Eighth General Assembly of the ILRS
October 11, 2002
Washington, D.C.
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International Laser Ranging Service

Network Reports
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The WPLTN meeting Report to General Assembly
11 October 2002

1. Matter of regret: Missing China and Russia delegates

WPLTN express the matter of regret for missing Chinese and Russia delegates by visa problem
not only because we lost more than 2/3 people attendance of WPLTN network in the workshop
but also we lost rare opportunity to exchange information for many solved-for problems through
face-to-face communication in the week.

2. National Report Briefing

Australia: National Mapping Division of Geoscience Australia keeps running Yaragadee and
Mt.Stromlo as the highest productivity and quality stations in ILRS network. EOS uses 10% of
Mt.Stromlo time for research and development including such as LLR and debris observation
using extremely high power laser.

Japan: See attached report.

China: See attached report

Saudi: Successful re-commission of SALRO data yield since 2001

(see attached report and figures by courtesy of KACST)

Russia: No report in this meeting

India: ISRO is trying to acquire station for associated space program

3. Overall Strategic issues

As shown statistics in CB report for last years, there has been more stations coming to high rank
from data yield point of view. However, number of stations needs more effort for quality of their
producing data. Each country (with no exception i.e., including Australia) has own funding
problems to face on how to continue stations and operation, and how to upgrade the observation
capability. Some of stations should be maintained/upgraded as core stations strategically in
WPLTN region.

4. Other actions
To improve communication with CB for lack of information regarding sitelog etc.
New executives installed as attached sheet.



Japanese Network

CRL: Two stations Miura, Tateyama of four Keystone stations were dismantled in 2001. Laser
and electronics of those stations are moved and integrated to Koganei 1.5m telescope for
tracking campaign LRE and ADEOS2.

HOD (Hydrographic and Oceanographic Department of Japan Coast Guard): Simosato has
been better routine observation than last few years. It will achieve in this month 15,000 passes
since station built. HTLRS ceased its operation entirely in 2002.

NASDA: GUTS SLR system is in final integration phase waiting telescope to perform co-location
test at GSFC

U k) £




Report from China

1. Observations

Changchun, Shanghai, Beijing, and Kunming stations are operational, while Wuhan is doing
some tests and will restart observing soon. The mobile system TROS has been in Wuhan for
maintenance and rest, and is going to Urumqi for collocation with the VLBI system in the
beginning of next year. Another mobile system CTLRS has been in Xian for upgrading of the
control system and laser system, and is doing some testing satellite observations.

2. System upgrades

The Changchun station adopted the new computer control system as the Shanghai station had.
The Shanghai station has upgraded the system control and diagnosis software. The new
observation house for SLR was started to build and will be completed in March 2003.

Shanghai station is developing a Raman laser in collaboration with K. Hamal and I. Prochazka of
the Czech Technical University and J. Gaignebet of CERGA for the new SLR station.

3. Argentina system
The system is doing ground target ranging and is testing satellite tracking. It is shown that the
mount and servo system are working well. It is expected to have satellite returns soon.

WPLTN Executive Meeting

% Date:TBD (May-June, 2003),
= 3 days.

i Venue: Shanghai Observatory,
Shanghai, China

Participant: WPLTN Executive
members

Topics: How to upgrade the
observation capability of
WPLTN stations




SALRO 2001 Report

The SALRO site at the Solar Village,
Saudi Arabia. The Solar Village is
some 45 km north west of Riyadh.

Photography date is July 9, 2002,
whilst tracking the Etalon2 satellite
after dusk.

The site has many shrubs and
hedges, giving it the feel of an oasis
in the desert.

The site is operated primarily during
daylight and early evening hours.

Re-Commissioning in 2000
KACST let an O&M contract in mid 2000 with the aim of making SALRO work again, after it sat
unused for some time. Several months were spent in 2000 making all equipment operational.

Spares from the defunct Orroral Observatory and CRL 1.5m SLR system were used in this effort,
and thanks go to those organizations for their assistance.

By the end of 2000, SALRO was capable of successful SLR to satellites in all orbit categories,
except the very lowest — limitations of the mechanical transmit/receive system which remains.

While the entire system received attention to varying degrees, it was the laser, receiver and
pulse-handling electronics that required the most work. The acquisition software had previously
been upgraded by EOS to deal with the Y2K problems.

The team consists of two KACST staff trainees and two expatriate engineers working under the
O&M contract.

Operations Commence 1/1/2001

With all the gross problems cleared, use of the system commenced on a production basis.
Operational procedures were developed in tandem with fine tuning of the system. Staff training
assumed a higher priority. One observations shift operated all year.

2001 was a transitional year, commencing as “engineering” and ending by achieving compliance
with all the ILRS guidelines.

Some periods of downtime exceeding one week were required to overcome random failures, and
implement major improvements such as the installation of a new compensated SPAD detector.
The incidence of failures and unscheduled downtime is now minimized with the implementation
of a preventative-maintenance program.



Winter: mid December to mid March. Cold, with
very clear skies quite often. Occasional rain, some
cloud periods lasting several days. Generally good
SLR conditions day and night, routine daylight GPS
acquisitions possible.

Autumn: October to mid December. Cooler,
generally clear. Good SLR conditions day and night.

Summer: mid June through September. Generally
clear, with varying degrees of sky haze at all times.
Day: high temperatures and directed sunlight on
the telescope make SLR operations difficult.

Night.  no problems, including occasional GPS
acquisitions.

Spring: mid March to mid June: Difficult SLR
conditions, day and night. Increasing daytime
temperatures, very hazy at times, occasional cloud
periods lasting several days — generally unsettled.

Plans
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Boost productivity by expanding operations to cover 2 shifts 5 days per week.
Re-survey the site, work to remove any residual errors in adopted site coordinates.
Analyze and tune to eliminate systematic errors, range biases, etc.

Engineering improvements to the telescope (sun shields), AC/refrigeration systems, etc.
Site development to include analysis capability, GPS calibration etc.
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Total Passes (Jul-2001 to Jun-2002)
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Conclusions
KACST have a firm commitment to continue and develop SALRO operations, raising the profile

of this science and its derivatives within the organization.
Environmental conditions allow useful operations all year round, with peak performance

occurring in autumn and winter.



Chairman
Executive
Executive
Secretary
Executive
Executive
Executive
Executive
Executive
Executive
Executive

New Executives (Washington 2002 October 11)

Yang Fu Min

Wang Tanqiang
Ramesh Govind

Ben Greene

Hiroo Kunimori
Mikio Sawabe

Victor Shargorodsky
Vladimir Vasilyev
Abdallah M. Azzeer
Turki Al-Saud

India: Elango K.Udayar

Shanghai Observatory, China
Beijing Observatory, China
NMD/GA, Australia

EOS, Australia

CRL, JAPAN

NASDA, JAPAN*

IPIE, Russia

IPIE, Russia

KACST, Saudi Arabia *
KACST, Saudi Arabia
(ISRO)

* To be late approval or replacement in each organization.
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International Laser Ranging Service

Data Center Report



ILRS Global Data Center Report/ EDC

W. Seemiller

" .‘EPC
-CDDIS 2

ILRS General Assembly, Washington D.C., October 11, 2002

nternational Laser Ranging Service



nternational L aser Ranging Service

ILRS Global Data Center Report/ EDC

Wolfgang Seemuller

® Some remarks:

e Backup procedures are installed at both global Data Centers (EDC
replaced by Zimmerwald, CDDIS by EDC), EDC replacement is tested
already, but CDDIS replacement not, no data at EDC ftp server from
NASA stations (e.g. Sept. 13 to 15, power outage at CDDIS, no data
since installation on Sep. 15, 2001)

e Still old IRVs are distributed by the ILRS IRV exploder
(e.g. September 13 to 15, 2002)

® New implementations

e Two wavelength ONPs (separate files) are accepted, archived and
distributed at both Global Data Centers (1 or 2 passes?)

e New summary files at EDC, additionally the wavelength is given

¢ New quality check for data format and integrity is installed at EDC
(still missing: automatic information of the responsible SLR station)

ILRS General Assembly, Washington D.C., October 11, 2002 13th International Laser Ranging Workshop, October 2002



nternational L aser Ranging Service

ILRS Global Data Center Report/ EDC
(continued)

® New format of summary files

Sat.No. Stat. For. Date Start Dur. No. Wavl. R. File name

9306102 7840 onp 0210.03 68562 290 11 5320 0 ql_allsat_02100400
9306102 7835 onp 0210.03 68307 524 19 5324 0 ql_allsat_02100400
9502101 7810 onp 0208.22 77259 071 06 8460 0 ql_allsat 02082300
9502101 7810 onp 0208.22 77212 116 08 4230 0 ql_allsat_02082300

AAAAAAAN

New! Laser wavelength & data release

® New quality check for data format and integrity
If an error is detected, an error file is written, e.g.:

99999

9502101022777840350153200010026300000000743450200700001 #spt hr ?
391568129997006842069054000007710261289007200450000000 . .Xx...X
391735494965006421851667000006710261289007200280000000 ..... XX
391877821513006122565434000006110261289007200340000000 .Xx..X..

with the following meanings:

# the data record length is not 54

s seconds of day is not < 86400

p surface pressure out of the intervall < 600, 1100 > hPa
t surface temperature out of the intervall <200, 340 > K
h humidity out of intervall <0, 100 > %

r release flag is changing in this pass

? checksum not correct or not set to 00

ILRS General Assembly, Washington D.C., October 11, 2002 13th International Laser Ranging Workshop, October 2002



SLRmails and SLReports per month since Nov. 1995
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International Laser Ranging Service

Working Group Reports
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nternational L aser Ranging Service

International Laser Ranging Service

a H» O N

N

Data Formats & Procedures Working Group

Agenda

Tuesday, October 08, 2002, 18:00-19:30

Washington D.C., USA
Breakout Room

. Welcome and Introduction

. Membership

. Review of CB Activities

. Refraction Study Group Report

. Prediction Format Study Group Report

(separate meeting: October 07, 21:00-22:30, Breakout Room)

. Two colour data submission and management

. Working Group Charter/WG Activities

What can our WG do to reach the 1 mm ranging accuracy?

. Management of prediction Exploder after break down

. IRV Provider ID in IRV data set

10. FR data format to accommodate calibration data,

data flow and filename convention

Wolfgang Seemiller
Wolfgang Seemiller
Van Husson

Stefan Riepl

Randy Ricklefs

Werner Gurtner

Wolfgang Seemdiiller, all

Wolfgang Seemiller
W. Gurtner, S. Riepl

V. Husson, C. Noll, W. Gurtner,
W. Seemiller




nternational L aser Ranging Service

Data Formats & Procedures Working Group Report

Wolfgang Seemuller

Two colour wavelength data submission and management installed

New quality check for data format and data integrity now at both Global
Data Centers

Full-rate data format and archiving in progress (see below)

IRV provider ID in IRV data set in new prediction format included
Refraction Study Group - see Report by Stefan Riepl
Prediction Format Study Group - see Report by Randy Ricklefs

CB Activities
Normal Point Data: - Sites need to ensure the release flag is updated
- Improvement of data replacement procedures
- Periodic comparison of data centers NP statistics
Full Rate data: see below
Site Logs: Sites need to keep their logs and local ties current
Standard software packages: - NP generation (volunteers?)
- Integration of satellite predictions (volunteers?)
- EDC provide their software for format and data integrity check

Multi-colour ranging NP data: EDC and CDDIS have modified their data handling procedures
FR data meeting on Thursday noon, decisions:

Three issues were discussed: Frequency of delivery, file name convention, and accomodation of
the FR data format to calibration data.

- The stations send a daily file for each satellite to the Global Data Centers, containing
all passes starting the same day
- File name convention: file naming as of CDDIS, but satellite names without dashes
- Recommendation: the calibration data will not be archived. If needed the station should be contacted

Implementation date: March 01, 2003
A SLRmail with the details will be sent in November 2002

ILRS General Assembly, Washington D.C., October 11, 2002 13th International Laser Ranging Workshop,
October 11, 2002 October 07-11, 2002



Refraction Study Group Summary

13th International Workshop on Laser Ranging, Washington,
USA,7-11 October 2002

e Currently available refraction models show differences at the
millimeter level
e 2-colour lasere ranging is currently limited to about lcm
accuracy for remote sensing of refraction, i.e. inmature to
tzest millimeter effects
e Arrangements have bee made to perform a comparison of
— MARINI-MURRAY refraction model and
— the recently introduced mapping function derived by
MENDES in conjunction with the SAASTOMOINEN
zenith path delay formula.
An improvement in the modelling of the atmospheric delay
should show up in better residual statistics at low elevations.
e Results are to be presented at the next analysis working
group meeting in Nice, 2003.

— Typeset by Foil TEX — 1
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Pilot project “harmonization”

Goal
= make QC results more consistent

Issues
= ITRF2000
= performance report card



Pilot project “benchmarking”

Characteristics

= QOctober 10 — November 7, 1999

= LAGEOS-1

= Produce identical integration and estimation results (i.e. detect
software and data treatment errors and blunders)

= A: direct integration
B: estimation orbit
C: estimation orbit, EOPs and station coordinates
D: idem, no requirements on dynamic orbit model

Contributors
= ASI, CRL, CSR, DGFI, GEOS, IAAK, JCET, NASDA, NERC

First results

= Residuals diverge up to several m (“A”)

= Mean residuals diverge several dm (*“A”), several mm (“B”), 0.1
mm (“C”)
Orbits disagree up to several m (“A”), ~ 0.6 m (“B”), cm (“C”)
Refraction corrections consistent at 0.2 mm
Relativity corrections consistent at 0.1 mm

343

Future
= refine description and re-analysis
= develop reference solution
= pass/fail benchmark test essential for other contributions



Pilot project “positioning + earth orientation”

Purposes

solutions for EOPs and station coordinates

28-day intervals

“A”: 1999 (LAGEOS)

“B”: 2001-2002 (LAGEOS vs. Etalon; EOP vs. EOPdots)
official ILRS product

433403

Customers
= [ERS Bulletin A
= [TRF?
= ...

Contributors
= ASI, BKG, CRL, CSR, DGFI, GEOS, GRGS, IAA, IAAK, JCET,
NERC



Call for Participation

Products
= daily x/y-pole, LOD for most recent days (- IERS Bulletin A)
= daily x/y-pole, LOD (28 days) + coordinates

2 Types of contributions solicited
= data reduction
= combination

Operational timeline

Timeline

October 31, 2002: disseminate CFP

December 15, 2002: “benchmarking “ criteria established
December 31, 2003: reactions “in”

January 15, 2002: data reduction contributors selected

January 15 — March 15, 2003: test period for candidate
combination centers

April 2003: selection of prime and back-up combination centers
May 1, 2002: system fully operational

43333

43
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International Laser Ranging Service

Campaigns and Mission Reports
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Etalon campaign

Purpose
= Improvement EOP solutions
= Improvement GM
= Improvement station characterization

Time-span
= April 2001 — April 2002
= May 2002 — October 2002

Observations
Results (JCET)
LAGEOS LAGEOS + Etalon
rms x-pole [mas] 0.525 0.488
rms y-pole [mas] 0.504 0.506
rms LOD [ms] 0.162 0.099

October 2002 =>
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International Laser Ranging Service

Upcoming Missions
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PRESENTATION TO THE ILRS WORKING GROUP

13™ INTERNATIONAL WORKSHOP ON
LASER RANGING

OCTOBER 11, 2002
WASHINGTON D.C.

Q

BY
K. ELANGO

ISRO TELEMETRY, TRACKING AND COMMAND
NETWORK (ISTRAC)
INDIAN SPACE RESEARCH ORGANISATION (ISRO)
BANGALORE
INDIA



ISRO HAS LONG EXPERIENCE IN OPERATING
THE FIRST GENERATION LASER SYSTEM AT
KAVALUR, INDIA FOR MORE THAN A DECADE

ISRO CAN REVIVE SLR PROGRAM IN INDIA AND
BECOME PART OF THE GLOBAL SLR NETWORK

ESTABLISHING SLR STATION AT BANGALORE
WILL FULFILL THE LONG STANDING GAP IN THE
SLR NETWORK AT THE INDIAN SUB-CONTINENT

NECESSARY SITE SELECTION CRITERIA WAS
CARRIED OUT AND NASA TEAM VISITED AND
APPROVED THE SITE FOR LOCATING A SLR
STATION AT BANGALORE

A DETAILED SITE SELECTION CRITERIA REPORT
WAS MADE FOR LOCATING SLR AT BANGALORE

ISRO IS ALREADY PROVIDING TTC SUPPORT TO
MULTIPLE REMOTE SENSING SATELLITES USING
ITS GROUND STATIONS WITHIN AND OUTSIDE
INDIA

NECESSARY INFRASTRUCTURE, EXPERTISE IN
HARDWARE, SOFTWARE, ROUND THE CLOCK
OPERATION, ORBIT DETERMINATION ETC. ARE
AVAILABLE IN ISRO

ISRO HAS OPERATIONAL EXPERIENCE IN ORBIT
DETERMINATION/POD FOR MORE THAN TWO
DECADES



ISRO IS ALSO OPERATING A PRARE STATION
AND A P-CODE GPS RECEIVER AT THE SAME
CAMPUS, BANGALORE

BANGALORE CAN BE ELEVATED AS ONE OF THE
FUNDAMENTAL REFERENCE STATIONS FOR
SPACE GEODESY BY LOCATING A SLR STATION

BANGALORE SITE IS ALREADY IN THE
INTERNATIONAL SPACE GEODESY NETWORK
(SITE NUMBER 7725)

ISRO HAS PROPOSAL TO CONDUCT
INTERNATIONAL WORKSHOP ON SPACE
GEODESY TO BRING THE EXPERTS ON A
COMMON PLATFORM

ISRO HAS PLANS TO FOSTER SPACE GEODESY IN
INDIA BY ESTABLISHING A SPACE GEODESY
CENTRE. TOWARDS THIS, A GEODESY DIVISION
IS ESTABLISHED RECENTLY

TO GET ACCURATE GROUND IMAGERIES FROM
REMOTE SENSING SATELLITES, ISRO HAS
PROPOSED TO PUT RETROREFLECTORS TO ITS
FUTURE IRS MISSIONS

A DETAILED INTERNAL DESIGN REPORT IS MADE
IN THIS RESPECT.

SATNAV PROGRAM (INDIAN WAAS) IS JUST
EMERGING OUT IN INDIA WITH BANGALORE AS
THE CONTROL CENTRE
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International Laser Ranging Service

Other Business
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