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Main activities

* Routine production of daily and weekly
solutions, both as AC and CC

« Station qualification
— Arkyz (1886)

« CoM corrections from G. Appleby



Arkhyz arc analysis

Weighted pass mean residuals

o Lageos 2
= Lageos 1
Etalon 1
+ Etalon 2
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Arkhyz coordinate analysis

1886 Coordinate Residuals w.r.t. c:M_disk\programmi matlab\combivauxiliaryVI TRF2008_temp.snx
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Tahiti-FTLRS (7822) coordinate analysis

7822 Coordinate Residuals w.r.t. c\f_disk\programmi matlab\combihauxiliaryVITRF2008_temp. snx

I 1 |
| —— asi: WMEAN: 3.4 WRMS: 5.0 ||

o B e
£
£
= 0
o
.50 1 | | | | 1 |
110626 110706 1107416 1107126 1108/05 1108415 110825 11/09/04 11/09/14
T I I 1 1 | |
B B0 [mremneene e N —— asi: WMEAN: -1.6 WRMS: 136 ||
£
®
(1]
(18]
_50 | | | | | | |
110626 110706 1107116 1107126 11/08/05 11/08/15 1108725 11/09/04 11/09/14
I I I I I I I
B B e —— asi; WMEAN: -0.3 WRMS: 8.9 |—
=
£ 0F
o
=
| | | | | | |

-50
11/06/26

110706 1107416 1107726 11/08/05 11/08/15 11/08/25 11/09/04

Date {(yymmdd)
() XY Z Residuals
(%) UEN Residuals

Estimated coordinates

1147 STAX
1148 STAY
1149 STAZ
1150 VELX
1151 VELY
1152 VELZ

7822 A
7822 A
7822 A
7822 A
7822 A
7822 A

1 11:230:00000 m 2 -.524641550400000E+07 0.12600E-01
1 11:230:00000 m 2 -.307727450600000E+07 0.76800E-02
111:230:00000 m 2 -.191380755000000E+07 0.75900E-02
1 11:230:00000 m/y 2 -.423384604973457E-01 0.24068E-03
1 11:230:00000 m/y 2 0.510161086720802E-01 0.30401E-03
1 11:230:00000 m/y 2 0.335788353087714E-01 0.25071E-03

11/09/14



Tahiti-FTLRS (7822) arc analysis

Weighted pass mean residuals

+ Lageos-2: mean=2.3 mm

= Lageos-1: mean=-8.7 mm
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o Combination strategy outline

Assumption: each ILRS AC SP3 in AC weekly EF reference frame

For each satellite, for each week

AC1 AC 2 AC3 ACn

SP3 SP3 SP3 SP3

{ { | {

ROTOTRANSLATION TO SLRF2008 (1x, Ty, Tz, Rx, Ry, Rz wrt SLRF2008)

from ilrsa*.sum

A4

POINTWISE WEIGHTED COMBINATION (WRMS wrt SLRF2008)

ﬂ from ilrsa*.sum

ILRS Combined
SP3




SP3 test data set and strategy

e | 51/L52/L53/L54 SP3 files from 110806 to 110827 (4 weeks)
available at CDDIS and EDC

o Rototranslate each SP3 files to ITRF2008 (SLRF2008) and cross-
evaluate their consistency

Assumptions
e EF frame as in the ACs weekly solution
o UTC
e SP3c format
e 2'POS/VEL L51/L52
e 15" POS/VEL L53/L54



SP3 availability and assumptions adherence

0806 | 0813 | 0820 | 0827 | Comments/notes
ASI L51 X X X X oK
L52 X X X X
L53 X X X X
L54 X X X X
BKG L51 X X X X | v31 selected (110806, 110813)
2 R X X X | 2'svforL53, L54
L53 X X X X
L54 X X X X
GA L51 X X X X Sporadic sp3 format problems
L52 X X X X .
(oor epoch in the latest sv),
E X X X X corrected
L54 X X X X
GFz L51 X X X X OK
L52 X X X X
L53 - - - -
L54 - - - -
GRGS L51 X X X X TAI -> not usable
L52 X X X X
L53 - - - -
L54 - - - -

DGFI, ESA, JCET, NSGF not available up to now



SP3 evaluation: consistency

L51/L52/L53/L54 SP3 available and usable files have been

o rototranslated into SLRF2008 with Tx, Ty, Tz, Rx, Ry, Rz estimated in the
SSC/EOP combined weekly solutions (as provided in the ilrsa*.sum files)

e cross-compared in XYZ and RAC



° L51 - Overall statistics

L51 ASI BKG GA
Position
differences
(cm)
BKG - |} |*0062060
C | +0.09%6.83
A 0.73 £31.11
GA - | R [?001£120 |-0.05¢1.14
C (0.03 % 13.65>| -0.12 % 14.89
A (5762 235D(6.03£17.62 )
GEZ - | R [*008£082 |+0.02£0.87 | +0.09¢1.15
C [+0.11£6.21 |+0.03£4.10 [30.15+13.38>
A [Z0.28 * 30.35 > +0.46 * 5.60 45 * 21




L51

GFZ - BKG

GFZ - BKG
0,8
0,6
04
0,2
E 0
0.2
04
0,6
0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L51 110806 110813 110820 110827
GFZ-BKG | R -0.1+1.0 +0.1 +£ 0.9 +0.0 £ 0.9 +0.1+1.1
cm
C -0.2 £ 5.5 +0.0 + 3.0 +0.2 £+ 3.6 +0.1 + 3.9
A| +0.9 6.5 -0.9 £ 4.2 +1.0 + 6.7 +0.9 + 4.7




L51

BKG - ASI

BKG - ASI
0,8
0,6
0,4
0,2
E 0
0,2
0,4
-0,6
-0,8

55766 55773 55780 55787 55794 55801 55808

mjd
L51 110806 110813 110820 110827

BKG — ASI +0.2 + 0.6 -0.1 £ 0.7 -0.0 £ 0.6 +0.2 £ 0.5
cm

+0.2 + 6.9 -0.1 + 6.6 -0.1 £ 5.2 +0.2 + 8.3

-27.5 £ 32.7 | +33.6 £ 38.6 | +16.2 + 20.4 | -25.2 + 30.0




L51

GFZ - ASI

GFZ - ASI
0,8 !
I
0,6
! Pl
04 quﬁd
; . i .J..J"IM
0,2 .I | ||!|ig'| o
Al
-04 Vif "'rilllk I'"’"'LI |“|\
-0,6 .
-0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L51 110806 110813 110820 110827
GFZ-ASI (R| +0.2+0.9 -0.1 £ 0.9 +0.0 + 0.7 +0.2 £ 0.9
cm
C +0.1 £ 6.9 +0.1 £ 9.1 +0.1 + 8.3 +0.2+ 7.5
A| -26.6 + 30.7 +32.7 + 38.2 +17.3 £ 22.4 | -24.3 + 29.3




L51

GA - BKG

GA - BKG
0,8
0,6
0.4
0,2
£ 0
0,2
04
0,6
0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L51 110806 110813 110820 110827
GA — BKG R -0.1 £ 0.6 +0.0 £ 0.7 -0.0 £ 1.5 -0.1+14
cm
C| -0.31+194 -0.1 + 14.0 +0.1 £ 9.9 -0.1 + 14.7
A -5.2 + 9.0 -24.8 + 26.1 -3.3 + 15.8 +13.11+17.8




L51

GFZ - GA

GFZ -GA
0,8
0,6
04
0,2
g O
-0,2
-04
-0,6
-0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L51 110806 110813 110820 110827
GFZ-GA |R| +0.1+0.8 +0.0 £ 0.9 +0.1 +1.8 +0.2 £ 1.9
cm
C| +0.2+19.0 +0.1 £ 14.5 +0.2 £ 10.5 +0.2 £ 15.0
A| +6.1 £9.6 +23.9 + 25.6 +4.2+16.4 | -12.21+17.4




L51

GA - ASI

GA - ASI
0,8
0,6
04
0,2
E 0
0,2
04
0,6
0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L51 110806 110813 110820 110827
GA — ASI R| +0.1+0.5 -0.1 £ 0.5 -0.1 +1.7 +0.0+ 1.5
cm
C| -0.1+16.7 -0.0 + 15.8 -0.1 £ 125 +0.1 1+ 12.6
A| -32.7 £ 35.5 +8.8 + 16.8 +13.0 £ 26.2 | -12.1 + 14.4




° L52 - Overall statistics

L52 ASI BKG GA
Position
differences
(cm)

BKG - | R [*00st078
C | +0.27 £ 7.41
A {Z3.55 +50.67>

A - | R[006£113 |.0.08%1.07
G c -0.48 £ 14.98

A | +11.01 £ 18.24 |G14.56 + 33.8D

GFZ - | R |©003£137 |[0.06119 || +0.03+1.60
c |+0.08+8.00 [-019:439 ||F0.26213.72>
A (2.94 +50.82D |[+0.62 £ 5.43 |[C14.59 + 35.0D




L52 GFZ - BKG

GFZ - BKG
0,8
0,6
04
RS SR V) P WU oY OO
04
0,6
0,8
55766 55773 55780 55787 55794 55801 55808
mijd
L52 110806 110813 110820 110827
GFZ-BKG | R -0.1+1.3 -0.1+1.2 -0.0 £ 1.2 -0.0+£1.1
cm
C +0.3 £ 4.4 -0.1 £ 3.9 -0.3 £ 4.6 -0.7 £ 4.6

Al +2.1%+6.3 +1.1 £ 5.8 -0.7 £ 5.6 -0.1 + 3.8




L52

BKG - ASI

BKG - ASI
0,8 I'
0,6 u“"f
w
0,4 = Jl
Riyh/y i
O,2 "l‘lllllldii'r | !!u
e 0 TR
-0,2 |
-04
-0,6
-0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L52 110806 110813 110820 110827
BKG - ASI R| +0.3+0.8 -0.1 £ 0.8 -0.2 £ 0.8 +0.2 + 0.7
cm
C +0.2 + 8.4 +0.5 + 4.7 -0.1+7.9 +0.5 £ 8.1
A| -47.4 £ 53.1 +11.2 + 16.9 +62.8 £+ 71.6 | -40.8 + 45.5




L52

GFZ - ASI

GFZ - ASI
0,8
0,6
04
0,2
-0,2
04
-0,6 o
—0,8 ﬁlln.'“ll
55766 55773 55780 55787 55794 55801 55808
mjd
L52 110806 110813 110820 110827
GFZ-ASI |R| +0.2%+1.4 -0.2+ 1.3 -0.2+ 1.5 +0.1 + 1.2
cm
C| +0.4 9.7 +0.5 £ 9.1 -0.4 £ 9.2 -0.3 +£ 10.3
A| -45.3 £ 52.1 +12.3 +19.3 | +62.1 +72.2 | -40.9 + 45.7




L52

GA - BKG

GA-BKG
0,8
0,6
04
0,2
£ 0
-0,2
-04
-0,6
-0,8 i
55766 55773 55780 55787 55794 55801 55808
mjd
L52 110806 110813 110820 110827
GA - BKG R| -0.2+1.0 -0.0 £ 0.9 +0.0 £ 1.5 -0.1 £ 0.8
cm
C| -0.3 x 20.2 -0.9 + 13.7 -0.2 + 10.4 -0.6 + 14.0
A| +43.7 + 45.7 +8.0 + 12.2 -31.7 £+ 38.8 | +38.2 + 41.1




L52 GFZ - GA

GFZ-GA
0,8
0,6
0.4
0,2
£ 0
0,2
04
0,6
0,8 -
55766 55773 55780 55787 55794 55801 55808
mjd
L52 110806 110813 110820 110827
GFZ -GA R| +0.1+1.6 -0.1+1.1 -0.0 £ 2.2 +0.1+14
cm
C| +0.6 £19.0 +0.8 + 14.5 -0.1 £ 10.3 -0.1 +14.1

A| -41.6 £ 44.1 -6.9 + 12.3 +31.0 £ 39.8 | -38.3 + 41.2




L52

GA - ASI

GA - ASI
0,8
0,6
04
0,2
0
0,2
04
0,6
0,8
55766 55773 55780 55787 55794 55801 55808
mjd
L52 110806 110813 110820 110827
GA - ASI R( +0.11+04 -0.1 + 0.6 -0.2 1+ 1.8 +0.0 £ 1.2
cm
C| -0.2+17.6 -0.3 £ 14.5 -0.2 £ 13.0 -0.2 £ 11.3
Al -3.8+128 +19.2 + 20.9 | +31.1 + 34.0 -2.6 + 8.2




o L53 - Overall statistics

L53 ASI BKG
Position
differences
(m)
BK _ R |-0.01+0.14
G C |-0.13%£0.59
A | -0.13 +£0.57
R | -0.58 £ 0.48 -0.57 £ 0.51
GA C | +0.40+£13.78 | +0.51 £13.65
A | +26.45 + 26.23 | +26.50 £ 25.90




L53

BKG - ASI

3

BKG - ASI

55766 55773 55780 55787 55794 55801 55808
mjd
L53 110806 110813 110820 110827
BKG - ASI | R +0.00 + 0.12 -0.02 + 0.17 -0.01 + 0.12 -0.01 + 0.12
C -0.02 + 0.80 -0.13 + 0.55 -0.15 + 0.53 -0.16 + 0.50
A -0.07 + 0.35 -0.34 + 0.72 -0.26 + 0.58 +0.13 + 0.61




L53

GA - ASI

GA - ASI
140
120
100 ;
80
60 /
£ 40 :
90 gt A BT e
0
20
~40
60 :
55766 55773 55780 55787 55794 55801 55808
mjd
L53 110806 110813 110820 110827
GA - ASI R -0.5 1+ 0.5 -09+1.1 -0.2 £ 0.3 -0.7 £ 0.9
m
C|{ +0.3 +14.0 +0.6 + 18.2 +0.2+ 7.3 +0.4 £ 13.4
A| +30.3 + 37.3 35.7 + 50.6 +15.7 £ 18.7 | +24.3 + 35.7




L53

GA - BKG

GA - BKG
140
120
100
80 “
60 &
40
20
0
20
40
60
55766 55773 55780 55787 55794 55501 55508
mjd
L53 110806 110813 110820 110827
GA - BKG R -0.5 + 0.6 -0.9+1.1 -0.2 + 0.3 -0.7 £ 0.9
m
C| +0.4 + 13.7 +0.8 + 18.3 +0.3+ 7.3 +0.5 + 13.0
Al +30.2+£37.3 | +35.8+50.3 | +15.9+ 18.7 | +24.0 + 35.0




o L54 - Overall statistics

L54 ASI | BKG
Position
differences
(m)
R |-0.01%*0.02
BKG C | +0.01 £0.17
A | +0.09 £ 0.24
R | +0.25 £ 0.65 +0.26 + 0.65
GA C |-0.13%£11.65 -0.11 £11.57
A | -11.73+£29.20 | -11.78 £ 29.12




L54

BKG - ASI

BKG - ASI
1
0,8
0,6
04
0,2
£ @]
-0,2
0,4
-0,6
-0,8
-1
55766 55773 55780 55787 55794 55801 55808
mjd
L54 110806 110813 110820 110827
BKG-ASI |R| -0.01 + 0.02 -0.01 £ 0.03 -0.01 + 0.03 -0.01 + 0.03
m
C| -0.04 £ 0.20 -0.00 £ 0.14 +0.02 £ 0.15 | +0.03 £ 0.18
A| -0.09 + 0.15 +0.02 £ 0.17 | +0.39 £ 0.42 | +0.05 £ 0.19




L54

GA- ASI
60
40
20
o —— Y Al
20 ‘
-40
60
-80 4
-100
120
140
55766 55773 55780 55787 55794 55801 55808
mjd
L54 110806 110813 110820 110827
GA - ASI -0.1 £ 0.3 +0.9 + 1.0 -0.4 + 0.5 +0.6 + 0.8
m
+0.0 + 2.1 -0.6 + 18.6 +0.2 + 7.2 -0.1 +11.9
23+6.1 | -358+50.4 | +12.7 £ 19.3 | -21.6 + 32.1




L54

GA - BKG

GA - BKG
60
40 -
20 J g
0 il
_20 .
£ -40 *;
60 =
-80 g
100
120
140
55766 55773 55780 55787 55794 55801 55808
mjd
L54 110806 110813 110820 110827
GA - BKG R -0.1 £ 0.3 +0.9+1.0 -0.3 £ 0.5 +0.6 + 0.8
m
C +0.1 + 2.1 -0.6 £ 18.5 +0.11+ 7.0 -0.1 + 11.7
A -2.2+ 6.0 -35.6 £ 50.2 +12.2 + 18.8 | -21.5 + 32.1




Towards next steps: remarks

e asi, bkg, ga, gfz, grgs L51/L52
e asi, bkg, ga L53/L54
e Format check
— grgs: TAI, file name
— ga: small sporadic pbs in the sp3 epochs

— bkg: 2’ freq L53/L54

bkg, gfz highly coherent
e Along Track asi, ga; UT?
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‘ Contents

o weekly product performance (oct 2010 —sep 2011)

e SRLF2008 implementation (-> v30)

e new DGFI solution
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30 Weekly wrms for sites w.r.t ITRF

nnnnn

i- r:h‘ : -
g ffifwhiﬁ*f*
¥y

nnnnnnnnnn

PR S Y

nnnnnnnnnn

s Bhe

.....

.....

AAAAA

10/01/01

10707701 |----- RN

1009701 -

Date [yy/mm/dd]

11/05/01 -

11/09/01 |- 3%

11/11/01

. Weekly product: 2010-2011 performance

Legend
asi —#—
hkg —#
dgfi
esa
ga
gfz
grgs
ilrsa
Jjcet
nsgf



Ition

: SLRF2008 transi

30 Weekly wrms for sites w.r.t ITRF

Weekly product

D Weekly SSC wrms wrt SLRF2005/SLRF2008
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Weekly product: EOP performance

wmean w.r.t. USNO
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Weekly product: EOP performance

wrms w.r.t. USNO
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Legend

Legend
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LOD performance

EOP w.r.t.
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LOD performance
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° New DGFI solution

e 110827, 110903, 110910 DGFI updated solutions have been
tested: good intrinsic quality and good impact on the combined

solution (EOP ok)

e Looseness: acceptable

-
(o]

Rotations (mas)
(8]

(]
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ILRS Analysis ch, Sep. 15, 2011

Routine POS+EOP Solution

* Status
* No solution delivered since July 17 2010
* Some problems solved (arc dep. param.)
* Relativistic corrections (Lense-Thirring, de Sitter) not yet
implemented (test version shows only marginal differences)
« Still needs some changes in eop interpolation
» Gravity field (GGMO02s) ?
* CoM correction

* Future Plans
* Integration in inertial frame

* Comments
Thanks to Cecilia, Erricos and Keith for testing




ILRS Analysi Sep. 15, 2011
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ILRS Analysis Working Gro

quality of s coordinates

r.m.s of station positions after transformatioh
GPS-Week core sites all stations

1646 0.74 1.33
1647 1.08 1.56
1648 0.71 1.59
1649 0.55 2.52
1650 0.75 1.88
1651 0.89 1.68

Similarity trasnformation parameters (core sites)

GPS-Week TX[cm] TY[cm] TZ[cm]
1646 0.22 +- 0.29 -0.51 +- 0.29 -0.83 +-
1647 0.08 +- 0.38 -0.25 +- 0.38 0.16 +-
1648 -0.17 +- 0.25 -0.59 +- 0.25 0.51 +-
1649 0.55 +- 0.19 -0.10 +- 0.19 0.14 +-
1650 0.29 +- 0.26 -0.19 +- 0.26 -0.00 +-
-0.00 +- 0.31 -0.17 +- 0.31 -0.33 +-

oBoNooNONO

Scale[ppb]
.28 -0.78
.38 -0.31
.25  -0.52
.19  -0.26
.26 -0.54
.31 -0.93

eeting, Zirich, Sep. 15, 2011

+- 0.44
+- 0.58
+- 0,38
+- 0,29
+- 0.40
+- 0.48



CRD data
- switch between QL NP and CRD data is
possible
- usually QL NP used

- at EDC there are still less CRD data then QL NP
- problems with CRD data (Arkhyz)
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ILRS Analysi

Data Handling File

Status

Last update Nov. 18 2010
Wettzell range bias estimation

>

.

Comments
More frequent updates are reasonable (who)
Some critical stations

>

>

o Candidates

San Juan

Simeiz

Wettzell time bias during thunderstorm (May)

>

>

>

Sep. 15, 2011




ILRS Analysis

Simeiz time bias (April - Sep. 2011)

, Sep. 15, 2011
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time bias [ microsec.]

ILRS Analysis

San Juan 7406 time bias (Aug 27 - Sep 3 2011)

, Sep. 15, 2011
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J2000
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ILRS Analysis , Sep. 15, 2011

Rapid Service Mail

- Established after Bad Koetzing AWG-meeting

- Presently 9 messages to stations (HITU,DGFI)
- 3 responses from stations

Available from:
http://rapidservicemail.dgfi.badw.de/
and via mailing list maintained by DGFI (mailman)

Header:

KA KA A AR A A AR A A A A A A A A A A A A A A A A A A A A A KR A A AR A A A A A AR A A AR AR A A A A A A A A A A A AN AR AR A A AR A AR A A A, hKk

ILRS/AWG Rapid Service Mail (HITU) 1873 up to 200 ms time bias Message No. 0006

KA KA A AR A A AR A A A A A A A A A A A A A A A A A A A A A A A A I KA A A I A A AR A A AR I A A A I A A AR A A AR I A AR I A A A A A A A A Ak hk
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ILRS Analysis h, Sep. 15, 2011

Station Qualification

» New stations
— 1886 Arkhyz, Russia, QL NP qualified since Sep. 07 2011,
CRD data still under quarantaine
— 7822 Tahit1 FTLRS fully qualified Sep. 12 2011

« Stations back in operation after longer period of inactivity, normally used in
processing resp. with new system

— 7119 Haleakala, Telescope repair, Aug. 04 2011

— 7841 Potsdam new Khz system, still in quarantaine

not enough passes up to now, released data look promising

— 1831 Lviv, laser repair, no data yet

— 7811 Borowiec, laser repair, no data yet




ILRS Analysi

Station Qualification

New stations

— Tahiti 7822

» ASI solution: epoch 11:230 velocity = 7124

-5246415.504 £ 0.0015 m
-3077274.506 £ 0.0019 m
-1913807.550 + 0.0015 m
DGFI solution: epoch 11:237 velocity = 7124
-5246415.518 £ 0.0022 m
-3077274.500 + 0.0034 m
-1913807.540 £ 0.0028 m

N<X-*N=<X

- Arkyz 1886 Approximate coordinates only

Sep. 15, 2011
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C20 (normalized)

C21 (normalized)

S, . (normalized)
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ILRS Analysis Wor
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ILRS Analysis Working

lo 1CS

439 I i
1994 1996 1998 2000 2002 2004 2006 2008 2010

Szz(nonnaﬁzed)

-1.4006

1994 1996 1998 2000 2002 2004 2006 2008 2010
year

g, Zurich, Sep. 15, 2011
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Unified Analysis Worksh 1, Zurich, Sep. 16/17 2011

data EDC
Data Exchange
@ - - - = == == — - >
ITT - critical - CDDIS
Daily (10:30 UTC)
NP, NPT '
Hourly (xx:30 UTC) Daily (00:30 UTC):
NP, NPT NPT, FRD

Daily:

Hourly: NP, FR

NP)NPT > - NPT, FRD

EDC
Not available
? Daily: ?
NP. FR EOI%,/ POS CPF
NPT, FRD Weekly:
EOP, POS, Orbits
Analysi . ..
SLE Combei‘n);stiz/ns- Prediction
Stations Providers
Centres

CGE
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Internationgl Laser Ranging Service

JCET AC REPORT

Erricos C. Pavlis
GEST/UMBC — NASA Goddard 698
M. Kuzmicz-Cieslak
GEST/UMBC

ILRS AWG, Zlrich, CH
Sept. 15, 2011




e Activities since last AWG

Station validation for Haleakala, FTLRS@Tahiti, new Russian sites
(thank you Horst and Cinzia)

CRD validation for a few stations (remaining: Riyadh, Borowiec, etc.)

Site log compilation updates (Excel spreadsheets & SCH-SCI
database)

SLRF2008 release and updates (new sites included)

Data flow investigation (affects primarily CDDIS users)
Atmospheric de-aliasing application tests and test-files generated
Graham’s CoG model for L1&2 & E1&2 tested over 1993 - 2010

Implemented SLRF2008 in DGFI's ILRS-B s/w, with Rainer Kelm’s
help

— Working now on SP3c file combination now for orbital products




110426_daily sate_stats.txt

Weekend data delivery issues

Tue May 03 13:10:22 2011

1

RESIDUAL SUMMARY STATISTICS FPOR ARC 110426 BY DAY AND BY TRACKING STATION

11/04/26 11/06/22 11704728 11/04/29 13/04/%0 11/05/¢02 11/05/02
SITENAME SITE_ N AVG  STD NPTE AVG  BTD KPTS AVG  BTD NPTS AVG  STD NPTS AVG  STD NPTS AV STD NPTS AVG  BTD NPTE
Kiev 19248101 0.9 9.5 6
Aray 13755400 0.0 7.4 n
Riga 18354402 -18.5 15.4 bl $.118.2 17 -4.8 271 2.9 a.& 7.3 17.2 18
Modonald 70302415 °.9 5.0 3 0.0 5.6 18
Yarragoed 70500513 ~0.4 8.4 55 =3.3 6.1 23 ~2.5 B.%9 75 -0.2 &.1 139 0.9 6.4 132 1.0 6.3 97
Greenbel 7105072¢ -0.7 &.9 18 6.2 6.1 67
Monument 731100412 ~14,5 20,5 12 ~1.6 16,6 77 4.9 13.7 95 =1.7 15.8 56 0.6 17.0 23
Changehu 7237190 -1.4 15.6 52 4.2 24.% ]
TizedS32 V3106822 -0.3 6.8 236 2.7 8.9 & 3.2 13,1 55 -0.2 &.4 53 -0.8 S.7 137 -1.6 6.0 1%
Shanghal 73212801 2.2 17.6 19 21.9 5.9 2
Mount St 7325900 1.1 ] 4.3 13.0 14 -5.7 9.4 17 2.7 15,1 40
Sixosato 73333603 ~2.5 5.4 19
Herstmon 73403501 2.0 9.1 50 ~1.1 7.6 24 2.3 6.0 23 ~1.3 4.5 21 ~2.8 2.7 8
Gzasne 8457802 0.0 7.0 43
Matera 73417701 2.2 &.5 19 -0.3 5.3 17
Wettzell 33341001 -2.2 S.0 3 3.2 s.9 ? 3.0 6.3 s 7.3 9.3 a8 -4.0 S.2 20 -0.8 8.¢ 29
GRAKD TOTAL 16 ~1.0 9.0 M) 0.7 13.¢ 280 1.3 13,1 317 -2.3 19.2 370 0.3 3.4 M7 0.0 8.2 340
110427_daily_ sate_stats.txt Wed May 04 13:13:14 2011 1
ATSIDUAL SUMMARY STATISTICS FOR ARC 110427 BY DAY AND DY
11/04/27 11/04/28 11704729 11/04/30 13/05/91 11/05/92 11/05/03
SITENAME SITE WM AVG  STD NPTS AVG  8TD NPTS AVG  BTD NPTS AVG  STD NPTS AVG  STD NPTS AVG  STD NPTS AVG  STD KBTS
Sizeiz 18734900 0.0 1
Rige PEE R E 1 1.9 13.% 17 -7.0 18.9 24 ¢.¢ 7.9 14 6.8 13,6 200
Modonald 70302415 0.0 5.1 3 0.0 5.6 iB
Y.::aiad 70900813 -3.4 7.4 23 -4.0 9.0 75 -0.3 5.9 139 .4 £.4 132 0.9 12.¢ 07 -1.9 8.1 23
- " 0.3 or
16.0 60
2 21.6 14
¥x 13 b 1 -3.5 14,5 &7
Shanghai 78212801 -1.9 8.0 e 16.5 5.8 2
Mount St 73255001 ~13.2 18.6 14 2.9 17.6 19 2.2 142 40 2.3 1
Sizosatc 73333603 0.0 24.8 20
Nesateca 73403501 -1.7 6.5 24 0.0 5.2 23 3.1 S.3 21 -0.3 3.2 28
Watera 3qi7IeT Ty " .
Jetiacll 233422027 1.4 6.3 2 =2.7 6.8 5 7.0 B2 15 -2.3 4.3 J0 1.0 6.5 2%
GRAND TOTAL 15 ~-2.8 13,2 23¢ 1.1 13,5 316 ~0.8 10,6 37¢ 1.0 8.8 377 =0,2 10.13 M3 3.2 11.3 =0.5 16,5 143




Residuals for arc 110623
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Residuals for arc 110703
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Residuals for arc 110716
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Residuals for arc 110907
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s Loading & gravity models

Data (atmospheric loading only) available from IERS GGFC web
site:

— http://geophy.uni.lu/ggfc_atmosphere/NCEP-loading.html

GEODYN-compatible files (atmospheric loading and gravitational
effect) available from JCET (site TBD)

— Eventually it can include oceans and hydrology (from Jean-Paul Bois)

GRACE project files (atmospheric AND oceanic!) available from
GFZ's ISDC:

— http://isdc.gfz-potsdam.de

New service from TUW to provide eventually atmos. loading &
gravity effect

New sub-daily EOP model from VLBI+GPS (UniBonn & TUM)

Need to have these tested and compared between a few ACs: 7?7

— Preferably by ACs using a mix of s/w packages (DOGS, EPOS, GEODYN, etc.) .




e CoG Model Tests

Appleby model provided in terms of a routine and data base files

— Covers only LAGEOS and ETALON and a number of sites are still missing

JCET processed all of the LAGEOS and ETALON arcs over 1993 to
2010 using GEODYN and site specific CoG corrections

For sites not in the model we used the default CoG correctiosn

Sites which toggled between configurations over the same period of
time, we used one CoG for now.

— In these cases we need to check the configuration flag on the data record to
decide which correction is the correct to pick. This requires a significant
additional effort in bookkeeping such info and it is postponed for the future, since
these cases are rather limited and in the early years mostly, when data quality is
lower than at present.

We need to decide the schedule of implementation in the official
product (prior to making any other modeling enhancements!)
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Complete AC certification of IERS 2010 Conventions
implementation (how?)

Verify AC ability to estimate low-degree gravity terms

Verify AC ability to implement environmental loading from external
data

Pilot project to verify compatibility of all AC’s products with (b) and
(c)

Apply new product to the weekly series with a ~109-159 [atency

Daily product will remain the same as is now (no forward modeling
of Geo-fluids and no additional parameters estimated)
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Report from SGF
Herstmonceux Analysis
Centre

Graham Appleby
SGF Herstmonceux, UK

Contributions from Matt Wilkinson and Vicki Smith

NATURAL
ENVIRONMENT
RESEARCH COUNCIL

ILRS Analysis Working Group Meeting, Zurich 11/21/11




Satellite signature effects
—

* The satellite signature effect needs careful station/
epoch-dependent treatment in order to refer range
measurements to the centres-of-mass of the
geodetic satellites

* Up to 10mm station-dependent differences for
LAGEQOS, 30mm for Etalon (Otsubo & Appleby,
2003)

* These effects are similar to the antenna phase-
centre effects on GNSS satellites and receivers, as
being addressed in IGS

ILRS Analysis Working Group Meeting, Zurich 2 11/21/11



Satellite signature effects

ILRS stations’ site logs are a valuable source of relevant
information:

Detectors, laser pulse-length, operational practices
(return-energy regimes), etc.

Used to derive time-series of CoM corrections and their

uncertainties for each station for LAGEOS and for
Etalon

* - using the published models

Results being evaluated using SATAN; recent 7-day arc
full 4-satellite solutions show small improvement in

post-fit WRMS at sub-mm level; much more to be done
to test.

ILRS Analysis Working Group Meeting, Zurich 3 11/21/11



Detail from CoM table for LAGEOS

Station Time-span detectorinfo  CoM min, max, adopted (mi

7838 01 04 2008 31 122050 20 MCPCSM 3.0 6 15252248250
7838 01 07 1990 01 04 2008 100 MCP CSM 3.0 20 40 252 248 250
7839 01 01 1983 31 122000 300 PMT NC  3.0120150 245 241 243
783901 11 1981 08 102003 35 CSPNCM 2.2 3 9255250252
7839 09 102003 31 122050 10CSPNSF 2.2 3 9255250252
7840 01 02 2007 31 122050 10 CSP CS 2.5 3 9245245 245
7840 31 03 1983 31 03 1992 100 PMT NCF 3.0 3545 252 244 248
7840 31 03 1992 31 12 2050 100 CSP CS 3.0 615246 244 245
7841 20 07 2001 31 122050 50 PMT CSF 2.5 10 18 254 248 251

ILRS Analysis Working Group Meeting, Zurich 4 11/21/11



Availability of CoM data tables

* In principle, complete for LAGEOS and Etalon for
1980s onwards;

* Some missing stations/epochs discovered during
discussions with Erricos and Cinzia;

* Some conflicts for stations with multi-configurations

* Will need to utilise system configuration flags;
* GA to add config flag to CoM data sets;

* Almost ready to release data for Ajisai
© Starlette/stella under preparation

ILRS Analysis Working Group Meeting, Zurich 5 11/21/11



Progress with updates to

SATAN

* Using ITRF2008 coordinates and IERS08 c04 as

a-priori for daily and weekly ILRS coordinate and
EOP solutions;

* No progress with LoD problem

* Daily LAGEOS and Etalon QC web-based solutions
also use ITRF2008.

* Atmospheric loading at observation level:
* Scheme devised to use Vienna APL V2 data:

* Interpolation in 6-hourly data to NP epochs during a
data pre-processing stage

ILRS Analysis Working Group Meeting, Zurich 6 11/21/11




Progress with updates to

SATAN
T —

* Interesting variability in magnitude of radial APL
among the ILRS stations (geographic & IB effects):

Atrnospheric loading at 7840 from Vienna apl model Atmospheric loading at 7090 from Vienna apl model
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Progress with updates to

SATAN
L

* Some tests done on APL, but with coordinates fixed
to ITRF2008;

* Very little change in post-fit residual WRMS;

* Implementation working, needs full test whilst
solving for station coordinates and EOPs.
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Other analysis work
.

* In-orbit study of LRA efficiency on GNSS completed
* Used 3 years FR data from five ILRS stations
* Published in ASR

* SGF site-stability monitoring via short-baseline
GPS analysis

* Up to 4 receivers operating on site;
* Sub-mm ‘annual’ signatures in all baselines
* Published (accepted) in IAG REFAG2010
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Other analysis work
—

* Comparison of space geodetic coordinates
(heights) of SGF Herstmonceux with gravity time-
series from permanent FG-5 absolute gravimeter;

* AG series little affected by groundwater variations
* -> stable site, compacted clay.

* post-service ~4uGal (~15mm) probable ‘jumps’ in
AG time-series suggested by geodetic results
* -> Important study into systematic AG effects
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SLR heights vs height variation

from AG at Herstmonceux
S

w AG & SLR height products  ° SLRheights
= . ¢ FG-5 heights
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