h ERP, Range biases

Gravity field coefficients separately for
Lageos1 & Lageos?2



* The influence of range biases on the solution

* The influence of estimating gravity field coefficients

Weekly solutions:

Only station coordinates and ERP estimated
Gravity field coefficients fixed
NNR + 1st UT1 fixed

stations with large deviations for
a certain week not used for datum



DGFI| & GFZ solutions: coordinates

Weekly squared RMS of coordinate corrections

GFZ DGFI
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DGFI| SLR solution: ERP w.r.t. C04

X pole: DGFI GGOS-D w.r.t. C04

Y pole: DGFI GGOS-D w.r.t. C04
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GFZ SLR solution: ERP w.r.t. C04

X pole: GFZ GGOS-D w.r.t. C04 Y pole: GFZ GGOS-D w.r.t. C04
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GFZ & DGFI solutions: ERP differences
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DGFI| & GFZ solutions: coordinates

Helmert parameters between DGFI and GFZ solutions
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Network geometry

90

60
30|
0_

_9980 -120 -60 0 60 120 180




Network geometry: correlations

Helmert parameters:
W scale factor

Xest =W R Xret +T R matrix of rotations

Design matrix: T translations
1 0 0 x, O z, -y
A=|0 1 0 y, -z, 0 X
0 0 1 z -x; 0 i '
“oy X Normal equation matrix:

0 _Ezii Ey 0 Ezf+yi2 _EXiYi _EXZ
Y0 Suo Ty 3 S
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Network geometry: correlations

A

Uniform distribution over the globe:
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Covariance/correlation matrix:
Tx Ty Tz Sc Rx Ry Rz

Tx (A 0 0 0 0 B 0 X

Ty |0 A 00 -B 0 0 Asymmetric distribution
Tz 0 0 A B 0 0 O -

sc o o BA 0 0 o0 over Iatl_tude cause

Rx [0 -B 0 0 A 0 0 correlations Tx - Ry,

A O Ty — Rx and Tz - Scale
z 0 0 00 0 0 A,




Network geometry: correlations

orrelation

correlation Tz-Scale
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Network geometry: correlations
Ty-Rx
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DGFI| & GFZ SLR solutions

Number of observations

DGFI has ~200
observations more

DGFI-num-obs minus GFZ-num-obs
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DGFI| SLR solution: bad observations?
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GFZ SLR solution: lack of observations?

Week 99 360
GFZ: singular ERP
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Combination: weighting

6 v £ mean diag divided by DGF] mean diag Mean diagonal elements for
5| - coordinates:
d - DGFI divided by GFZ ~ 1

e Weekly weighting factor
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Combination: ERP w.r.t. C04
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Y pole: GFZ & DGFI combined
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Combination: Range Biases stacked
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Combination: Range Biases stacked
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Combination: Range Biases stacked

X pole |
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Influence of Range Biases

GFZ GGOS-D weekly test solutions:

1. Range Biases estimated

2. Range Biases fixed to zero

Number of range biases:
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Influence of Range Biases: ERP
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ERP differences:
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Influence of Range Biases: coordinates
Tx: RB est vs. RB=0
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Influence of Range Biases: coordinates
Rx: RB est vs. RB=0_ | | Ry: RB est vs. RB=0
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Influence of Range Biases: coordinates
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Influence of Range Biases: coordinates
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Influence of Range Biases: coordinates

RB

dh(e) =RB cos(90-¢)

e = 20 deg

dh(20) =RB cos(70)
dh(20) ~ 0.66 RB
dh(0) = RB



1t degree Gravity Field Coefficients

GFZ GGOS-D weekly test solutions:
1. 1stdegree GFC estimated

2. 1st degree GFC fixed to zero

* 1stdegree Gravity Field Coefficients are fixed (to zero)
———>  No-Net-Rotation + 1 UT1 fixed

* Estimation of 15t degree Gravity Field Coefficients
———> No-Net-Rotation + No-Net-Translation
+ 1 UT1 fixed



1t degree Gravity Field Coefficients

Tx: GFC est vs. GFC=0
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1t degree Gravity Field Coefficients
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1t degree Gravity Field Coefficients

Rx: GFC estvs. GFC=0 Ry: GFC est vs. GFC=0
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Network geometry
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Network geometry: correlations

Helmert parameters:
W scale factor

Xest =W R Xret +T R matrix of rotations

Design matrix: T translations
1 0 0 x, O z, -y
A=|0 1 0 y, -z, 0 X
0 0 1 z -x; 0 i '
“oy X Normal equation matrix:

0 _Ezii Ey 0 Ezf+yi2 _EXiYi _EXZ
Y0 Suo Ty 3 S
DA RSN e



Network geometry: correlations

A

Uniform distribution over the globe:
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Covariance/correlation matrix:
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Tx (A 0 0 0 0 B 0 X

Ty |0 A 00 -B 0 0 Asymmetric distribution
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Network geometry: correlations

orrelation

correlation Tz-Scale
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Network geometry: correlations
Ty-Rx
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1t degree Gravity Field Coefficients: ERP

__Y pole

3 X pole
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ERP differences:

GFZ solution with GFC
estimated minus GFC
fixed to zero



Estimating 1t degree Gravity Field Coefficients vs. fixing
them to zero

E— » systematic differences in ERP

* RMS of ERP time series remains on
the same level

Different sets of stations with Range Biases estimated

e differences in coordinates of stations
and ERP

Combination of Range Biases

e differences in coordinates of stations
and ERP, but not significant



Multiyear solution: X pole

combined
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Multiyear solution: Y pole

combined DGFI

Y pole
T
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Multiyear solution: UT1

combined

uT1
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Thank you!



