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7307 B 1 C 97:253:56118 97:298:62932 97:276:16325 not in ITRF2000, discarded
7307 D 1 C 99:260:46043 99:288:43839 99:274:44941 not in ITRF2000, discarded
7355 A 1 C 01:119:62133 01:145:75983 01:132:69058 not in ITRF2000, discarded
7830 A 1 C 03:097:70658 03:290:51783 03:194:18021 not in ITRF2000, discarded
7357 A 1 C 03:217:45220 03:290:67834 03:254:13327 not in ITRF2000, discarded
7823 A 1 C 04:172:04739 04:178:01370 04:175:03054 not in ITRF2000, discarded
7130 A 1 C 05:213:45454 05:307:03282 05:260:24368 not in ITRF2000, discarded
7358 A 1 C 05:214:30940 05:333:72723 05:274:08632 not in ITRF2000
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SLRF2005 w.r.t ITRF2005
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Time series from ITRF2005 web page
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Time series from ITRF2005 web page
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MacDonald: range residuals from

Station: 7080; Satellite: 7603901;
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range residuals from solution CGS2006 _new
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range residuals from solution CGS2006 _new
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Haleakala: range residuals from solution CGS2006 new
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Data before 1999 deleted
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Zimmerwald: blue range bias from solution CGS2006_new
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rangte residuals from solution CGS2006 _new
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Grasse: range biases from solution CGS2006 _new
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Shanghai : range biases from solution CGS2006_new
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Graz: range biases from solution CGS2006_new
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Herstmonceux: range biases from solution CGS2006 _new
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Matera (7939) : range biases from solution CGS2006 _new
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Matera (7941) : range biases from solution CGS2006 _new
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Wettzell: range biases from solution CGS2006_new

Station: 8834; Satellite: 7603901;

T T T I T T I T T T
ERERRRE b l Dual-eolof----------s--m LaQEOS -1
l’( IEIectronlc update lNeW control system
B AR s M —— -
b4 ollt) y h
L e B TSI N W P
o { p. L, P e LW N TS
l l'l i»l}} n [
T R R WMean= 00001 | "~ Tt .
i wmean= 0.0350 I I wmean= -0.0060
"~ wmean=.0038 A N
| I | | I | | ! | | |
S0 1992 | 1994 1996 1998 2000 2002 2004 2006 2008
i IStation: 8834; Satellite: 92D?D'|2;
I I I " I I I I I

Non core

=30 mm_. 40 mm I Proposal for both satellites
| | | | | | | |

2
1990

1992 1994 1996 1998 2000 2002 2004 2006

— ' — 1o —

2008
Year.



meters

meters

0051

015F

02

Station: 7907: Satellite: 7603901

Range residuals from solution CGS2006_new
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ILRS core sites for EOP referencing
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ILRS core sites for EOP

_ referencing
Site No. dome Wav from to Notes
7080 40442M006 G 1988|--

7090 50107M001 G 1979]|--

7105 40451M105 G 1981 |--

7109 40433M002 G 1981 1997

7110 40433M002 G 1981 |--

7210 40497M001 G 1976 2004 |only from 1994 on???
7249 216015004 G 2002 |-- subset
7403 42202M003 G 1990 dec 2000 |subset
7501 30302M003 G 2000.5 |--

7810 140015007 B 1998 --

7825 501195003 G 2004 (-- Stromlo
7832 201015001 G 2001 |--

7834 142015002 G 1976 1991 | 27772222
7835 100025001 G oct 1988 2005 |subset
7836 14106S009 G 1993 2004

7837 216055001 G 1997 2005 |subset
7839 11001S002 G 1983|--

7840 132125001 G 1983|--

7849 50119S001 G 1998 2003 [stromlo
7907 422025001 G 1976 1992 (272777227
7939 12734S001 G 1983 2000

7941 127345008 G 2001 |--

8834 142015018 G may 1996 |-- subset




REMARK

The definition of core sites for the ILRS should be unique.

No difference anymore between “core sites” and “sites for EOP
referencing”
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LIST OF DATA TO BE DELETED

Core
NonCore
Site No.| Wav | in V50 | Solve ? | Model ? |bias in sol V50 | SOLUTION PROPOSAL Source
1873 G NC NO NO |-- data before 1995.0
1884 G NC NO NO 1993.0 -> data before august 1994
1893 G NC NO NO |-- data before 1998.0 CDDIS
7112 G NC NO NO |-- data before 1985.0 ????
7123 G NC NO YES |-- data from 25 to 30 august, 1988 (3 m bias)
data on may 12, 1993 (> 500 meter bias)
7236 G NC NO NO -- data after 1998.0 (a few acquisitions)
7249 G NC NO NO |-- data before 1999.0
7355 G NC NO NO |-- use only data in 2003
7510 G NC NO NO data from 920623 to 920930 to be deleted |CPDIS
7585 G NC NO NO data from 920623 to 920930 to be deleted |CPDIS
7810 B C NO YES |-- data from dec 18, 1996 to dec 29, 1997
7811 G NC NO YES |1993.0-1994.0 |data before 1993:202 CDDIS
7820 G NC NO NO |- data before 2000:291 CDDIS
7824 G NC NO NO |-- data before 1996
7831 G NC NO YES |-- data before 1984
7832 G C NO NO | data before 1998
7835 G NC NO YES |-- data before oct 1988 ??2??
7837 G C NO NO | data before 1990
7841 G NC NO NO |-- data before feb 19, 2004?27?72




LIST OF SITES WITH BIAS ESTIMATION

Core
NonCore
Site No.| Wav | in V50 | Solve ? | Model ? |bias in sol V50 | SOLUTION PROPOSAL
1864 G NC YES NO 1993.0 -> bias to be estimated over all the period
1868 G NC YES NO 1993.0 -> bias to be estimated over all the period
1953 G NC YES NO -- bias to be estimated over all the period
7237 G NC YES NO 1993.0 -> bias to be estimated over all the period
7530 G NC YES NO -- bias to be estimated over all the period
7548 G NC YES NO -- bias to be estimated over all the period
7810 I C YES NO -- bias to be estimated over all the period
7845 G NC YES NO - bias to be estimated over all the period (bad for EOP

referencing)




LIST OF SITES WITH RANGE BIAS APPLICATION
The range correction should be subtracted from the data and is one-way

NonCCOc:ree in Bias
Site No. |Wav V50 Solve?Model?pbias in sol V50 [SOLUTION PROPOSAL Source
Start Date End Date Correction
7080 G C NO | YES | Jan 1, 1988 Dec 15, 1989 -40 mm Analysis
April 4, 1990 Jan 31, 1993 25 mm CDDIS
Correction to be
added to the
pressure values
March 6, 1995 Jan 25, 1996 2.1 mB CDDIS
Jan 26, 1996 April 24, 1996 10.3 mB CDDIS
April 25, 1996 May 8, 1996 9.7 mB CDDIS
7109 G NC NO YES Jan 9, 1997 Jan 17, 1997 164.9 mm CDDIS
7110 G C NO YES | jan 01, 1984 may 15, 1984 30 mm Analysis
oct 27, 1987 jan 25, 1988 30 mm Analysis
Aug 27, 1996 Oct 2, 02:50 163,6 mm CDDIS
7122 G NC NO YES May 1984 Mar 15, 1987 30 mm Analysis
7123 G NC NO YES July 14, 1987 Oct 8, 1987 -30 mm CDDIS
7210 | G NC NO | YES |1993 -2005 [1983.0 sep 15, 1987 25 mm Analysis
sep 16, 1987 jan 21, 1994 -37 mm Analysis
jan 22, 1994 2000 -11 mm Analysis
7308 G NC NO YES Mar 7, 1995 May 19, 1995 -300 mm Analysis
7512 G NC NO | YES Mar 1992 May 1992 -30 mm Analysis
7517 G NC NO | YES june 1992 august 1992 -94 mm Analysis




7525 G NC NO YES march 1992 June 1992 11 mm CDDIS
7544 G NC NO | YES sept 1992 Dec 1992 -85 mm Analysis
7545 G NC NO | YES Oct 1993 Mar 1994 15 mm Analysis
7580 G NC NO YES Nov 1992 Jan 1993 68 mm Analysis
7587 G NC NO | YES Aug 1992 Oct 1992 30 mm Analysis
7810 G C NO YES |__ May 24, 1988 Sept 30 1989 50 mm Analysis
7810 B C NO YES | Jan 1998 May 29, 2002 -26 mm Analysis
May 29, 2002 Mar 11, 2003 -16 mm Analysis
Mar 11, 2003 Feb 6, 2006 -26 mm Analysis
7811 G NC NO YES (1993 -1994 |jul 20, 1993 may 19, 1998 -50 mm Analysis
may 20, 1998 mar 28, 2003 -35 mm Analysis
7831 G NC NO YES 1987 June 1990 +85 microsec CDDIS
7834 G NC NO YES Mar 11, 1985 Jul 18, 1986 -30 mm Analysis
7835 G NC NO | YES [1993- 1998 |sep, 1991 Sept 9, 1997 25 mm Analysis
7836 G NC NO YES Jan 1, 1994 Oct 12, 1994 18.45 mm CDDIS
7839 G C NO | YES [93.0to 09/96 | 1983 April 17, 1996 -22 mm Analysis
7840 G C NO | YES | jan 1984 dec 1984 30 mm Analysis
Oct 1, 1994 Feb 1, 2002 -2.5 mm Appleby
Feb 1, 2002 Feb 10, 2007 55 mm Appleby
7843 G NC NO YES may 29, 1992 Feb 28, 1993 492.9 mm CDDIS
8834 G C NO YES [1993 - 1997 |1990 Sept 9, 1992 -35 mm CDDIS
Sept. 10, 1992 April 15, 1996 40 mm Analysis
April 15, 1996 Oct 13,2002 5 mm Analysis
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Bias estimation

The biases are estimated with a long arc solution from jan 1983 to
jul 2007 (CGS2006 _new)

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

The biases before 1992, distributed by Erricos, have been applied

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

The biases are one-way and should be subtracted by the
observations

The pressure values from McDonald in 1995 and 1996 are corrected

Monument Peak bias of 16.36 cm from august 27, 1996 to oct 2 is
corrected



McDonald: range biases from solution CGS2006_new

Station: 7080; Satellite: 7603901;

0.2 T T T T T T T T T T
015+ : —
wmean= 0.0193
01F —
o
2 005k "B .
£ il ¥
b‘llvf'.‘u
B ik - b SBS W - s S
D._ . " '.l P IJ"‘E: T & ‘" \ . A gy " l‘ < h ]
I RN - L) | ; ;
’ ‘ | F. Il
:"" R Ao N N
005 iIRES .
wmean= l0|.04 3 |
01 | 0 ls | . l ] I ] | ] |
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

par . .
* value " delta Pﬁ a priori

CDDIS bulletin 7080 MLRS data was

biased long by 2.5 cm between April Start Date End Date Correction
4, 1990 and January 31, 1993

jan 1, 1988 dec 15, 1989 -40 mm
mar 30, 1990 jan 28, 1993 20 mm
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Platteville: range biases from solution CGS2006_new

Station: 7112; Satellite: 7603901;
0.15 I I I I I

01F —

i l]
005+ mean= 0.0530 -
!

005+ mean= 0.0507 -

01 .

02+ : -

-0.25 | | | | |
1982 1964 1986 1988 1930 1992 1994

par . .
* wvalue " delta PL a priori

Data before 1985 to be deleted?
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Mazatlan: range biases from solution CGS2006_new

Station: 7122; Satellite: 7603901,

0.2 T T T ! T ! T T T !
R
01} ; _

wmean=:0.0124 |

0.05 ‘ : -

ok AL TR 1
means= -0.0258

005k : ' .

wnfmean= 0.b200

" | | | | | i i i | |
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

CET
* value " delta Pﬁ a priori

Start Date End Date Correction

may 1984 mar 15, 1987 30 mm



Huahine: range biases from solution CGS2006 _new

Station: 7123; Satellite: 7603901,

I I I [ I I L

—»— hias_olve_3.out
0.06 |- s Y s

0.04 - wmean= -0.0067 -

Td b AW

-0.02 -

meters

0.04 mean= -0.0397 wmean= -0.0101 }
-0.06 i
-0.08 i

01 =
| | l L L |

1986 1969 1990 1991 1992 1993

ET
* value " delta ?ﬁ a priori

From CDDIS Bulletin vol. 8, num 6
ATSC reports that TLRS-2 data from the 1987 occupation of Huahine,
French Polynesia (July 14 to October 08) was biased short by 3 cm
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Tokyo: range biases from solution CGS2006 _new

Station: 7308; Satellite: 7603901;
0.1 T T T T T T

005 L mean= 0.0581

-0.05 -

01F

015

02F

025+

03 L 1 1 1 1 L
1994 1996 1998 2000 2002 2004 2006 2008

Yeaar .
« value r de?ta " apriorn

From 950307 to 950519 the bhias is -300 mm
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Kattavia: range biases from solution CGS2006_new

Station: 7512; Satellite: 7603901;
0.02 T T T T T T

0.0

T
|

wmean= 0.0025
o i \J L/’/-_— i

-0.01

T
|

-0.02

T
|

-0.03 .

wmean= 0.0279
004 ] ] ] | | |
1986 1987 1988 1989 1990 1991 1992 1993

Year ..
* wvalue - de:fta " apriori

In the 1992 occupation the bias is -30 mm
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Roumelli: range biases from solution CGS2006_new

Station: 7517; Satellite: 7603901;
00‘4 I T I I I I

0.02 /ﬂ -
\’t "a

0 VL—___‘* / ====g—wmean= 0.0005 .

4
-0.02

-0.04

-0.06

I
|

-0.08

-0.1

wmean= 0.0936
012 ] | ] ] ] |
1986 1987 1988 1989 1990 1991 1992 1993

Yeaar ..
« value r de?ta " apriorn

In the 1992 occupation the bias is -94 mm
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Melengiclik: range biases from solution CGS2006 _new

Station: 7580; Satellite: 7603901;
0.08 T T T T T

T
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0.04

T
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T
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0.01
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T
|

-0.02 | | | | |
1967 1988 1989 1990 1991 1992 1993

Year ..
* wvalue - de?ta " apriori

In the 1992 occupation the bias is 68 mm
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w=wmean= -0.0038
00 F "j —\j |

-0.02 - —
-0.03 .

-0.0

Yigilca: range biases from solution CGS2006_new

Station: 7587; Satellite: 7603901;
0.05 T T T T T

0.04 - -

T

0.03

0.02

0.0

T

wmean= 0.0295
Or —— i 7

4 l I | l |
1967 1988 1989 1990 1991 1992 1993

Year ..
* wvalue - de?ta " apriori

In the 1992 occupation the bias is 30 mm
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-0.04 -

-0.06

-0.08 -

0.06

Lampedusa: range biases from

Station: 7544; Satellite: 7603901

0.04 |-

T

0.02

T

T

01F

\ ) S ik ]

v

wmean= 0.0180

_T_:

L

wrr}ean= 0.0680

A2
1967

l
1988

I | l
1989 1990 1991 1992 1993

Year ..
* wvalue - de?ta " apriori

In the 1992 occupation the bias is -85 mm

solution CGS2006_new
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0.06

0.05

0.04

0.03
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0.01

0

-0.01

-0.02

-0.03
1985

0.3

0.2

0.1

-0.1

-0.2

Cagliari: range biases from solution CGS2006 _new
Station: 7545; Satellite: 7603901;

wmean= -0.0025

T I

wmean= 0.0155 -

| |

1986

1957

1988

1989

1990 1991 1992 1993 1994 1995

Station: 7543; Satellite: 7603901;

wmean= 0.1241

wmean= -0.0005

wmean= -0.0918 -

1995

1996

1997

value

1993 1999 2000
FV&&% " a priori

1
2001

In the 1993
occupation the bias
Is 15 mm

Bias to be estimated



Zimmerwald coordinate time series from ITRF web page
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Reference Position of the plot :
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ITRF2005 Residuals analysis
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East (mm) Up (mm)

Morth (mm)
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-50

50

-50

50

-50

Bias start

\

Zimmerwald: ILRSA UEN residuals w.r.t. ITRF2000

Bias stop CSPAD start

7810 Coordinate Residuals w.r.t. \a&iliary\lTWJCETSLRSNX

Riga event timer

-

| I I | | I
i . [ —— ilrsa: WMEAN: -0.716 WRMS: 15,508 ||
C % 1 ] 1 1 1
1993 2000 2002 2004 2006 2008
I | |
- |' —— ilrsa: WMEAN: 1.407 WRMS: 3.217 H
1993 2000 2002 2004 2006 200¢
I I I | | I
B | —— ilrsa: WMEAN: 2.698 WRMS: 4659 ||
i ,,.= Il-— | 35 = =
15 red 1Y 2 a -
i i 2
| | | | | |
1993 2000 2002 2004 2006 2008
" XYZ Residuals

¢ LUEN Residuals

»1997 biases not explicitly reported but evident in the time series
«2007 ILRSA solutions to be neglected due to wrong Stanford corrections applied



Zimmerwald Range Biases from Zimmerwald web page (http:/aiuli3.unibe.ch:8000/slr/zm_calibration.html )

Date Events, might of might not generate a change in the range biases
01 Jan 1997 ZIMLAT: Start of Operation

09 Jul 1997 Begin identified range bias

17 Jul 1997 End range bias

30 Jul 1997 Begin identified range bias

03 Sep 1997 End range bias

01 Jan 1998 Begin identified range bias

29 May 2002 00:00 | End range bias

29 May 2002 00:00 | Start applying Stanford counter corrections
11 Mar 2003 10:00 Blue: Start using CSPAD

28 Dec 2004 12:00 | Blue: Swapped counters: 0236-->3113

28 Dec 2004 12:00 Infrared: Swapped counters: 3113-->0236
03 Feb 2006 15:00 Blue: Riga Event timer replaces Stanford

03 Feb 2006 15:00 Infrared: Applying new Stanford counter corrections

22 Mar 2006 12:00 Infrared: Riga Event timer replaces Stanford
21 Jun 2006 09:10 Blue and IR: Switched to external calibration
06 Mar 2007 17:00 Blue: Temporarily using PM again

Observations between 09 July 1997 and 17 July 1997: All ranges are too long by 0.45 ns = 68 mm
Observations between 30 July 1997 and 03 Sept 1997: All ranges are too short by 0.43 ns = 64 mm
Observations between January 1998 and 29 May 2002, 00:00 UT: All ranges are too short by 0.12 ns = 18 mm.
After february 6, 2006 423 nm: Lageos 1/2 flight times will become shorter by about 50 ps (i.e. -> from 1/1/97 to
6/2/06 range too long by 50 ps)
846 nm: Lageos 1/2 flight times will become longer by about 100 ps (i.e. -> from 1/1/97 to
6/2/06 range too shor by 100 ps)
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0.1

0.05

-0.05

-0.1

Zimmerwald: Lageos-1 range bias (blue) from solution CGS2006_new
Bias with ITRF2000 coordinates

Station: 7810; Satellite: 7603901,

| I | | I
1985 1990 1995 2000 2005
- . . . Year
" walue i delta i apriori
Start Date End Date Correction
The biases have been estimated without All ranges are too long by 0.45 ns ( 68

applying any correction to the data, the 1Y 9 1997 July 17, 1997 mm 1-way)

) . All ranges are too short by 0.43 ns ( 64
table on the right side reports the July 30, 1997  Sept 30, 1997 mm 1-way)

corrections reported by the stations, as a All ranges are too short by 0.12 ns ( 18
reference january 1998 May 29, 2002 mm 1-way)

50 ps too long for 423 (blue)
January 1997 Feb 6, 2006 100 ps too short for 846 (infrared)

LAGEOS time bias for pass 97-08-15 23:18:57 23:24:47 microsec 68.0
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Zimmerwald: blue range bias from solution CGS2006_new

Station: 7810; Satellite: 7603901; Swapped counters
T

. T '
!BIaS start | Bias | /mean= 0.0092

|
0.02 |- T rmagzz oo ]'»étgp-iCSPADr ------- r/ -------- oeeo-o

0.04

K1 1) ENSN—— e = =& e SRR S - )
: i Riga event timer

004 - T e s = posoeos I ------------------ I --------- J ------------------ —
1] 1 - ———— l .......................................... ] ........ I .................. | ......... J .................. -

*-18 mm : . 7 5mm biais reported by the station
-0.08 l | | I I | I |
1996 1998 2000 2002 . 2004 . 2006 2008
| Station: 7810; Satelfte: 9207p02; |
0.04 . . —. ) T - T
20e0S-2 I wméan= -0|0069 I vtmean= 0.0056
0.02 S 2 =Rl S : """"""""" Pkl i 2 D s e =TT
0 e R =~ SRR B S—"
-0.02 - S R e i I ¥ imgﬁ/
-0.04 TWmean= '-P'.'GTTS"I """""""""" .
“0.0B [ mmmmm e e e bl I ---------------------------- -
-26 mm . Proposal for both satellites
0.08 1 1 p " 1 { |
1996 19986 2000 2002 2004 2006 2008



Zimmerwald: infrared range bias from solution CGS2006_new

Station: 6310; Satellite: 7603901;

Swapped counters

meters

T

Lageos-1 | Bias start | !Biaslstop |

! V\!lmean= 0.0081

Nt timer

b station

meters

. : 15 mm biai, reported by the
N t 1 L I 1 I 1
1996 1995 2000 2002 : 2004 . 2006 2008
I Station: B810; Satelllte: 9207']02;
ol T T N T . ™
Lageos-2 | | | | wfnean= 0.0035

an= -0.0091

| 1 | |

Proposal: bias estimation for both satellites

.......................................... 1 Twmfan=-0143_

-0.08
1996 1998 2000 2002 2004

_Year .



Graz coordinate time series from ITRF web page

110015002 7839
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Reference Position of the plot :
X'=4194426.472m Y = 1162694.080 m Z = 4647246.671 m

[Tl 2007 an 25 12:52:20 ITRF2005 Residuals analysis
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Graz: ILRSA UEN residuals w.r.t. ITRF2000
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substituted by Graz
event time

kHz ranging
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78393402
78393402
78393402
78393402
78393402
78393402
78393402

78393402
78393402

78393402
78393402

78393402

51995289

6 1996025
results
7 1996030

11996254
51996271
6 1996296
8 1996351

11997030
2 1997034

8 1997114
9 1997126

0 2000213

Graz: information from configuration file

HP5370A: Trigger Thresholds from 0.25/0.21 to 0.25/0.17 V
HP5370A+2xSR620 now measure parallel; not yet in

All 3 Counter Results now fully used

Counter #4 (SR620) added for parallel measurements

Time Walk Compensation: New Adjustment

3 Counters only; last SR620 removed

4 Counters again: HP5370A + 3 x SR620

UTC(TUG) supplies 1 pps, 10 MHz again
SR620/#1 now as reference counter (instead of HP5370A)

SR620#3 removed; HP5370A+2xSR620 remain
SR620#3 added again; Now: HP5370A+3xSR620

HP5370A + all 3 SR620's replaced by Graz Event Timer

October 9, 2003 kHz ranging
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Graz: range biases from solution CGS2006_new

Station: 7839; Satellite: 7603901;

Lageos-1

wmean= -0.0115
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____New_caLibtalion_--I Graz-event timer.

___________ N .
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|
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Herstmonceux coordinate time series from ITRF web page
132125001 7840
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Reference Position of the plot :
X =4033463.690m Y =23662.520m Z =4924305.198 m

(T3l 2007 tan 25 12:52:34 | ITRF2005 Residuals analysis



Herstmonceux: ILRSA UEN residuals w.r.t.
ITRF2000

7840 Coordinate Residuals w.r.t. \auxiliary\ITRF2000_JCETSLR.SNX

‘40 I Iy I I
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" XYZ Residuals
* UEN Residuals
Correction reported by the station Start Date End Date Ccorrection o be

october 1, 1994 february 1, 2002 -2.5 mm
february 1, 2002 february 10, 2007 5.5 mm
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Herstmonceux: range biases from solution CGS2006 _new

Station: 7840; Satellite: 7603901;
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Wettzell coordinate time series from ITRF web page

14201S018 8834

EAST cm

""vwww

Mww*“"“”"”_

2 Nﬂfﬁ

2000

2004

1

1996
UP cm

2000

2004

F
i | | ‘ J
;‘ ',', !rt M' :p‘ﬂ; 1y

i

e

L

6oc'»i:-|'\>om4><n
P 1

1 J

' ’ | (W

b
J‘l
“u

w\v‘ i A Wm‘wf'ﬂ“ .

i
1996

Reference Position of the plot :

2000

2004

X =4075576.818 m Y =931785.497 m Z =4801583.581 m

2007 Jan 25 12:53:38 |

ITRF2005 Residuals analysis

Jump probably due to the estimation of
the bias until the end of 1996 (AWG
decision)
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Wettzell: ILRSA UEN residuals w.r.t. ITRF2000
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Wettzell system change file

SOD Byte Start Description
46 date
88341001 1 1991001 Baseline system configuration:
MCP,PMT constant fraction discriminator Tennelec TC454
200 ps (FWHM) ND: YAG laser 532nm/1064nm
timing system lecroy 2229 TDC
GPS time receiver TTR6 Allen Osborne and BVA-quarz
(oscilloquarz)
mercury barometer Lambrecht 809 Digiquarz
88341001 2 1992253 APD (SP114) for dual colour
88341001 31993277 PMT replaced by APD (SP114), 2 detektor setup
88341001 4 1994060 new T/R system installed
88341001 5 1994173 SP114 for start-diode installed
88341001 6 1995158 new APD (SP114) installed
88341001 7 1995327 new MCP installed
88341001 8 1996087 BVA-quarz replaced by h-maser
88341001 9 1996106 upgrade of the mcp-electronic, 2 detektor setup
88341001 0 1998201 new nd:YAG laser (diode pumped, 80 psec pulse length)
88341001 1 2000286 new control system
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Wettzell: range biases from solution CGS2006_new

Station: 8834; Satellite: 7603901;
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Monument Peak: range biases from

Station: 7110; Satellite: 7603901;

solution CGS2006_new

wmean= 0.0451

wmean= 0.0160

1985 1930 1995

~ Year
« value " delta " apriori

Until april 30, 1984 -> 35 mm
Oct 20, 1987 to jan 20, 1988 -> 35 mm
Rivedere le date

2000

2005



Haleakala coordinate time series from ITRF web page
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2007 Jan 25 13:53:52 | ITRF2005 Residuals analysis
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Haleakala: ILRSA UEN residuals w.r.t. ITRF2000

7210 Coordinate Residuals w.r.t. Vauxiliarny\ITRF2000_JCETSLR.SNX
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1999:233 True Time GPS steered rubidium
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Haleakala: range residuals from solution CGS2006 new
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Borowiec coordinate time series from ITRF web page
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Borowiec: range biases from solution CGS2006 new

Station: 7811; Satellite: 7603901;
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Grasse (7835) coordinate time series from ITRF web page
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Grasse: ILRSA UEN residuals w.r.t. ITRF2000
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Grasse: range biases from solution CGS2006 _new
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Potsdam coordinate time series from ITRF web page
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Potsdam (7841) : range biases from solution CGS2006 new

Station: 7841; Satellite: 7603901;
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Potsdam (7836) : range biases from solution CGS2006 _new

Station: 7836, Satellite: 7603901,

wmean= 0.0186

W }

Ypa .
* wvalue fP c{elta " apriori

7836 Potsdam data must be corrected by subtracting this value (123 picoseconds) from the two-way
laser range: period January 01, 1994 through October 12, 1994.

123 picosec two way = 0.01845 mm
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Shanghai : range biases from solution CGS2006_new

Station: 7837; Satellite: 7603901;

¢ 1

Data before 1990 to
be deleted
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Bejing : range biases from solution CGS2006 _new

Station: 7249; Satellite: 7603901;
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Data before 1999 deleted
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Remarks

Zimmerwald: The jumps in the Lageos-2 bias series are also visible
In the coordinate time series: higher correlation with the heights?
Biases are roughly aligned to latest estimates.

Herstmonceux: 8 mm jump at feb 1, 2002 not visible. Jump at feb
2007 still not detectable. Biases from sep 15 1988 to 1993.0 have a
drift.

Wettzell: A bias change appears (~ 1 cm) before the new control
system, from the beginning of 2000.0. Biases are aligned to latest
estimates.

Grasse: correction on the data before oct 1988? What happened on
sept 19917

Potsdam (7841): remove data before feb 19, 20047
Platteville (7112): remove data before 19857



ILRSA “backwards” Combined Solution
pre-1993

G. Bianco, C. Sciarretta, V. Lucerl

ILRS AWG Meeting, September 24, 2007, Grasse, France



ILRSA “backwards’ solution — 1983-92

Status

ILRSA CCs have been requested to generate the “backwards”
combined solution starting from 1983

eThe contributing solutions have to be provided as SINEX files, ‘loose’,
with 15-day SSC and 3-day EOP estimates.

<At present, a preliminary set of contributing solutions is available
from:

ASI, JCET, NSGF, GA

Even if the final solutions will be provided after the agreed ILRS AWG
revision on the overall assumptions (e.g. bias), the preliminary
solutions are useful to test the combination procedure under more
difficult conditions: old solutions are expected to be less accurate and
precise, due to the lower number of contributing SLR stations and
lower overall data quality.



ILRSA “backwards” solution — 1983-92

Combination procedure test

eIn order to give a feedback to the contributing ACs for the final
solutions generation, a test combination has been performed on the
1985 SINEX files

The test combination is necessary also to the CCs to verify if the
combination strategy must be modified to take into account the worse
quality of the old solutions

In the test, the loose combination strategy has been relaxed: weak
sites and EOP estimates are not pre-eliminated, to keep as much as
possible the data information; instead, estimates other than SSC and
EOP In the SINEX files are pre-eliminated



ILRSA “backwards’ solution — 1983-92

Combination procedure test

The ASI CGS combination procedure performs a very rigorous check
of the SINEX formalism for each contributing solution: misalignment in
the SINEX blocks (e.g. SITE/ID vs SOLUTION/ESTIMATE, incoherent
PT code, ...) causes the rejection of the input file

eQutlier rejection strategy in the combination procedure must be
carefully revised and adapted to the case of the old solutions: iIn
several cases the combination test failed due to excessive outlier
rejection

Only 15 combined solutions out of the possible 24 have been
successfully completed, partly due to input files inconsistency and
partly to the severe outlier rejection.

The partial results however give several indications.



ILRSA “backwards’ solution- 3d WRMS

50

3d wrms wrt ITRF2000 - 2007 - all sites
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On average, 13 sites are
included in each 15d
combined solution.

The combined solution gives
15mm level 3d wrms for all
sites and 10mm level for the
core sites.

*GA shows the best
performances (12mm, 8mm)

*NSGF seems to be less
aligned with ITRF2000
(38mm, 22mm)



ILRSA “backwards’ solution— EOP

X pole -15d differences wrt USNO "finals.data” (mean)
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ILRSA “backwards’ solution— EOP

y pole -15d differences wrt USNO "finals.data” (mean)
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ILRSA “backwards’ solution— EOP
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ILRSA “backwards’ solution— EOP

*The table below summarizes the statistics on the EOP residuals w.r.t. USNO
finals.data (1 value each 3d) for the 1985 combined solutions (15) and the
relevant contributing ones.

eThe statistics on EOP residuals from the ILRSA combined solution

for the jan-jun 2007 period are also reported as reference

Solution X mean X std Y mean Y std LOD mean LOD std
uas uas uas uas us us

ILRSA 231 625 -700 550 -15 238
ASI 449 463 -766 481 -14 114
GA 251 829 -616 520 -14 198
NSGF 51 1640 -1487 1630 59 858
ILRSA

jan-jun 07 -240 148 194 132 10 35




ILRSA “backwards’ solution
Next Future work

«1983-1992 contributing solutions should be re-issued after conclusive
ILRS AWG discussion on assumptions (e.g. bias)

eContributing solutions are expected in the dedicated, agreed archive
folder and with the agreed naming convention (at present, GA is
different)

eCareful revision to be performed by ACs on the SINEX formalism, in
particular block alignment and coherence and on the analysis strategy
If discrepant evidences result from the combination test (1985)

eIndividual feedback on specific solution problems given (e.g. JCET)

eCareful analysis of the outliers rejection criteria by ILRSA CC; In
particular, specific issues related to the loose combination strategy will
be checked



ILRSA Weekly Combined Solution
Status Report

G. Bianco, C. Sciarretta

ILRS AWG Meeting, September 24, 2007, Grasse, France



ILRSA solution — Jan/Sep 2007

Status
ILRSA CC performed the combination activities in a nominal way

The contributing solutions and the derived combination are still
compared to ITRF2000 for SSC

eThe contributing solutions and the derived combination are compared
to “finals.daily” USNO values; they have been aligned to ITRF2005
since 14 June 2007: it causes visible bias in the residual series, as
described by the USNO note n.24

e GA solution routinely ‘in’ since 070404
e 7941 excluded form core sites (to frame in ITRF2000) since 070411:
apriori SSC/SSV to be updated

*No major criticality has been found in the 2007 solutions



|LRSA solution — 3d WRMS

3d wrms wrt ITRF2000 - 2007 - all sites
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|LRSA solution — EOPs
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|LRSA solution — EOPs
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|LRSA solution — EOPs
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|LRSA solution — Helmert Parameters

Helmert Translation Parameters wrt ITRF2000
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| LRSA solution — Conclusive statements

Remarks

The performance indicators show the expected good agreement of
the combined solution w.r.t. the references (e.g. 1cm level 3d wrms
for ITRF2000 residuals, core sites)

eThe contributing solutions show an overall high-level behavior; ACs
may check their individual performance from the weekly reports.

Future activities
eInclusion of new AC contributions (e.g. OCA-GRGS)
eAlignment to ITRF2005



Status of ILRSB

Rainer Kelm
Deutsches Geoditisches Forschungsinstitut

Actual combination
Analysis 1983 -1992
Reanalysis 1993 -2007
Daily Combination

SP3C

ILRS AWG Meeting Grasse, September 24, 2007



Actual combination (1)

variance factors of: 868187 - 878915
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Actual combination (2)

variance factors wf: 878186 - 878915
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Actual combination (3)

variance factors sig:; 860187 - 670915

2.5 1 1 1 1 1 1 1 . 1
asl —+—

defi ——
ga —+—
gfz 65—
a | Jjcet i
nsgf —&—

bkg

[-1

Heeks

ILRS AWG Meeting Grasse, September 24, 2007



Actual combination (4)

variance factors sig: 878186 - 070915
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Actual combination (5)

Helmert paraneter tH: B68187 - B70915
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Actual combination (6)

Helwnert paraneter tx: 878186 - B78915
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Actual combination (7)

Helnert paranmeter ty:; B68187 - O78915
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Actual combination (8)

Helmert paraneter ty: 878186 - 678915
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Actual combination (9)

Helnert paraneter tz: 868187 - 678915
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Actual combination (9)

Helmert paraneter tz: 078186 - 070915
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Actual combination (10)

Helmer+t parameter =sci
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Actual combination (10)

Helmert paraneter sc: 878186 - 678915
1

25

38 35
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Analysis 1983 - 1992

*  Software is updated

*  Remarks to test week 890607:
- only GA solution available

Variance factors and their variances (VCE)
b ddddddbdbbbdddddddbbbdbddddddbdbbodddds

ga.pos+eop.831121: 4.64476 0.41227
jcet.pos+eop.831121: 3.79798 0.32881
nsgf.pos+eop.831121: 11.46697 0.70269

ILRS AWG Meeting Grasse, September 24, 2007



Renalysis 1993 - 2007

*  waiting for new input solutions

Daily Combination

*  waiting for input solutions

ILRS AWG Meeting Grasse, September 24, 2007



SP3C

Test files of DGFI and JCET for Lageos 1, 2 and Etalon 1, 2 received on 2007-09-18

After a first look: no precision information (in contrast to GPS)
large discrepancies between the two orbits (about 10 km)

Combination strategy: Helmert transformation, then computation of mean?

software updating in preperation

ILRS AWG Meeting Grasse, September 24, 2007



03/000



e Upgraded from Geodyn0401 to Geodyn0511

e Lageos-1 & Lageos-2 recomputed with new
version for the period beginning 2002 to mid-
2007 — testing new features (ATGRAYV, annual
variable gravity) + GGM02C

e Continue to submit the weekly SINEX product
using Geodyn0401 — change from October
2007 submissions






o Stella/Starlette experiments for appropriate
parametisation

e Combinations for Glonass/Etalon/Giove to be
re-done for the Geodyn0511 processing



JCET AC Activities Report

Erricos C. Pavlis
ILRS Analysis Coordinator
JCET/UMBC & NASA Goddard

GODDARD SPACE FLIGHT CENTER UMBC



Topics

* JCET Activities since last AWG:
- Tested new SLRF2005 (not implemented in routine ops yet)
-~ Running 14 EOP DAILY with L1 & 2 and E1 & 2 since June
— Added Starlette & Ajisai in test mode (in ops by November?)
- Implemented a bias report for all sites (L1/2, E1/2, ST & AJ)
- Updated eccentricities file, ready for release (Haleakala???)

— Addressed most action items from Vienna/Perugia (SP3,...)

GODDARD SPACE FLIGHT CENTER o UMBC
“Challenges for laser ranging in the 21st century” 2

ILRS Fall 2007 AWG Meeting, Grasse, France, 25-28 Sept., 2007



Comments

SLRF2005 performs equally well and at times a lot better for tested

sample arcs from various periods of the 1976 - present period

Separate report on the 1d EOP from DAILY solutions (7-day arcs)
Starlette & Ajisai analysis is limited to EOP results at present (more...)
Developed a station bias report, format is a mix of CSR & Hit-U Rpts.

An updated SINEX of eccentricities was developed (CDDIS 070625),

release is pending imminent release of new Haleakala survey (when ???)
Working on atmospheric correction files from ECMWF (soon :-)

Testing the proposed CRD format that will replace the FR/QL/NP format

GODDARD SPACE FLIGHT CENTER o UMBC
“Challenges for laser ranging in the 21st century” 3

ILRS Fall 2007 AWG Meeting, Grasse, France, 25-28 Sept., 2007



LEO s/c in weekly ops

Starlette & Ajisai data were used for one year (2006) to test the improvement in 14
EOP estimates due to the improved tracking geometry (more longitude coverage
compared to just L1/2 & E1/2)

Proper analysis of these data in TRF products will require the inclusion of

atmospheric circulation modeling, on the ground and in orbit

This makes the inclusion of these targets dependent on the regular availability of
atmospheric field products from ECMWEF

We are currently obtaining such fields on a monthly basis from J.P. Boy

We need a quicker turn-around and we need to work with the IERS Geophysical
Fluids Center for such a service, using possibly the forecasts too, if we want these
included for the DAILY EOP product (makes a big difference)

GODDARD SPACE FLIGHT CENTER o UMBC
“Challenges for laser ranging in the 21st century” 4

ILRS Fall 2007 AWG Meeting, Grasse, France, 25-28 Sept., 2007



Station Bias Report + ...
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DAILY Delivery Schedule

JCET (last to deliver) delivers on: yy/mm/dd ~15:00 EST (20:00 UTC)
CCs initiate Combination process on: yy/mm/dd+1 ~10:00 CET (09:00 UTC)

Assuming ~3 hours processing time,
CCs deliver the combined product
back in the archive by: yy/mm/dd+1 ~13:00 CET (12:00 UTC)

Product available to IERS, ITRS and NEOS:  yy/mm/dd+1 ~13:00 CET/ 12:00 UTC

With this schedule the weekly product covering Sunday-Saturday of the week, could
be delivered as early as the following Monday at 12:00 UTC (07:00 EST) instead of the
current de