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Two-fold?

Quality
A

(b) long-term QC
~ 1 year
a few mm

(a) so-called “QC”
Daily - Subdaily
>10 cm

>

Freshness



Two-fold QC

(a) Fresh (but less precise)
So-called “QC”. 1 to 2 weeks span.
Pass-by-pass biases derived from POD residuals.

HIT-U: 6-hourly report being issued. Auto-detection &
notification implemented. SARAL added. "4,

Effective way to quickly find large-scale (> 10 cm) errors.

(b) Precise (but less fresh)
Long-term analysis (~ 1 year).

Already demonstrated with intensity and calibration
(2005-06). Vey,,

Wrt new components.
Effective way to find systematic errors at a mm level.
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“ geo.science.hit-u.ac.jp/slr/bias ¢ | |B - Google Pl B & @

L) LK< BB~R—= [ Firefox Z@EL\T/2%S [ Import to Mendeley

T Multi—Satellite Bias Analysis Report
LF for Woridwide Satellite Laser Ranging Stations

Latest Analysis Report: >> from 06h UTC, 29 Sep 2014 to 06h UTC, 13 Oct 2014 (updated 08:14 UTC, 13 Oct 2014)

Stations with high productivity
orbit fit
sat WRMS # pass/# NP 1st site(ID) # pass/# NP 2nd site(ID) # pass/# NP 3rd site(ID) # pass/# NP
in mm

Lageos—1 11 481/ 4069 E varraeades (7090) 51/532 M Mt Stromio (7825) 50/493 M8 Ghangchun (7237) 31/161
Lageos—2 11 313/ 3389 @ varrazadee (7000) 47/725 B Mt Stromio (7825) 43/533 W Matera (7041) 25/208
Etalon—1 13 73/ 421 @ varrazades (7090) 10/73 M Chanzchun (7237) 8/26 Ka Matera (7041) 6/72
Etalon—2 12 50 /371 @ varrazadee (7000) 13/101 B Mt Stromlo (7825) 11/30 BB Zimmerwald (7810) 6/62

Alisai 22 537 / 6239 E Varrasades (7090) 72/1195 M8 Mt Stromlo (7825) 66/733 % Changchun (7237) 48/322
Lares 16 323 /3306 # varrazadee (7090) 45/763 M Chanzchun (7237) 41/243 198 Mt Stromlo (7825) 32/327
Starlette 18 372/ 3532 @ varragadee (7000) 50/742 B8 Mt Stromlo (7825) 50/641 M8 Changchun (7237) 36/181
Stella 27 207/ 1863 E varrazadee (7090) 34/306 B Mt Stromio (7825) 30/258 M8 Chanzchun (7237) 26/128

and maove satellites (GNSS and LED) are included in the repoets!

Archive: (each covers 14 days from the date) 2013 2012 1 Y ear 2011 2010 2009 2008 2007 2006 2005
Sep 2014 Aug 2014 Jul 2014 Jun 2014 May 2014 Apr 2 Mar 2014 Feb 2014 Jan 2014

29 (00 06) 31 (0D061218)31 (0006 1218)30(00061218)31 (_@g@o(o_o_ 18)31 (00061218)28 (D006 1218)31 (D0061218)

28 (00 0 12 18)30 (0 6 12

27 (0006121829 (D006 12 i " . . .
=eanimacs hitp://geo.science.hit-u.ac.jp/slr/bias/
24 (000612 18)26 (D006 12



(& http://geo....006-14d.txt x

(- @ geo.science.hit-u.ac.jp/slr/bias/2014/2014092906-14d.txt
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i Import to Mendeley
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£ <B3)—= [} Firefox Z@B\ZRED |
#

# 7105 = WASHINGTON

#f sat site date time dur

Jasz 7105 2014/09/30 17:20
LAGZ 7105 2014/09/30 17:2%
STRL 7105 2014/09/30 17:35
STEL 7105 2014/09/30 18:29
LARS 7105 2014/09/30 18:36
LAGT 7105 2014/10/01 00:03
GLZ9 7105 2014/10/01 00:38
LAGZ 7105 2014/10/01 23:18
GLO9 7105 2014/10/02 01:33
LAGT 7105 2014/10/02 0Z:09
AJIT 7105 2014/10/02 02:38
ETA1 7105 2014/10/02 03:19
AJIT 7105 2014/10/02 04:33
LAGT 7105 2014/10/02 05:40
JAsSz2 7105 2014/10/02 06:16
STEL 7105 2014/10/02 06:19
LARS 7105 2014/10/02 06:28
AJIT 7105 2014/10/02 06:35
STEL 7105 2014/10/02 07:57
AJIT 7105 2014/10/02 08:46
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Two-fold QC

(a) Fresh (but less precise)
So-called “QC”. 1 to 2 weeks span.
Pass-by-pass biases derived from POD residuals.

HIT-U: 6-hourly report being issued. Auto-detection &
notification implemented. SARAL added. 6.

Effective way to quickly find large-scale (> 10 cm) errors.

. ILRS Global Performance Card
>(b) Precise (bUt less frESh) falls into this category.

Long-term analysis (~ 1 year).

Already demonstrated with intensity and calibration
(2005-06). Vew,,

Wrt new components.
Effective way to find systematic errors at a mm level.

See Torrence’s poster.




QC (b): Sorting parameters

Test #1.:
Single-shot returns per NP bin

Test #2:
Single-shot RMS in a NP bin

Test #3:
System delay (calibration)

Test #4:
Time to the nearest calibration

Test #6:
Time of day

Test #5:
Range rate



Test #3:

System delay (calibration)

Residual (mm)

S oA,
o n o

Arequipa 7403 LAG1+LAG2
(CoM 249 mm)RB 23.0 mm +
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Calibration not working properly
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Arequipa 7403 STRL
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Test #5:

Range rate

Hartebeestoek 7501 LAG1+LAG2 Hartebeestoek 7501 AJl Hartebeestoek 7501 STRL
(CoM 247 mm)RB 119mm+ CoM (CoM 1013 mm)RB 42.7 mm + (CoM 75Smm)RB 13.5mm +
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Time bias (> a few us) suspected.



Residual (mm)

Test #6:

Time of day
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Yarragadee 7090 LAG1+LAG2
(CoM 249 mm)RB -0.8 mm +

Yarragadee 7090 AJI
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Day/Night range difference?



Visit our poster &

Attend the clinic session

Station-by-station assessment available

> 1000 charts in total! (To be placed on the web later)
Various systematic trends (possible errors) detected.
There is a risk of false alarm. < POD is not perfect.

Station-Analyst interaction

Enjoy the afternoon session!



3141 ;:'f’ HiTtoTsuBAsHI UNIVERSITY

Systematic Range Error 2013-2014

Toshimichi Otsubo Hitotsubashi University, Japan (Email: t.otsubo@r.hit-u.ac.jp)

[1] Residual Analysis: Procedure Overview ‘ [2] POD Analysis Settings ‘

“« ” rom the 6-hourly
Software “c5++ Canalysis

- 5Ssatellites (LAG1+2, AJl, STRL, LARES). One-year batch.

1;:;:::::‘::5:3? Residual data set Sorting program - Orbit: 5-day arc for LAGEOS-1 and -2. 3-day arc for LEOs.
WRMS: : . .
SLR NP data (details: >[2]) (_ v (e - Station-dependent CoM correction for LAG1+2 & All.
Jul 2013 - Jun 2014 : LAG =7 to 8 mm components) Systematic error Accel . . Gravity field 4x4 as 1 is rical
(LAG-1,2, All, STRL, LEOs = 13 to 22 mm) (details: > [3]) detectable? - Acceleration parameters: Gravity field 4x4 as 1-year common params, and 5 empirica
LARS) params twice per arc.

- Station coordinates: all solved for with loose constraints. Velocity fixed to SLRF2008.
- Range bias: solved for per station per satellite types (“LAG1+2", “AJl”, “STRL”, “LARES”)

[3] Sorting Procedures and Checklist

Test #1: Test #2: Test #3:

Single-shot RMS in a NP bin Linked with intensi

dependence?

Single-shot returns per NP bin System delay (calibration)

Over-compensated?

— Positive trend: Strohger—) Longer, - Positive trend: More scatter > Longer _
§ (0] ® 5 o © 5 (0] (6] (0] @ Flat: Well calibrated
£ o £ 1% E °
- » X w . Negative (or positive) trend:
= :Noi i Flat: Stable NP generati orﬁ
g g : . . Flat:No |ntensﬁydependencﬁ é . . . g i é Not properly calibrated
7 z i 2 ¢ 5 I ‘b
@ . Negative trend: Stronger = Shorter < - : : steblefvs > 2 Stable calibrafion 1:1 negativetrend:
€ strong < D Unstable RMS < Unstable Calibration notworking
- calibration atall.
Appl I
! = [Rro— ! = ! ppliedsystemdeley
More returns = Strongsignal Large RMS
Test #4: Test #5: Test #6:
Time to the nearest calibration Range rate Checktiming Time of day
devices
within +/-60 min ﬁ N . . Symmetric or
—s < 1) @ Positive (ornegative) trend: More inthe latter (descending) haff = ™) ) lb
g (0] Time bias suspected =, I53 Flat: No daily trend
£ Pre-cal only £ 8 £ E o (0] Q Q
] and/orwithin 0.3 min (ext. cal): % . . . Flat: No time bias ﬁ ] . Ginthe firet ( . halt T‘: . . D/N jump
o r\o:allmfogwenmCRD? _g o \"V\EXW‘NZE inthefirst (ascending) halt: g
@ Not trying to covera whole pass? @
Far beyond +/-60 min: & 2 | € :) 24 hr coverage
Calibrated too infrequently, < > <:> Limited time coverage
Nearest [ ? Local time (01024 hr)
fore after ascending Rangerate  descénding ascending Rangerate y.ccenging

calibration

[4] Station-by-station diagnosis (more than 1000 charts!) \

. . Please do not take them way until the end of Friday’s cl ession.
Find your station’s charts below!

- We recommend the representatives of each station to review the observation
procedure or hardware especially if a comment tag is attached.

- Note that the post-fit residuals are the mixture of the measurement error at a station
and the model error in our orbit computation. There is a risk of false alarm.

World Top 12 in datayield (total passes > 3500)
(after SLR Global PerformanceReport Card; see Torrence’s poster in this workshop)
Yarragadee (7090) Chanechun (7237) Zimmerwald (7810) Wettzell (RR34) Graz (7839)

#13 to #25 (total passes > 1600)
San Juan (7406), Potsdam (7841), Arequipa (7403), Grasse (7845), Haleakala (7119),



