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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

BE-C
GEOS 1
STARLETTE
%%L GEOS 3
g LAGEOS
SEASAT 1
GERMAR LASER WETTZEL STA. DATA

[65-032A-03B_]IESGP-00109 |
65-089A-021|[ESGP-00074 |

75-010A-01C
75-027A-04D
"76-039A-01C
78-064A-06C
[65-032A-03E |

These data sets have been restored. There were originally three
7-track, 556 BPI tapes written in BCD; 2 7-track, 800 BPI tapes written
in BCD and 1 9-track, 1600 BPI tape writtin in EBCDIC. There is one
restored tape written in ASCII. The DR tape is a 3480 cartridge and the
DS tape is 9-track, 6250 BPI. The original tapes were created on an IBM
360 computer and the restored tapes were created on an IBM 9021 computer.

%% The DR and DS numbers along with the corresponding D numbers and time

spans are as follows:

DR0O05960 DS005960 D008699 1 04/03/67 - 04/26/67 65-032A-03B
D008793 2 04/03/67 - 05/02/70 65-032A-03B
D022492 3 04/03/67 - 09/09/71 65-032A-03B
D032343 4 - 9 04/07/78 - 11/11/80 75-010A-01C; -
78-064A-06C;

76-039A-01C;~

75-027A-04D;-

65-089A-021I ;-
65-032A-03B

D045305 10 - 15 08/07/80 - 10/28/80 75-010A-01C;-
08/08/80 - 10/31/80 75-027A-04D
D047223 16 - 17 02/07/81 - 10/08/81 75-010A-01C;
76-039A-01C;

75-027A~04D;

65-032A-03E ~
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REQ. AGENT RAND NO. ACQ. AGENT
BER Vo086 RWP

WETTZELL LASER DATA

MERIT SHORT CAMPAIGN*

65-032A-03E |I[ESGP-00074 |
65-089A-02T
75-010A-01C
75-027A-04D
76-039A-01C

This Wettzell Laser data set consists of five satellites:
BE-C, GEOS A,STARLETTE, GEOS C, and LAGEOS. The tapes
are 1600 BPI, 9 track, EBCDIC and were created on an IBM
360 computer. The 'D' and 'C' numbers, time span, and

number of files follow:

2 iy

2
SIS
=

4
&

D# C# FILES TIME SPAN
D-32343 C-20822 6 04/04/78 - 11/11/80
D-47223 C-22026 2 02/27/81 - 10/08/81

*Merit - Short Campaign (sorted by satellite)
D-45305 C-21543 6 08/07/80 - 10/31/80
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. . vu05-C DATA FORMAT FOR LASER DATA

INTRODUCTION

” Thu uDO -C satcllltc will be trackcd by many diffcrcnt syn S
and nntwarks of tracking stations. It is intended that this forr!‘ %h;x;;;
wzll ac gmodatc data taken from all tracking systems and neotworks™ ‘ *5{ ”
as wgll as altlmetcr data taken by the satellite. As a consequcnc;,, ﬁ
cf ‘its.design characteristics this format not only meets the SpﬂCl-yr S
fxcatlons of the GEOS-C project but also the precise orbit dctermina-'*;ﬁk
tion requirements of all currently existing satellites. Enclosed )
is a portion of this format which pertains to laser data.

 Since the format is a caré image representation, it is ideall{
suited for transferrlng data bctween the different types of computer

v -

facilities supportlng the GEOS-C project research. The only chiracter .

images uscd by the format are: 4 | o BT
_integer numbers 0 - 9 ) ; adeii

_letters of the alphabet A - 2

‘blanks, and
minus signs

All decimal points are implied, therefore eliminating the need for
that character. representation. 4

3
rd



Doscriptions of columns 1 - 32 for all measurement types

%% Colunmns

1-7

8-9

S 12-16

17-32

Subsat

L

17-18

19-21

22-26

27-32

»

Description
Satellite - ID

] Measuremcht'Type
.. A0-14 Right Ascension-and:Declination - -
11 = Laser Optical , A
20-29 Range or Range Difference
20 = Laser ;
64-69 X-Y Angles (North-South)
68 = Laser 4 :
70~79 Azimuth and Elevation'Anglea
70 = Laser

Time Syséem Indicator
0 = Ground Received Time

l= Satellite‘Transponder/Transmitter Time ;¢}:i

= Ground Transmitted Time
= UT-0

= UT-1

ur-2

= UT~-C

= A.1l .

= A.3 (A.T. B.I.H.)

= A-S (Smithsonian)

D WN O OoON
[

Station ID

GMT of»Observat}on

year
YY

Day of Year
DDD

Time of Day (Scconds from midnight GMT)

Fractional Part of Seconds (in microseconds)

-




"ééigﬁné 33F§O,for‘1aaer gﬁnge mecasurements (Data‘Typo 20)

33-35

&

ey

36-54

Columns

i

Subset

33

34

35

36-45
46-54

55

56

Description

= Preproccsqing Indicators
0 = Data has been corrected for ionospheric

refraction effects.
= Data not correctcd for ionOSpheric o
}prefraction.ww“ ) o

0= Data has been corrected for tropospheric -

refraction effects.
1 = Data fot corrected for tropospheric

refraction.

2 = Data has been corrected for tropospheric*‘fuqaﬁ

refraction using the correction formulas-
for 1nternational laser data (see cols.
76-80) .

3 = Data not corrected for tropospheric
refraction. Columns 76-80 contain coef-
ficient for use with international laser -

- formulas.

4 = Data has been corrected for troposphericf
refraction effects and meteorological
data is preéent.

5 = Data not corrected for tropospheric ‘

_ refraction and meteorological data is present.,

0 = Data has been corrected for transponder
delay effects.

1l = Data not corrected for transponder delay.

Observation Data

Range or Range Difference (Km)
Range or Rangec Difference
XXX, XXXXXX Meters

Preprocessing Indicators

Pfeproccssing Report
0 = Report not indicated
1 -9, A - 2 values to be assigned

~Not used




&‘f Columns - Subsct - Description
, | 57-60 Surface Pressure T
%% , ) XXXX Millibars ;
# AE - - SO S . - ” . [ S — . S - - -
' 61-63 ~  Surface Temperature : - ’

-~ xxx° KELVIN

Relative Humidity at Surface

o XXX percent

67-68 - Not usecd

¢ :
69-73 Measurement standard deviation >

XX.XXX Meters . ffjw”'_éjﬁ;

74-75 - Not uéed 5

76-80 Tropospheric refraction correction
XX. XXX Meters




" Columns 33-80 for Laser X-Y angles and Laser Azimuth and Elevation

zz  Columns ‘ Subset Description - ”;;;MLW;Q .
g T - S — o
33-3¢ ':“wn ;rV"'Réfraction Indicators : o
o ! 33f ;_ . 0 = pata has been corrected for ionospheric e

4 effccts. ; , L L
St .= Data nor corrected for ionospherc
34 -~ 0 = pata has been corrected for tr0pospheric L
effects. :

1l = Data not corrected for troposphere

35 Not Used. ‘ L e -

36=-54 ' " Observation Data } o -
| 36-38 Azimuth or X-angle (degrees), Sign of X-angle u»
appears in column 36.‘ S o

39-40 ~Azimuth or X-angle (arc minutes)
41-45 Azimuth or X-angle o

XX.XXX Arc Seconds
46 Sign of Y=-angle

47-48 Elevation or Y-angle (degrees)
49-50 " Elevation or Y-angle (ﬁinutes)

51-54 Elevation or Y-angle | =
XX.XX Arc Seconds 7 REEEAN

55~-57 - , Not Used.

58-61 A Standard deviation in X-angle or azimuth -
B XX.XX Arc Minutes

62-65" Standard deviation in elevation or Y-angier
XX.XX Arc Minutes

66 ' Preprocessing Report
‘ 0 = Report not indicated
o, 1 -9, A = 2 Valucs to be assigned.
%§§7-71 ' Tropospheric refraction correction to X-angle
- XXX.XX Arc Minutes
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* VALUES OF GEOS III RANGE CORRECTION FROM FORMULAA

© PSR AR-M L dBR/d L

L. ¥° . BR-M  dAR/d®
0. -1.3038 31. -1.3629 ,0035
1. -1.3047 -.0008 32, -1.3591 ,0039
2. --1.3084 -.0037 33, -1.3548 ,0043
3. -1.3133 -.0049 34, -1.3501 .0047
4. -1.3188 -,0055 - 35. -1.3450 0051
5. -1.3244 -,0056 36. -1.3395° ,0055
6. -1.3301 -.,0056 37. -1.3337 .0059
7. -1.3355 -.0055 38. -1.3274 .0063
8. -1.3409 -,0053 39, -1.3207 .0067
9. -1.3459 -.0050 40. -1.3136 .0071
10. -1.3507 -.0047 41. -1.3061 .007S
11. -1.3551 -.0044 42, -1.2982 .,0079
12. -1.3592 -.0041 43, -1.2899 0083
13. -1.3629 -.0037 44, -1.2812 .0087
14, -1.3663 -.0034 45. -1.2722 .0091
15. -1.3693 -.0030 46. -1.2627 .0094
16. -1.3719 -.0026 47. -1.2529 .,0098
17, -1.3741 -.0022 48. -1.2427 .0102
18, -1.3759. -.0018 49. -1.2321 .0106
19. -1.3774 -.0014 50. -1.2211 .0110
20, -1.3784 -,0010 51, -1.2098 .0113
21. -1.3790 -.0006 52. -1.1981 .0117
22, -1.3793 -.0002 55. -1.1861 .0121
23, -1.3791  -.0002 54. -1.1737 .0124
24. -1.3785  .0006 55. -1.1609 .0128
25, -1.3775  .0010 56. -1.1478 0131
26, -1.3761  .0014 57. -1.1343 0135
'27. -1.3743  .0018 58. -1.1205 .0138
28. -1.3721  .0022 59. -1.1063 .0142
29. -1.3694 ..0026 60. -1.0918 .0145
30. -1.3664  .0030 61. -1.0770 .0148
62. -1.0619 0151

*AR= [1.411

63. -1.0464

.0155

0.0036 ($¥3)] cos (v - 22.473) meters
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Incidence

Angle

(chrees)_

TABLE 2

Range Corrections for GEOS-III

Experimental

Range Correction - Meters -
"Ratio" Program  Formula

0
10
20

30

40

45

50

. 60

t

-

<

-1.316
-1.355
T-1.367
-1.356
-1.291
-1.273
-1.221
-1.084

-1.303
-1.350
-1.379
-1.366
-1.314
-1.273
-1.219
-1.085

o

L .

-1.304

-1.350

-1.379

-1.272
-1.085

-1.366




55
@

TABLE 3

ra

- 'CROSS SECTION VS INCIDENCE ANGLE - GEOS IIT

2 6

Cross Section - Meters” x 10
Incidence Angle Min. Max. Retro Program Formula H ; 
o 1.86  1.86  4.40 2.0
10 1.86 5.56 . 7.20 3.1
20 9.27 ~ 18.6. 14.3 9.4
30 | 18.6  29.7 23.2 20.2
40 2401 46.4 30,1 28.7
45 ©27.8  46.4 30.9 30.0

50 27.8  37.1  27.5 28,7

60 9.27 18.6 ©17.4 : 20.2

ke

S
-
L




L3

$5.3.5.1.2 Range and R:\hgb Difforonco*

B N e
Columns - Subset Description .
1-7 . ... Satellite - ID
89 Measurement Type

20-29 Range or Range Difference

20 = Laser

21 = C:Band Radar R
. 22 = C-Band VLBI Range Difference Radarsl }¥i; Co

23 = DSN S-Band Radar o

%4 = USB Radar

25 = GRARR S-Band Radar

26 = GRARR ATS-F S-Band Radar

10-11 ’ " Time System Indicator

A 10 0 = Ground Received Time ¥
= Satellite Transponder/Transmitter Time '""5§'
= Ground Transmitted Time AR
= Satellite Recciver T;me
= UT-0 i
= UT-1
UT-2
= UT-C
= A.l
= A.3 (A.T. B.I.H.)
= A-S (Smithsonian)

iy
f

11

O PN O W
1

¥

*Range Difference - Timo Deolay VLBI

o 8-62
&
GFROS-C
. Minnion Man

Revinum 2 « 2 e, 1974
Faoot g omad st Ny vavy



Columns  Subsct Description
S ————————— S

12-16 ' ' Statlon ID

- 17-32 ' ~ GMT of Observation ~
e L 17;18 C vear |

» - Day of Year: ST D S o
) | '

22-26 Time of Day (Seconds from’midnlght GMT)"

27-32 Fractional Part of Seconds (in microseconds)

33-35 Preprocessing Indicators‘

33 0 = Data has been corrected for fonospheric .
refraction effects, , S

1 = Data not corrected for ionospheric refraction,

34 0 = Data has been corrected for troposheric
o refraction effects. ’

L
B
w]
b
r’
-]
og
Q
~r
O
o]
-1
"
[¢]
[¢]
Ll
0
Q.
o
5
-
"
3
[o]
/]
]
y
[¢]
g}
Pt
0
™
[¢]
oy
~
0
2
[+
. .

2 = Data has been corrected for tropospheric
refraction using the correction formulas for
_international laser data (see cols. 76-80).

3 = Data not corrected for tropospheric refraction.
"~ Columns 76-80 contain coefficient for use e
- with International laser formulas,

35 0 = Data has been corrected for transponder
’ dclay cffects.

1 = Data not corrected for transponder delay.

36-54 ’ Observation Data

36-45 Range or Range Difference (Km)

46-54 . Range or Range Difference
20X XXX Meters

Erd

.

8-063 . GFEOS-C
. Misnion Plan
Hevineon 2 - 2 Rent, 1874
Howt aoe s v et May 1974



. Columns

55-56
57-61
62-68
69-73
©
75
76-80

Subset

65

66

’ W’Dosc rintioh

Preprocessing Indicators

Preprocessing Report

0 = Report ndtrindicatcd

1 - 9, A - Zvaluestobe assigned.
Transponder type for pulse radars o
"1 = coherent
2 - non-coherent
or '

" Transponder Channel for GRARR

1 = Channel A or 1st sidetone
2 = Channel B or 2nd sidectone
3 = Channel C or 3rd sidctone

Reference station number for range differencing
or transmitting station number for station-to-
satellite-to satellite-to-station data,

Relay satellite<ID for satellite-to-satellite data.

Measurement standard 6ev£ation
XX, XXX Meters
Range ambiguity indicator
For DSC S-Band ‘
1 - MARK 1A (824809582,0 m)
2 - TAU (151285510, 38518 m)

For USB
1 - 824809582.0m

For GRARR S—B:End
1 - 18737031.3 m
2 -~ 4684257.8m
3 - .936851.6 m

Not used

Tropospheric refraction correction
XX XXX Meters
or,
Coclficient of Tropospheric Refraction for inter-
national lascrs (sce Col, 34)
XX.XXX Mecters oFos-c

Mianion Plan

Revision * 2 Rert, 1974
Q. ,

Ny Yo

ks




1

%}‘:} .5.1.3 Range Rate, and Range Rnte Differences*
L]

Columns Subset =~ Description '
17 . Satellite - ID
8-9 - Moeasurement Type _

,30437 Rangc Rate or Range Rate Difference
30 = Combined DSN/USB Radars
31 = C-Band Radar
32.=» C-Band VLBI Range Rate Difference
Radars o ]
33 = DSN S-Band Radar
34 = USB Radar
35 = GRARR S-Band Radar
36, = GRARR ATS-F C-Band Radar
37 = GRARR VHF Radar

-

10-11 Time System Indicator

10 0 = Ground Received Time

1 = Satellite Transponder/Transmitter Time

= Ground Transmitted Time
= Satellite Receiver Time
= UT-0 : '
= UT-1
UT-2
= UT-C
= A.1
= A.3 (A.T. B.I.H.)
= A-S (Smithsonian)

ES

11

(= BV R "L 2 T Y - B PTI N L
]

Range Rate Differences - Fringe Rate VLDII

8-65

S
%%%

oros
- : Mixetrmt Man
. Hevimme ¢ - 9 Rept, 1894
a Moot ooaame it dedt tap fory



Columns

33-35

36-42
43-55

Subset

17-18

22-26
27-32

33

34

35

43-49

50-55

Description

Station ID

GMT of Obsorvation

.. Year

Day of Year
DDD

Time of Day (Seconds from midnight GMT)

Fractional Part of Seconds'(in microseconds)

Preprocessing Indicators

0 = Data has been corrected for {onospheric

refraction cffects,
1 = Data not corrected for ionospheric refraction.,

0 = Data has been corrected for tropospheric
refraction effects,

1 = Data not corrected for tropospheric refraction.

Receiver Mount Tyne

1 = X-Y (East-West)
2 = X-Y (North-South)
3 = Azimuth-Elevation

4 = Hour angle-declination

Counting interval for average range rate data
(Types 30, 33, 34). X2OOON.XX Seconds

Or,

Tropospheric refraction correction for other range
rate data types. X2OO{X.XX ¢cm/Second
Observation Data

Range rate or range rate difference XOIXX. XXX
Km/Sccond

Range rate or range rate difference
XXX. XXX Millimeters/Second

8-6G ' GEOS-C
’ Minaion Plan
Neviniona 2 -~ 2 Rept, 1974

Moot e s steed \'ay 1974

P}

. &
A NI



Columns

56,

o

S7=61

62-68

63=-73

74

%%y 75=77

78-80

~ Subset

Doqcription ,

- to-satellite-to-station data or average range rate
- data,

Preprocessing chort ' .

0 = chort not indicated.
1 -9 A -2 V'ﬂucs to bo assfgned

Reference station number for range differencing, or
transmitting station number for station-to-satellite- .

Relay satellite ~ ID for séteilite-to—saielﬂte data,

Mcasurement Standard deviation

XXX XX millimeters/second
Transmitter or rcfercnce station Mo% type
1 = X-Y (East-West)
2 = X-Y (North-South) _
3 = Azimuth-Elevation
4

= Hour angle-declination

Receiver antenna axis displacement
XX.X Meters

Transmitter or reference station Antenna axis -
displacement
XX.X Meters

foct
T

S =

8-G7 : -

Crosg
Mixaton Plan
Nl\h-t on e 2 Nept, 1974

B PR Y -y



£.3.5:1.7 Azimuth/Elovation'and X-Y Angles

» Columns Subsct Description .
G 1.7 - 2 Satellite -~ ID
8~9 " Mecasurement Type
' 60-63 X-Y Anglcs (East-West) -
60 = USD Radar ,
64-69X~Y Angles (North-South)
65 = GRARR S-Band Radar
66 = GRARR ATS-F C-Band Radar
67 = GRARR VIIF Radar
70-79 Azimuth and Elevation Angles
700 = Laser
71 = C-Band Radar
73 = DSN S-Band Radar
10=11 Time System Indicator
10 0 = Ground Received Time :
E 1 = Satellite Transponder/Transmitter Time
2 = Ground Transmitted Time
'8 = Satellite Recefver Time
;éi% 11 0 = UT-0
%}zﬁ 1= UT-1
2 = UT-2
3 = UT-C
4 = A1
5 = A.3(A.T. B.I.H.)
6 = A-S (Smithsonian)
8-74
. GEOS-C

Mixxton Plan

Reviswm 2 - 2 Nept, 1974

Pteel Ny Yony

B St i < e e

B A — i g



*© Columns Subset 7 Description

12416 | ~ Station ID
17-32 - . .GMT of Obsarvation

Ay
S
.r" =

17-18  Year
vy
ié-zi“ | Day of Year
DDD
22-26 Timeof Day (seconds from midnight GM’I‘)

27-32 . Fractional Part of Scconds (in microseconds)

Refraction Indicators e g

33-34 S .
A "33 0 = Data has been corrected for

- ionospheric effects.
1 = Data not corrected for ionosphere - -
34 0 = Data has been corrected for ,ﬁi§5f I
‘tr0ppspheric:effects. o
1 = Data not corrected for troposphere

o v ’ Not Used.
Observation Data

36-38 Azinmuth or X angle (degrees). Sign of
X angle appears in column 36.

39-40 Azimuth or X angle (arc minutes)
41-45 Azimuth or X angle’

, XX XXXX Arc Seconds
46 Sign of Y angle

47-48 Elevation or Y angle (degrees) L
49-50 Elevation or Y angle (minutes) ‘
51-54 Elevation or Y angle  °

XX.XX Arc Seconds

—

S,
o
8-79
- GRORC

~ AMinnton Man
Revinton 2 - 2 Sept, 1974
v LIFEY N Satest Moy 1974



Lo

Columns - Subset--  Description

@1 Not used.

$8§-61 .. .. - . - Standard devzatzon m X angle or azimuth
IR, XXX Arc MlnutcS'

62-65 . Standard evzatzonln elevation or .Y angle.
i K . XX.XX Arc Minutes '
66 Preprocessing Reﬁort
‘ 0 = Report not indicated
1l -9, A -7 Values to be assigned
67-71 Tropospheric refraction correction to X angle

XXX XX Are Minutes

72-76 : Troposphcric refraction correctionto Y angle or
% elevation .
. ; , XXX, XX Arc Minutes

7 ’2’-80 _ Not Used.

;;

i

!

' s S

I 3
.

‘

£ ?9? ¥ ;

.
8-76
. GFOS-C

Minsion Plan
Hevision 2 - 2 Sepe, 1874
I I 1) ~s
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