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International Laser Ranging Service

Science Coordinator Report



Peter Dunn gave the CB Science Coordinator report, and provided an update on the
motion of Arequipa, Peru after the June 23, 2001 earthquake and its aftershocks. He
referred the participants to the wealth of science results now accessible in the proceedings
of the recent Laser Workshop in Washington, D.C., and highlighted the renewed interest
in modeling surface forces on SLR satellites evident in a session at the EGS/AGU

Meeting.

Science Coordinator’s Report
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International Laser Ranging Service

Data Center Report



nternational [ aser Ranging Service

ILRS Global Data Center Report

Wolfgang Seemdtiller

® Remarks:

e Backup procedures are installed at both global Data Centers (EDC
replaced by Zimmerwald, CDDIS by EDC). The CDDIS replacement is
still not tested, no data at EDC ftp server from Nasa stations
since installation on Sep. 15, 2001 (for on-site normal points).

® New implementations:

e Two wavelength ONPs (separate files) are accepted, archived and
distributed at both Global Data Centers. Until now only some
passes are received from Zimmerwald.

e New quality check for data format and integrity is installed at EDC

(still missing: automatic information of the responsible SLR station,
and it is still not complete; it will be provided when finished)

e Full-rate data delivery and archiving has started recently
(Still some open questions, see DF&P WG Report)

ILRS General Assembly, Nice, April 10, 2003 EGS-AGU-EUG Joint Assembly, April 2003



nternational [ aser Ranging Service

ILRS Global Data Center Report

(continued)
® Full-rate data directories at CDDIS and EDC

e At CDDIS:
Islr/sIrfr/snamelyyyy/ (monthly files)
IsIr/sIrfr/lsname/daily/ (daily files)

e At EDC:
pub/laser/frdata/monthly/ (monthly files)
pub/laser/frdata/daily/ (daily files)

® Directories for deliveries of full-rate data

e [or deliveries to NASA/HTSI:
At HTSI: [fg_normpts.fullrate]

e [or deliveries to EDC:
At EDC: incoming/laser/frdata/ (user name and password
can be asked at EDC)

ILRS General Assembly, Nice, April 10, 2003 EGS-AGU-EUG Joint Assembly, April 2003
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International Laser Ranging Service

Working Group Reports
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NEWG

Network & Engineering
Working Group

Notes of Nice Meeting, 8. April 2003

- Minimum Number of Returns per NP
o Status: MOST Stations do NOT use this criteria;
o It SHOULD be used, to avoid noise points, to improve data quality etc.
o ILRS Governing board should sent 1 more notice to the stations, to implement it;
o At the October meeting in Koetzting, this should be checked again, and — in case — some
additional action started then ....

- Global Use of Real Time Time Bias Exchange, and Time Bias Prediction File:
o Availability: YES : just implement it, enjoy it
o Werner Gurtner will send another notice to SLR stations, to encourage implementation

- MysStationPerformance.Com:
o Van Husson reported about the present status

- New Bias Detection Capabilities / 28 Day Solutions:
o Van Husson reported about this new possibilities;
o Seems to be a quite powerful new technique to detect problems ...
o Needs sufficient data, and for some cases a nearby core station, but allows significantly
better results

- Engineering Data File (EDF)
o Each CAL (and each pass) adds a line of parameters to the station EDF;
o The list of parameters can be individual for each station; whatever they need and can ...
o The format has to be defined, but is not fixed; could be XML, or indexed, or .....
o Goal: This allows for each station a complete history of hardware settings, parameters,
CAL values, statistics, met values etc.etc.;
Expected advantages and output:
= Each Station can (automatically) check for consistency, linearity, jumps etc.;
= Analysis groups could easily cross-correlate any signatures;
= Comparisons between EDF files of similar stations should identify possible
improvement areas by simple comparisons ....
o Some stations (Matera, RGO, Graz, NASA) agreed to check their possibilities, and to
start with such recordings as soon as a first test format is defined; the goal is to have first
results for the Koetzting meeting in October.

O
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nternational [ aser Ranging Service

Data Formats & Procedures
Working Group Report

Wolfgang Seemdiiller

e Two colour wavelength data submission is working but the
analysis makes some problems

e New quality check for data format and data integrity now at both
Global Data Centers (at EDC still not complete, new barometric
pressure check algorithm proposed by Van Husson)

Full-rate data delivering and archiving has started (March 31, 2003)
Destination: global monthly files per satellite at CDDIS/EDC
No time schedule adopted for:
- Time of deliveries (next day, after 3 days, after one week latest)
- updating of monthly files immediately, or e.g. at the tenth of
the following month
because real-time availability of full-rate data is not requested

Backup of Urgent Mail at EDC in progress

Refraction Study Group
- see Report by Stefan Riepl

Prediction Format Study Group
- see Report by Randy Ricklefs

ILRS General Assembly, Nice, April 10, 2003 EGS-AGU-EUG Joint Assembly, Nice, April 2003



nternational [ aser Ranging Service

Data Formats & Procedures
Working Group Report

(continued, CB Activities)

CB Activities

Normal Point Data Flow
- hourly data flow working
- Action item for sites: release flag

Station Status
- three month report based on NPs provided
--> Station Qualification

Predictions
- HTSl incorporates GPS data
- New prediction format

Data Corrections File in Process
- user friendly web based form for sites to enter data corrections

e Compliance Issues
- NP Format and Data Integrity Checks

-- NP bin formation

-- Bin size

-- Meteorological blunders

-- Minimum number of observations in NP
-- Midnight crossing (wrong dateL

-- New barometric pressure check algorithm

ILRS General Assembly, Nice, April 10, 2003 EGS-AGU-EUG Joint Assembly, Nice, April 2003



nternational [ aser Ranging Service

Data Formats & Procedures
Working Group Report

(continued, New Action Items for DF&P WG)

New Action Items for Data Formats & Procedures Working Group

e Encouraging stations for low elevation observations
(request from Refraction Study Group)

e More frequent data exchange (e.g. every ten minutes)
(request from Network & Engineering WG, action item for DCs)

e NP Format Change ? (request from Signal Processing WG)
e Full-rate data archiving

e Use of COSPAR or SIC number for satellites?
(COSPAR No. at launch of new satellites not known)

ILRS General Assembly, Nice, April 10, 2003 EGS-AGU-EUG Joint Assembly, Nice, April 2003



nternational [ aser Ranging Service

International Laser Ranging Service

Data Formats & Procedures Working Group

Agenda

Tuesday, April 08, 2003, 19:30-21:00
Nice, France
Lecture Room G5

1. Welcome and Introduction Wolfgang Seemiller

2. Membership Wolfgang Seemiller

3. Review of CB Activities Van Husson

4. Refraction Study Group Report Stefan Riepl

5. Formats Study Group Report Randy Ricklefs

6. Two colour data submission and management, results? Werner Gurtner

7. Working Group Charter/WG Activities W. Seemdiller, all members
8. FR data delivery Carey Noll, Van Husson,

Werner Gurtner, W. Seemiller
9. Normal Point data format and integrity check Van Husson, W. Seemiller

10. Urgent Mail backup W. Seemiiller




nternational | aser

ervice

International Laser Ranging Service

Data Formats & Procedures Working Group

Name

Wolfgang Seemduller
Werner Gurtner
Stefan Riepl

Georg Kirchner
Van Husson
Christopher Clarke
Julie Horvath
Peter Shelus
Randy Ricklefs
Peter Dunn
Graham Appleby
Ron Noomen

Rolf Koenig

Nadia Shuygina
Leonid Petrov

Participants

Tuesday, April 08, 2003, 19:30-21:00

Nice, France
Lecture Room G5

Institution

DGFI
AlUB
BKG
OeAW
HTSI
HTSI
HTSI
CSR
CSR
RTSS
NERC SGF
DEOS
GFz
IAA
GSFC

e-mail address

seemueller@dgfi.badw.de
gurtner@aiub.unibe.ch
stefan.riepl@bkg.bund.de
kirchner@flubpc04.tu-graz.ac.at
Van.Husson@honeywell-tsi.com
Christopher.Clarke@honeywell-tsi.com
Julie.Horvath@honeywell-tsi.com
PIJIS@ASTRO.AS.UTEXAS.EDU
RLR@ASTRO.AS.UTEXAS.EDU
peter_j_dunn@raytheon.com
graham.appleby@nerc.ac.uk
RON.NOOMEN@DEOS.TUDELFT.NL
KOENIGR@GFZ-POTSDAM.DE
nvf@guasar.ipa.nw.ru
pet@leo.gsfc.nasa.gov
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1.

2.

Refraction Study Group
Minutes Nice 2003

Recent Activities

1.1 Within the last months a contribution to IERS-Conventions concerning an update of the
chapter for tropospheric refraction was furnished and submitted to Dennis McCarthy.

1.2 As projected in the last RSG meeting at the Washington SLR workshop, a mapping-
function analysis has been performed using 3 years of Lageos-2 normal point data (see
appendix A and B at ILRS website). After orbit determination the normal point residuals
were binned with respect to the elevation angle at which they have been recorded. The
results reported by Cynthia Luceri and Erricos Pavlis show a clear improvement using the
new mapping function, recently derived by Virgilio Mendes, instead of the Marini-
Murray refraction model. Part of the analysis was also a test of the Saastomoinen zenith
delay model applied to the Mendes' mapping function in it's original form and a modified
form, enhancing the performance for other than 532nm wavelengths.

1.3 Philip Ciddor provided his refractive index subroutines (coded by Jean Rueger) for the
study and comparison of zenith delay models.

New Zenith Delay Model

Concerning the modeling of the zenith delay the achievable accuracy as well as the
limitations with respect to the input of surface meteorological data only remains to be
determined. As it is not clear by now up to which extent non ideal gas behavior of the
atmospheric constituents affects the zenith delay, statistics on this quantity have to be
gathered out of numerical weather prediction (NWP) or radiosond data. As anomalous and
nonlinear dispersion effects may play a role for certain wavelengths, such as 1064nm, at the
millimeter level, a separate meeting with Yuri Galkin is scheduled for the end of July.

Horizontal Gradients

As there have been reports on low elevation tracking data taken between 10 and 20 degrees
elevation, showing deviations on the order of 10 centimeters with respect to the Marini-
Murray refraction model, work remains to be done in the modeling and application of
horizontal refractivity gradients. Statistical studies on the site dependent significance of
horizontal refractivity gradients and their traceability in actual tracking data as well as
surface meteorological data are underway. Global atmospheric models, data of satellite based
remote sensing missions such as AIRS and limb sounding techniques are also considered as a
data source for the determination of horizontal refractivity gradients, which has to be
evaluated.

Combination Issues

As presented within the Analysis Working Group meeting and projected in the IERS retreat
the data gathered by the services supporting the IERS will be subject to two distinct modes of
combination: a) Combination of technique specific solutions (Combination at solution level)
b) Combination at observation level. Whereas mode a) is in favor of near real time data



processing (rapid availability of earth rotation parameters and station coordinates), which
requires refraction data obtained in real time as well, mode b) permits the estimation of
atmospheric refraction in the solution, since information of a vast multitude of observing
techniques, i.e. different wavelengths, is accessible in the parameter estimation process.
However mode a) imposes strict rules on how to obtain the refraction data: Combination at
the solution level relies on uncorrelated solutions. Therefore a correlation of the ILRS
solutions with the IGS solutions, e.g. by using refraction data obtained from GPS
tomographyi, is to be avoided.

Governing Board Recommendations and Encouragements

Once the open questions mentioned in paragraph 2) are completed, the Governing Board will
be addressed formally in order to present recommendations for optimum procedures to
improve refraction modeling, as foreseen by the study group charter. To improve the
assessment of refraction and horizontal refractivity models, the SLR network is encouraged
to gather more low elevation tracking data as well as to optimize two color satellite ranging
techniques.



ILRS AWG meeting Nice 2003: agenda

N

10.
11.
12.

opening
minutes AWG Lanham
actions since AWG Lanham
3.1. reports, presentations
annoucements
4.1. ILRS related presentations, publications
4.2. IERS Retreat
SINEX issues (Husson)
pilot project "harmonization" (Husson)
6.1. status report
6.2. future
pilot project "benchmarking and orbits" (Husson, Pavlis,
7.1. status report
7.2. future
pilot project "positioning + earth orientation"
8.1. individual contributions
AST
Geosciences Australia
DGFI
GFZ
TAAK
JCET
NERC
8.2. comparisons and combinations
AST
DGFI
JCET
NCL
8.3. future of "positioning + earth orientation”
timeline?
miscellaneous
9.1. atmospheric refraction
9.2. station qualification
9.3. analysis center qualification
9.4. dynamic tracking priorities
next meeting
action items
closure

Mareyen)



AWG activities

Pilot projects:

* Benchmarking and orbits
Husson, Pavlis and Mareyen
Blunders, software inconsistencies
Orbit and parameter solution comparisons

* Harmonization
Husson
Unify analysis results (1.e. biases)
Continuous development

* Positioning + earth orientation
Noomen
Developments of analysis technique, official ILRS
combination product(s)



official ILRS product “pos+eop”

* Customer: IERS Bulletin A
* CFP released November 2002
* 8 groups responded:
7 -> solutions
4 -> combinations
* AWG workshop March 31 — April 1:
= status reports on developments
= update product: 7-day cycle
= new milestones:

e Also:

until May 31: software + proc. development
June 1 — Oct 1: analysis solutions in,
combination centers fine-tune

Oct 1 — Oct 21: preparation for AWG
evaluation

Oct 26-27: AWG evaluation

until May 31: handing in “benchmark”
solutions

June 15: establishment of criteria

June 30: pass/fail assessment



IERS Retreat: IERS Combination Pilot Project
(evolves from IERS SINEX combination campaign)

rigorous combination of networks + EOPs + quasars:

* Trigorous

* weekly process

* input: weekly network solutions, daily EOPs

* contributions expected/solicited from:
- IERS technique centers (combination product, or 1
individual solution)
- combination solutions at measurement level

* 4-6 weeks delay

* timeline:
- May 1, 2003: installation of Combination WG
- end of June: release of CFP
- Sep 15: deadline for proposals
- beginning Oct: evaluation of proposals
- Jan 1, 2004: start of pilot project

* eventually, combination product will replace (that of)
IERS PCs

* eventually reprocess old SLR, VLBI, GPS, ... data

* time-series of weekly solutions, evolve into multi-year
solution
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ETALON campaign: “conclusions”

* Marginal improvements of x/y-pole
* Significant contribution for LOD
* Continue tracking at current level of intensity

- AWG -> development of official ILRS combination
product



Etalon Data Yield
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Jan 24, 2003
103:58 UT
Lat 7050
Lor 9.9
Event 5604

E.I;}-III

Pl
2
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Czone Number Density [ x 1012 cr:1'3'} Percent Difference

Preliminary ozone measurement results made by the NASA SAGE III experiment
operating on the Russian Meteor 3M spacecraft and instruments taking part in the
SOLVE-2 mission operating from Kiruna Sweden in January 2003.

As you can see, the measurement agreement is very good and SAGE III captures the fine
ozone structure very well. These excellent results are not possible without the precise
ephemeris data we receive from the ILRS.

Mike Cisewski

SAGE III Mission Manager

NASA Langley Research Center

Radiation Aerosols Branch (REB)

Building 1250, Room 200M, Mail Stop 420
21 Langley Boulevard

NASA Langley Research Center

Hampton, VA 23681-2199

Phone +1 757 864-1861

Fax +1 757 864-1232
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