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Two global data centers have supported the International Laser Ranging Service (ILRS) since its start in 1998. The Crustal Dynamics Data Information

System (CDD!S), located at NASA’s Goddard Space Flight Center, and ’ehe Eurolas Deta Center (EDC) are active archl\{es of laser ranging data and | to monitor network performance. This information is updated on a SLR Global Performance Report Card
products derived from these data. The laser data sets consist of on-site normal points and full-rate data. The official ILRS products, currently station fr nt basis d ndent 1 the t £ r t. Station rator July 1, 2005 through June 30, 2006
positions and EOP, are also made available to the user community through these data centers. Infrastructure support for the ILRS include reports of €que asis depenaent upo € Ype Of report. ation operators, el ey e st g 4 g e Loy ok e sy
data holdings and quality, satellite predictions, and station configuration information. This presentation will describe this laser ranging archive analysts, and other ILRS groups can view these reports and plots to B e e St
available at the ILRS data centers and plans for future enhancements. quickly ascertain how individual stations are performing as well as how N
S — the overall network is supporting the various missions. All plots and e e,
PN — . reports can be accessed through the station pages on the ILRS Web site : Coima.d s AOE0S 6 S gt e,
. . . e . at URL http://ilrs.gsfc.nasa.gov/stations. T et ek it 2 f ] i o it 18 i T ot e st
Currently, the ILRS data and product archive consists of both normal point and full-rate data, satellite prediction information, P S S ¢ Gl 11 v sl coltaion S, n i, g e st
nd si itions and ities. Data since mid-1976 ar i he d nters; ILRS prod from January 1 e e L i
?he srtGeSg:)ts;ch ;lso a\;/aeillggltees ata since 976 are available at the data centers; ILRS products from January 1993 to Global “Report Cards”: e o - -
p . The ILRS perform ance "report cards” are generated on a qu arterly B oo et i s et yoar e Bt 288 G, T tubts s acried n demaorig aoder by enpanaa, | e
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Normal point data is the primary ILRS station data product, gradually replacing on-site sampled data and later full-rate data as comptiance information. 1he statistics are presented 1h tabular tTorm by Lcaton gm“m_mmgmmu_ e P P
th : T : : : station and sorted by total passes in descending order; the latest o | eml  am| ol ) Dol o] M M_
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Full-rate data was the prime SLR product in the 1970’s and early to mid 1980’s. In late the 1980’s, the normal point generation (LAGEOS, Starlette, calibration) are created from this information and ;g:ut 1;;_33 e wm ow —;,: b e s 13 7
process was refined and normal points were generated from the full-rate data during post-processing. In the 1990’s, on-site available on the report card Web site; example plots from the latest TR o EEnE
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and only station data product. Many stations, however, continue to provide full-rate data to the ILRS data centers since they o meE e Rmpm o men e iZZ'ii;
are sometimes required for specific needs (e.g., center-of-mass analysis, retroreflector experiments, co-location analysis, o Laaeoe sz Laceos 1ans2 E-?—l = S ”:]% g:ﬁl_%_%_ﬁ__w
etc.). The plots below summarize the data holdings (full-rate or on-site normal point) of the CDDIS archive. o | = -
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The ILRS currently provides satellite predictions for the network in two formats: Tuned Inter-Range Vectors (TIRVs) and the R e B oo 0 o il B S
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through email and at the data centers to accommodate stations that are continuing efforts to transition to the CPF. B o E S el aaae ae e mn | Dt s ML Mo A 4051 s
";*:"_"___—___—_______—_——__“_“ NiRiERiRiRiEiRIREIRBIRIRIRIRNR AR R REEREEE ‘Station St,atncn| NP"‘““”' 1008 o0 ﬁ""‘ ""'gm ﬂ?l"“‘ ““'pﬁ Ng - bng'good
. . . o . . . 2 HEHHUHE UL 2| \Location Numberlﬁwr;i;:ﬂ'(‘,:"m’;!fﬁ mmmiﬁlmim"muﬁ M?;(‘;;’; (:,;m’";mwi
The CPF information accurately predicts positions and ranges for a much wider variety of laser ranging targets than had been S A AR AR | R " = = =
previously possible. Rather than using the tuned IRV's with an integrator, the new predictions provide daily tables of X, Y, and ;‘“"‘”‘Eaa Eggﬁ EH i i “92.2-!-1—1_—?- e Rl ,21-;'.“3' Sade
.. . . . . . §¢ ﬁi"ég”‘”g gtlsggs St Xg 5 3 = g :Eﬁéiﬁ m"’é‘“;.é EE £ s%amgx E 3 = z|mmema}da4_a_ e | 140] 7.0/ 99.9 l;i lj ii.! 997 I 29| 13.2| 38 941
Z positions for each target which can then be interpolated for very accurate predictions. CPF provides an expanded format ol B B L S I R A B : AR TR T - B
JK . . . . . . . o o Mir%;mﬁp?ak “7110 | 26 14.1 3‘0i 9.7 :-3- 4 ':.7 ®9 29 ﬂ_: u}iii :: ::Z' :g ;;
capability and greatly improves tracking on low satellites because the full modeling potential of the orbit computation at the G e | o8] 68| 35/ioo0] §6 74 861000 16 7 41 8 o8 131 4 o6
. . . . . . . iHerstmonceux ?B4EII 20 9.3/ 1341000 20 B4 241000 25 ?'l’ 2£|1W'.B 19 11'! 41| 954
prediction center will be passed on to the stations. Drag files and special maneuver files are no longer be necessary. These DT RECARTETRDCTE R O e ——
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Six ILRS analysis centers (ASI/Italy, BKG/Germany, DGFI/Germany, GFZ/Germany, JCET/USA, NSGF/UK) produce weekly ground tracks of Etalon, LAGEOS, e e Sy B s o ot o
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OVERVIEW OF DATA CENTER FTP STRUCTURE FOR SLR DATA, PREDICTIONS, AND PRODUCTS
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The ILRS Central Bureau staff has developed various reports and plots

Station-Specific Performance Charts:
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/Yyyy /satname satname cpf yymmdd nnnv.source . . . .
/cpf_predicts Plots of station performance and environment are generated each week. The plots are sorted by station and come in two
/current satname cpf yymmdd nnnv.source . . . . .
forms: for data from the past year and for data since the year 2000. The information presented in these plots for each station
/yyyy satname_v.yymm.Z . . . .
in the ILRS network are: total number of normal points, total number of full-rate points, average number of data points per
/fr /satname /daily /ssss ssss_yymmdd v.satname.Z . . . . .
pr — " - - . LAGEOS normal point, LAGEOS normal point rms, calibration rms, and system delay, and station temperature, pressure, and
np YyyyYy satnamev_npet.yymm. . e . . .
humidity (as recorded in the normal point data). Examples of these plots for the Yarragadee station are shown below.
/Yyyy satname.yymmdd
/npt /satname satname.yymm
/slr satnameh.yymmdd Yarragadee, Australia 7090 Yarragadee, Australia 7090 Yarragadee, Australia 7090
pass number of hormal points pass average number LAGEOS obs in a hormal point pass humber of LAGEOS full rate obs
/pub /yyyy /satname satname tYPe_YYmmdd_#- source ave 17.44 st_dev 11.79 max 81.00 min 1.00 for 12715 daa poinis ave 92.5 st_dev 64.35 max 398.90 min 2.60 for 1075 data points ave 1321.09 st_dev 1256.38 max 6525.00 min 8.00 for 1075 data points
e /current satname type yymmdd #.source ,:’; °.£‘ .‘. ‘”.? :;.Eéggclouls; . .
+ % ¢y o, %es ¢ o oo . .
satname maneuver yymmdd.source U L L "°'::."'ﬁ‘°..éﬁ?§ : 207 e ' DR R
/maneuvers maneuvers. satname ;’ :: f},’:d :f; .‘ ;”.’ .ﬁj.z'.i, 'i‘*f. :{,j,‘:{ ig.; . . ** e
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ac.eop.yymmdd. v#.snx.Z il SR 3 DR I X 1 DEOA S RO TSN L % . . S SR 38101 ; IR TR S S A
/pos+eop /yymmdd ac.pos+eop.yymmdd.v#.snx.Z 3 ﬁ*. X ‘8, % . . *gov; . oé”& 5] . P : Rk ‘; ‘%?°°«
/products ac.pos+eop.yymmdd. v#.sum.Z : ¢ a SR SR ‘n*. "fu?Q.”"'“%.;o.: .3 * g R R A M RISV IR
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DATA CENTER FTP STRUCTURE FOR SLR DATA | | ye;r ' m;m | ye;r ' m; ) | ye;r ' m; )
/pub
/slr MORE
Yarragadee, Australia 7090 Yarragadee, Australia 7090 Yarragadee, Australia 7090
/cp f_predi cts /data /predicts /products pass average LAGEOS normal point rms pass LAGEOS calibration rms pass LAGEOS system delay
/fr /npt 25 6.0 “.. 60
/satname /satname 20 43{&§§Z&~$§"*.";réiwL.,xg':* Tr . 56
. R e A by A L TR L LS -
/yyyy /daily /npt /yyyy P i S -y - e R T
satname v.yymm.Z /ssss /Yyyy satname.yymmdd e " c * 3 ” | | |
E £ 2
ssss_yymmdd v.satname.Z satnamev npt.yymm.Z satname.yymm 04 2 18
satnameh. yymmdd
.| & ___________________________________________& __________________________________________________& _______N __________ | 1.2 a4
SLR CPF predic- SLR monthly full-rate data SLR daily full-rate data SLR monthly normal points from SLR on-site normal point data (hourly, SLR TIRV pre- SLR product Other files
tion files full-rate data daily, and monthly) diction files files . 00 0 _ | ‘
year ameto0z w23 year ameto0z w23 year ameto0z w23
DATA CENTER FTP STRUCTURE FOR SLR PRODUCTS
/pub
/slr MORE Yarragadee, Australia 7090 Yarragadee, Australia 7090 Yarragadee, Australia 7090
pass average temperature pass average pressure pass average humidity
/cp f_predicts /data /predicts /products 48 ﬂ\lE-13.33 st_dev 6.92 rnax-43.lIII min 2.40 for 12715 data po_lnts s ave 98_52731_(!5\1'524 maxQQB.HII min 969.70 for 12715 dala !)olnts 100 mre.62.17'st_dev 2293 max QQ.CIlIJ min 0.00 for 12715 data pt‘:lnts
/ac /pos+eop i !
S0 tier . SRR .l M S $13 SEERE Bith oA % tat ey e iR
ac.dsc /yymmdd | | !
' !
ac.eop.yymmdd.v#.snx.Z o . ao—————m———#—"——————+— YiZf AT R Nl b
g i 5 | l :
ac.pos+eop.yymmdd. v#.snx.Z % E 5 | |
o 40 s WiWL £33 __|._ FE a3 BT (AT LA LTI ME. by ¥ %
ac.pos+eop.yymmdd.v#.sum.Z !
______________________________ ________ | - _____________________________________________________________________ | L !
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SLR CPF prediction SLR data SLR TIRV prediction ILRS AC description files ILRS pos+eop solutions Other files %0 -
files files
DATA CENTER FTP STRUCTURE FOR SLR PREDICTIONS year e year e year e
/pub
/slr MORE
N g 3 = ; ; { ALY 1 T -
/cpf predicts /data /predicts /products llﬁ’ ) Bt AN N \ Golmud * . E}@ H' KOR
; UT.,“ PLANS Kabul el __. Larzho » - T
/yyyy /current 1A%% %% /current /maneuvers
/satname satname cpf_yymmdd nnmu. source /satname satname_type_yymmdd_#.source satname_maneuver_yymmdd.source Additional plots of station performance are under development for the ILRS Web site. These plots include statistics for all
satname cpf_yymmdd nnnu. source satname_type_yymmdd #. source maneuvers . satname currently-tracked satellites and all operational stations as a function of time; full-rate observations per normal point and
| point | ted functi f d ti E les of th harts for the Y d tati
SLR CPF prediction files Current SLR CPF prediction files SLR SLR TIRV prediction files Current SLR TIRV prediction SLR satellite maneuver files SLR prod- Other norma pO]n rms are atso COmpU €d as a tunction o range an ime. Xamp SERY € new charts ror € arraga ee station
data files uct files  files are shown below.
SUBSTITUTION CODES FOR DIRECTORIES AND FILENAMES Yarragadee, Austtali;fl 7090 Yarragac_lee, Australia 7090 Yarrage_ldee, Australia 7090 Yarragadee, Austtalia_’?()% Yarraga(_iee, Austtal_ia 7090
Code Description Range Example a T ] 1 T E P i i T
Yyyyy 4-digit year 1976-present 2006 e 2
vy 2-digit year 76-present 06
mm 2-digit month of year 01-12 01 - -
dd 2-digit day of month 01-31 01 E 3 3
h 1-character UTC hour of day a-x (a=00, b=01, ..., x=23) 01
satname official satellite name N/A lageosl
ssss 4-digit station number N/A 7105
type type of TIRV prediction file drag=drag functions ephemeris
ephemeris=ephemeris file in TIRV format tocaltime () s range (i) -
irvs=ephemeris file in IRV format
sao0=SA0 elements
tle=two line element
nnn 3-digit ephemeris version number 1-366 (*501-866) 501
(*currently DOY+500; DOY when e
TIRVs no longer produced)
u version number of CPF within the day 1-9 1 Carey NOU. Mark Torrence Wolfgang Seemueller
v version number of data file a-d a
4 e P o s 1 Manager, CDDIS ILRS Central Bureau Manager, EDC
ac analysis center ilrsa=ILRS primary product center ilrsa NASA Goddard Space Flight Center SGT, Inc. Deutsches Geodatisches Forschungsinstitut (DGFI)

Denotes directory
Denotes file

EXAMPLES
SLR Data/Product Type

ilrsb=ILRS backup combination center
asi=Italian Space Agency, Italy
bkg=Bundesamt fur Kartographie und Geodasie

dgfi=Deutsches Geodtisches Forschungsinstitut, Germany

ga=Geoscience Australia
gfz=GeoForschungsZentrum, Germany

jcet=Joint Center for Earth Systems Technology, USA

ncl=Newcastle University, UK
nsgf=NERC Space Geodesy Facility, UK

Location of Example File in CDDIS ftp Archive

Code 690.5

Greenbelt, MD 20771

USA

Carey.Noll@nasa.gov
ftp://cddis.gsfc.nasa.gov/pub/slr
http://cddis.nasa.gov

USA

Monthly full-rate LAGEOS-1 SLR data for 01/2006

On-site LAGEOS-1 normal point data received on 01/01/2006
Monthly on-site LAGEOS-1 normal point data for 01/2006

LAGEOS-1 CPF from NSGF for 01/2006

Official ILRS SINEX file (latest version) ending on day 01/07/2006 ftp:

//cddis
//cddis
//cddis
//cddis
//cddis

ftp:
ftp:
ftp:
ftp:

.gsfc
.gsfc
.gsfc
.gsfc
.gsfc

.nasa
.nasa
.nasa
.nasa
.nasa

.gov/pub/slr/data/fr/lageosl/2006/lageosl a.0601.Z
.gov/pub/slr/data/npt/lageosl/2006/lageosl.060101
.gov/pub/slr/data/npt/lageosl/2006/lageosl.0601

.gov/pub/slr/cpf predicts/2006/lageosl/lageosl cpf 060101 5011.sgf
.gov/pub/slr/products/pos+eop/060107/ilrsa.pos+eop.060107.v1.snx.2z

NASA Goddard Space Flight Center
Greenbelt, MD 20770

Mark.H. Torrence. 1@gsfc.nasa.gov

D-80539 Muenchen
Germany

seemueller@dgfi.badw-muenchen.de

ftp://ftp.dgfi.badw-muenchen.de/pub/laser (old)

ftp://ftp.dgfi.badw-muenchen.de/slr (new)
http://www.dgfi.badw-muenchen.de/edc
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