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SLR biases

SLR is a clean, absolute ranging technique with essentially
two types of bias due to errors at the stations e.g.
calibration and/or synchronization issues, hardware
malfunctioning:

= time biases, and
" range biases

The range bias is the most critical, being highly correlated
with height over short periods

The presence of intermittent biases can introduce jumps
In the coordinate time series
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SLR sensitivity to the TRF datum
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ILRS range bias information sources

Engineering bias report from CDDIS
(1) database and from the stations through
SLRMail

(2) Rapid, daily bias analysis report

from the ILRS ACs

(3) Bias time series estimated from a
multi-year solution
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Daily Bias Report Example: JCET

7090 Yarragadee S@1@7M@BL
#

GDoD PASS EDIT CALIB+ CALIB CALIB++ STPASS TEMP
# 0BS DUR 0BS MEAN SDEV SHIFT RMS [K]
# STA ID YY/MM/DD HH:MM SAT A m m [MIN] [mm] [mm] [mm] [mm]

#

78908513 7/11/26 ©7:50 Al
78908513 7/11/26 ©9:52 Al
78908513 7/11/26 11:33 L1
78908513 7/11/26 11:58 Al
78908513 7/11/26 14:03 AL
78988513 7/11/26 14:21 S1
78908513 7/11/26 14:49 L1
78908513 7/11/26 15:43 L2
78908513 7/11/26 16:04 Al
789008513 7/11/26 16:07 S1
78908513 7/11/26 16:21 L2
78908513 7/11/26 17:59 S1
78988513 7/11/26 18:06 Al
78908513 7/11/26 18:28 L1
78908513 7/11/26 19:23 E1
78908513 7/11/26 19:44 E2
78988513 7/11/26 19:59 L2
78908513 7/11/26 20:59 E1
78908513 7/11/26 21:23 E2
78908513 7/11/26 21:33 L1
78908513 7/11/26 23:33 S1
#

#7237 Changchun 216115021
# 00D CALIB+ CALIB CALIB++ STPASS ELEVATION

# 0BS MEAN SDEV SHIFT RMS MAX MIN

# STA ID YY/MM/DD HH:MM SAT A i i [mm] [mm] [mei] [degrees]

#

72371901 7/11/26 @8:49 L1 . . . . . 9842 22 . 51.6

72371901 7/11/26 1@:25 S1 . . . . . 9842 12 . 75.5

72371901 7/11/26 11:12 L2 . . . . . 9842 18 . 79.9
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72371901 7/11/26 12:07 L1 . . . . . 9842 15 . 66.
72371901 7/11/26 12:18 S1 . . . . . 9842 24 . . . 23.
72371901 7/11/26 20:30 Al . . . . . 9848 15 . . 52.
#

#7249 Beijing 216015004
# W] CALIE+ CALIE CALIB++ STPASS ELEVATION

# 0BS MEAN SDEV SHIFT RMS MAX MIN
# STA ID YY/MM/DD HH:MM SAT A mn [mm] [mm] [mm] [mm] [degrees]

#
72496101 7/11/26 10:24 S1 17 . . . . 17984 10 11
72496101 7/11/26 11:11 L2 21 . . . 17984 1@ 12
72496101 7/11/26 12:03 L1 5 . . . . . 17984 12 12
72496101 7/11/26 12:13 S1 16 . . . . . 17984 198 11
724961081 7/11/26 15:13 L2 16 . . . . . . 17984 9 15
72496101 7/11/26 20:28 Al 26 . . . . . 17969 6 21
#

#7403 Arequipa _42202M003
# 00D CALIE+ CALIE CALIB++ STPASS ELEVATION

# 0BS MEAN SDEV SHIFT RMS MAX MIN
# STA ID YY/MM/DD HH:MM SAT A [mm] [mm] [mm] [mm] [degrees]

#
74331304 7/11/26 13:15 S1 . . . 3432 E
74831304 7/11/26 13:35 L2 . . . . . 3432 E
74831304 7/11/26 14:06 L1 3432 E
74831384 7/11/26 19:23 A1 . . . . . 3434 E

24.1
32.2
45.4
18.8
25.2
15.3
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5 3 7
5 3 <]
5 3 1
5 -2 7
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Daily Bias Report Example: HIT-U

Pass by pass biases — Herst Lageos-1

Major analysis upgrade Update of a prio

mean= —0.705
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Weekly Mean Bias Report

FEEERERERRERRRRRERRRERREERRRRERERRRREERRRRERRRRRER KRR R ER KRR R R R R R R R R R kR R R R Rk

5LR Electrenic Report Wed Nowv 21 14:15:84 CET 2007 Message Mo. 8995
koo ok ok ok b R ok ko ok ok kR R ok ok koo ok Rk Rk Rk Rk Rk
Author: Werner Gurtner

Subject: ILRS Combined Range Bias Report 21-Nov-2887

ILRS Combined Range Bias Report
ke ok o ok sk ok ke ok ok ok sk ok ok ke ok e ok okok e ok ek sk ke ke ek ke ok

2087-11-87 @@:00 UT - 2007-11-21 @e:00 UT

Compiled by: SLR Observatory Zimmerwald
Date © 20@7-11-21 12:38 UT
E-Mail : Werner.Gurtner@aiub.unibe.ch
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Multi-year range bias monitoring

Multi-year solution, actually @ «CDDIS Bulletin Site Log
with LAGEQOS 1/2 only SLRMall Info from the stations

Definition of:

e unrecoverable data to be edited
e sSites requiring bias estimation
e bias to be applied
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Range bias estimation from ASI06 solution

The biases are estimated from a multi-year solution
spanning January 1983 to July 2007

The solution Is loose and SSC/SSV are estimated over the
entire time span

One bias estimated every 15 days after the SSC/SSV/EOP
adjustment

The biases are one-way and should be subtracted from
the observations
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Zimmerwald coordinate time series

| i
8 "...‘r P 7810 Coordinate Residuals w.r\ tauxilianTREZA00_JCETSLR. SNX
N-* L g
s g i T ' '
| A il | —— ilrsa: WMEAN: -0.71§ WRMS: 15508 ||
| ’,L‘_:IIJ}JI,II ! th
0 | ?quﬁﬁ'*
[©) 4 ‘Jr sl H. ' 1 L G
% * i I | |:-1.“'1'=15Plu III’! | ) ]
o -8 .'I'Il n‘|'i| ; ‘Il‘ I L
1 1 '
212 . . | |\ 1
5 1998 2000 2002 2004 2006 1998 2000 2002 2004 006 N 200
ONorth cm Riga event timer
o 1 L I I
Y s i S0 [ == ilrsa: WMEAN: 1407 WRMS: 3.217 R
[
L e i = ] :
E 4 4 i Hu-s“\‘.-i,.iuf " ! B E 1 .
— :I M ”’F‘ If'ﬁ"“ﬁ”” |.| = 4k E )
= 7 i i M'ﬂ‘l‘ |( I m -1
S 4- . t hl‘ki-'ﬁ“r i :,III [ | L
- § .J“-:'-'U!‘.'*n i Al :
= & '::\ e 1 0L .
! } | 1998 2000 2002 2004 2008 200
=12 [ B
8; T i I I T
2 ;5?5 2000 Bi 2002 . 2004 2006 al | —— ilrsa: WMEAN: 2698 WRMS: 4659 ||
g UPcm las Sto £ :
£ las start X p ] £ .-
l_ = o & i |
. £ ]
4 | L = i
. S0 ]
i J | I | | | |
o1,/ Wk 1998 2000 2002 2004 2005 200
i o -
4 - ILRSA residuals w.r.t. ITRF2000
. @ CSPAD start

1998

2000

2002

2004

20086




Station: 7810; Satellite: 7E03301;

Lageos-1 '}ias start Bias stog Wmean= 0.0082

Station: 7810; Satellite: 9207002,
T

wmean= 00069 vwmean=_0.0056

Proposal for both sa‘tellites

2005 2005
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Zimmerwald height before and after bias application
Preliminary results from ASI time series

7810 Coordinate Bias stop nga event timer
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Graz coordinate time series

O
1 1

Aair!
Pff’r

,y.lf,iﬂ*rj-‘.l.

1] Mw
A

0
|

North cm

T
2004

(=]
I

[T
||

-J-#IJ fII H‘#

lw'l li'!l*"

,M*

w-.ﬂ*‘*’*‘i‘
&f""t ﬁ'iﬁw\

WM“‘“

T

cm

1996

2000

2004

Time walk compensation

Time series from ITRF2005 web page

cC
Bom oo
II—[J

AM oM
L1 1

&

."q"rllﬂJFJ H;.ﬂ -g,!llu.-.ﬂ #I'jrn, " I{Hi Wy

i
'5 . F llﬂ 1
'\\ iPl'r‘ Jt\fﬂbilm ﬂf"“]"ﬁ"iﬂ sk

g
i

1996

2000

2004

East (rnrm)

Marth ()

a0

-50

a0

-50

7839 CuNnate Residuals w.rt. RauxiliaryRITRFEDEID JCETELR SHA

T T I | T I
] b —— |Irsa WMEANIE 932 WRMS: 7. 393

| | | | | |
19593 2000 2002 2004 2006 2008

—— ilrsa; WMEAN: 0.676 WRMS: 3559 |—

]
o

L L 1 1
19598 2000 2002 2004 2006 2008

—— |Irsa WIMEAN: -0.747 WRMS: 5958 I'

|
1994

| | | |
1996 195938 2000 2007 ann4 2006

ILRSA residuals w.r.t. ITRF2000

2008



-L-ageos-1

wmean= -0.0115

|
1995
Station: 7839; Satellite 9207002 ;

wmean= 0.0071

Proposal for both satellites

2000
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Graz height before and after bias application
Preliminary results from ASI time series
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ILRS range bias monitoring

Engineering bias report ® Sometimes stations are not aware of
from CDDIS repository existing biases and need to be supported
and from the stations WAUEIEREWAS

through SLRMail

: : : ® Discrepancy between AC bias reports are
(i daty sy st still present and ILRS is in the process of

bias report from the harmonization

ILRS ACs ® AC bias reports are generally not _
homogeneous over years and have a partial
temporal coverage

Bias time series ® Along term analysis overcome the two
. qf i problems and gives a complete,
estimated from multi- homogeneous detection of the biases

year solution decorrelating them from heights
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Conclusions

The re-analysis of the entire data span for the ILRS official
product requires the adoption of the site range bias to
avoid artificial jumps in the coordinate time series

The bias estimation in the weekly standard ILRS product

weakens the solution and corrupts the coordinate (mostly
the UP)

Multi-year analysis is necessary to define:
Bad data
Sites requiring bias estimation
Bias to be applied
The biases of some stations are not completely clear

Historic data are obviously more problematic and info
collected at CDDIS are really a precious source
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