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ABSTRACT

The Ka-band Radiometric Mapping System (KRMS) was used to acquire high resolu-
tion passive microwave imagery of sea ice in the East Greenland and Labrador Seas during
March 1987. Images obtained in the East Greenland Sea supported NORDA's GEOSAT ice
index validation experiment; Labrador Sea images supported the Labrador Ice Margin Experi-
ment (LIMEX). In addition, we acquired several image sets that show open ocean in the North
Atlantic Ocean and East Greenland Sea regions, glacial ice along the east central margin of
the Greenland ice cap near Scoresby Sound, and land along the Avalon Peninsula of NovaScotia.(
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KRMS GEOSAT--LIMEX '87
Data Products

DUANE T. EPPLER AND L. DENNIS FARMER

INTRODUCTION

The Ka-band Radiometric Mapping System (KRMS) was used to acquire high resolu-
tion passive microwave imagery of sea ice in the East Greenland and Labrador Seas during
March 1987. Images obtained in the East Greenland Sea supported NORDA's GEOSAT ice
index validation experiment (Chase and Holyer, 1988); Labrador Sea images supported the
Labrador Ice Margin Experiment (LIMEX) (McNutt et al., 1988). In addition, we acquired
several image sets that show open ocean in the North Atlantic Ocean and East Greenland Sea
regions, glacial ice along the east central margin of the Greenland ice cap near Scoresby Sound,
and land along the Avalon Peninsula of Nova Scotia. Farmer et al. (1988) provide navigation
logs, track plots, KRMS system logs, and representative image samples for these data.

Approximately 17 hours of imagery was recorded on analog tape. Most analog data
subsequently were converted to digital format and recorded on computer compatible tapes
(CCTs) at a density of 1600 bpi. The purpose of this report is to describe this digital product,
to provide an index to tapes in the data archive, and to present an algorithm and a set of
associated programs that were written to allow correlation between GEOSAT footprints and
KRMS image segments that were collected along GEOSAT ground tracks.

DIGITAL TAPE PRODUCTS

Data were digitized from analog tapes on an AT-compatible computer running under
DOS at facilities provided by Naval Weapons Center (Code 3251) in China Lake, California.
Raw digital files were copied into a XENIX-based system for subsequent processing and for
production of two different sets of archive tapes at the NORDA Polar Oceanography Branch
Office in Hanover, New Hampshire. The two sets of tapes contain the same radiometric infor-
mation, but differ both in terms of the format in which tl -i ' -mation is recorded and in terms
of ancillary data recorded in conjunction with KRMS radi- ,s. One set of tapes was produced
using the XENIX "tar" function and contains both pixel intensities and a code that signifies the
KRMS antenna used to acquire the data. The other set of tapes was produced using the XENIX
"dd" function and contains only pixel intensities. In subsequent discussion we use these func-
tion names (tar and dd) to distinguish one set of archive tapes from the other. We provide
indices to tar tapes and dd tapes in Appendices A and B.

The primary difference between tar tapes and dd tapes is the format in which data are
recorded.

tar format:
tar is a XENIX/UNIX tape archiver function that copies entire directories to backup

media. Data archived with tar are compressed and the file directory structure typica! of UNIX
and XENIX systems is preserved. Users running under XENIX (and probably UNIX) should
be able to restore KRMS image files directly from these tar tapes. However, data stored in
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this way typically are illegible to non-UNIX/XENIX systems; users running under other
operating systems probably will find their experience with the tar tapes somewhat less than
rewarding.

dd format:
dd is the general purpose file copying utility provided by XENIX. Data in dd files are

preserved in a standard format that is compatible with counterpart I/O utilities resident in
most operating systems. KRMS data tapes written with dd reside in binary format in unlabelled
files with constant record length and block size. Data written with dd are neither compressed,
nor stored in a directory structure. KRMS users on non-XENIX systems (Xontech, Arete,
CRREL Geological Sciences Branch, NORDA Remote Sensing Branch) have not encoun-
tered significant problems reading KRMS dd files, although some systems require byte swap-
ping.

Images recorded on both sets of tapes are stored scan by scan in the sequence scans were
acquired by KRMS. One scan consists of radiances measured across the entire 100 degree field
of view by one of KRMS's three antennas. Later scans in a file represent data acquired farther
downtrack than scans that occur at the beginning of a file. Each image consists of 2048 scans,
each scan consists of 512 pixels, and each pixel occupies two 8-bit bytes. The first 1024 bytes
in a file, for example, contain unsigned integer values for the 512 pixels that constitute the first
scan in the image. Images that are adjacent to one another have been recorded with an overlap
of approximately 50 scans. That is to say that approximately the first 50 lines of one image
duplicate data in the last 50 lines of the previous image.

Figure 1 shows differences in bit patterns used for pixels on tar and dd tapes. Pixels on
tar tapes include a two-bit antenna code that has been stripped from pixels on dd tapes.

Most Significant Byte Least Significant Byte

tar: 15141131121111019 7 6 5 4 3 2 1 0
I . II Il

Antenna Pixel Intensity
Number (value between 0 and 2047)

dd:J 1514131211109 8 7 6 5 14 3 2 1
I It I

Set to 0 Pixel Intensity
(value between 0 and 2047)

Figure 1. Bit patterns used for pixels recorded on tar and dd archive tapes. On tar
tapes, pixel intensity is stored in bits 1-11, and a numeric code that identifies the
KPMS antenna used io obtain the data is stored in bits 12 and 13. The antenna
code will be an integer 0, 1, or 2. Bit 0 is forced high (set to 1) by the interface to
digi::ing zhardware. Bits 14 and 15 float, but generally are 0 and i respectively. On
dd tapes, the 11-bitpixel intensity has been shifted to the least significant bits (0-10).
Bits 11-15 are set to 0.
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This code signifies which of the three KRMS antennas was used to acquire data stored in the
pixel. The antenna code is not part of the pixel value and must be masked when images are
restored from tar tapes. Integral values recorded on both sets of tapes represent relative
intensities sensed by KRMS; these data are not calibrated and, in this form, do not correspond
directly to radiometric brightness temperatures. See Farmer et al. (1989) for discussion of
methods by which these data can be converted to 33.6-GHz brightness temperatures.

CORRELATION WITH GEOSAT FOOTPRINTS

The primary objective of the March 1987 KRMS mission was to document ice condi-
tions along GEOSAT ground tracks in near real time with respect to GEOSAT overpasses.
KRMS was on track collecting imagery during eight of the nine satellite overpasses, and arrived
at the ninth track within one hour of the satellite pass. The goal of obtaining a simultaneous
KRMS-GEOSAT data set thus was met within limits imposed by GEOSAT ephemeris data
and P-3A navigation instruments (Farmer et al., 1988).

In order to utilize KRMS data to verify NORDA's GEOSAT ice index, sections of the
KRMS data set that coincide with each GEOSAT footprint must be identified. This was
accomplished by correlating KRMS navigation data with satellite ephemeris data according to
the following algorithm:

Given:
1. Latitude--longitude coordinates of GEOSAT footprint midpoints.
2. Latitude--longitude-time coordinates of the KRMS P-3A aircraft at approximately five-
minute intervals along track.
3. Time coordinates of scans in KRMS image files.

Then:
1. Compute KRMS/P-3 coordinates that correspond to GEOSAT footprint midpoints; set
KRMS/P-3 longitude equal to GEOSAT longitude and interpolate latitude and time.
2. Compute KRMS/P-3 times that correspond to beginning and end of each GEOSAT foot-
print; assume one footprint ends and another begins halfway between two consecutive foot-
print midpoints.
3. Use these times to compute KRMS scan lines that correspond to beginning and end of each
footprint.

Appendix C is a listing of NAVDAT, a program written in C to implement this algo-
rithm. Appendices D, E, and F are listings of ENTERG, ENTERP, and ENTERI, programs
written to create files of coordinates of GEOSAT footprint locations, KRMS/P-3 aircraft
positions, and KRMS images.NAVDAT requires these as input. Appendix G is output from
NAVDAT for selected GEOSAT tracks.
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APPENDIX A: INDEX TO tar FORMAT TAPES

Notes on column headings
Gains and offsets: those listed here were applied to the analog signal during the digitiz-

ing process and are independent of gains and offsets given in logs provided by Farmer et
al. (1988). All files digitized with the same gain and offset probably can be calibrated with
the same equation. Changes in gain and offset may require that the calibration equation
be adjusted.

Number of lines lost: refers to the minimum number of scans that are missing from each

image as a rcsult of asynchronous timing between digitizing rates characteristic of the A/
D converter and the rate at which the AT computer can copy data.

Tape numbers: analog tape number of the number of the analog mission tape on which

data were recorded aboard the P-3A aircraft. Digital tape number refers to the number of
the archived tar tape.

DATA SET: 610589

NUMBER NUMBER

:IMAGE JULIAN GMT OFF- OF OF LINES TAPE NO

NAME DAY - START STOP GAIN SET LINES LOST ANA. DIG.

f 82 : 05:08:17 05:10:45 1.930 5.715 2048 27 13

f2 82 05:10:43 05:13:17 1.930 1 5.715 2048 1 25 3 1

f 43 1 82 05: 1:10 05:15:26 1.930 5.715 1 2048 25 i3

f4 1 82 05:15:21 1 05:17:Z9 1.930 5.715 2048 23 1 3 1

f f5 82 1 05:17:34 1 05:20:00 1 1.930 ' 5.715 1 2048 1 20 1 3 1

f6 82 1 05:19:55 05:22:20 1.930 5.715 1 2048 21 3 1

47 82 1 05:22:15 05:24:41 1.930 1 5.715 ; 2048 21 i 3 1 1

f8 1 82 1 05:24:36 05:27:00 1.930 1 5.715 2048 1 17 3 ;

1 49 82 1 05:26:55 05:29:18 1.930 5.715 2048 1 22 3 1 1

flO 82 t 05:29:13 05:31:34 1.930 5.715 1 2048 1 15 3 1 1

f1l 1 82 1 05:31:29 L-05:33:49 1.930 5.715 2048 1 21 3 1 2

1 412 1 82 05:33:44 05:36:04 1.930 5.715 2048 1 19 3 1 2

f13 1 82 : 05:35:59 05:38:21 1.930 5.715 2048 16 3 2

414 1 82 05:38:16 05:40:39 I.970 5.715 2048 14 7 2

4 f15 82 05: 40:34 05: 43:00 1.930 5.715 2048 12 3 2 L

f16 82 05:42:55 0545:2 1 1.930 5.715 2048 19 3 2

DATA SET: G10589

I NUMBER I NUMBER

:IMAGE I JULIAN I GMT * I OFF- OF OF LINES TAPE NO

I NAME I DAY START I STOP I GAIN I SET LINES LOST 1 ANA. I DIG.

417 : 82 1 05:45:18 05:47:49 1 1.930 1 5.715 2048 1 13 3 1 2

f18 i 82 1 05:47:44 1 05:50:10 1 1.930 1 5.715 1 2048 1 16 ; 3 1 2

i f19 1 82 I 05:50:05 1 05:52:32 1.930 1 5.715 2048 t 18 1 3 1 2

f f20 1 82 I 05:52:27 05:54:53 1 1.930 5.715 1 2048 1 16 3 1 2

421 82 1 05:54:48 1 05:56:00 1 1.930 1 5.715 1 2048 1 77 I 3 2

421 1 82 1 06:08:12 1 06:10:46 1 1.930 1 5.715 1 2048 1 . 2
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DATA SET: 610590

t NUMBER NUMBER
:IMAGE C JULIAN GMT t OFF- OF OF LINES TAPE NO
NAME C DAY START STOP GAIN SET LINES LOST ANA. DIG.

41 82 C 07:12:22 07:15:03 1.930 5.69 C 2048 13 3

f2 C 82 07:14:57 07:19:15 1.930 5.69 2048 16

f3 82 07:19:10 1 07:24:45 1.930 5.69 2048 20 3

f #4 82 07:24:40 07:30:22 C 1.930 5.69 2049 16 3 3

#5 82 07:30:17 07:35:54 C 1.930 5.69 2048 20 3 3

f6 82 07:35:49 07:41:23 1.930 5.69 2048 17 3 -.

47 82 C 07:41:18 07:46:52 1 1.930 5.69 2048 i 10 t 3 C 3

* 8 82 07:46:47 1 07:52:33 1.930 5.69 2048 17 3 3

DATA SET: G10591

t NUMBER NUMBER
:IMAGE JULIAN GMT C OFF- OF OF LINES TAPE NO
* NAME DAY C START 1 STOP GAIN SET LINES LOST C ANA. i DIG.

Sfl 82 09:26:30 C 09:28:44 C 1.9'0 5.69 C 2048 9 C 3 C 4

f2 C 82 C 09:28:39 09:31:01 C 1.930 C 5.69 C 2048 5 5 C 3 C 4

f3 C 82 C 09:-0:5 09:33:51 C 1.930 5.69 C 2048 C 22 3 C 4

44 82 C 09:33:46 C 09:37:00 C 1.930 5.69 2048 C 19 3 4

i 5 C 82 1 09:36:55 C 09:40:00 C 1.930 C 5.69 C 2048 C 13 C 3 C 4

i f6 C 82 C 09:39:55 C 09:43:29 C 1.930 1 5.69 C 2048 C 13 C 3 4 C

f7 1 82 C09:43:24 C 09:46:56 C 1.930 C5.69 2048 20 C 3 C 4 C

f8 C 82 C 09:46:51 1 09:49:52 C 1.930 C 5.69 C 2048 C 15 C 3 C 4 C

f 49 82 09:49:47 C 09:52:38 C 1.930 5.69 C 2048 C 14 C 3 t 4 C

flO 82 1 09:52:33 C 09:55:24 C 1.930 5.69 2048 C 20 3 C 4
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DATA SET: 610603

1 NUMBER NUMBER
:IMAGE JULIAN GMT OFF- OF : OF LINES TAPE NO
NAME DAY START STOP GAIN SET LINES : LOST ANA. DIG.

fl t 83 05:17:00 : 05:19:55 : 1.930 5.69 2048 19 4 i 5

f2 83 I 05:19:50 05:22:46 1.930 5.69 2048 19 4 1 5

43 83 05:22:41 05:25:31 1.930 5.69 : 2048 16 t 4 1 5

f4 83 05:25:26 : 05:28:08 t 1.930 5.69 : 2048 17 4 5

45 83 b05:28:03 :05:30:34 :1.930 : 5.69 :2048 t 20 4 i 5

f6: 83 :05:30:29 :05:33:00 :1.930 :5.69 2048 20 1 4 5

f7 83 1 05:32:55 05:35:25 1.930 5.69 2048 13 4 i 5

f8 B 83 : 05:35:20 1 05:37:50 1.930 5.69 : 2048 17 : 4 1 5

f9 i 83 1 05:37:45 1 05:40:14 1.930 : 5.69 1 2048 1 16 : 4 1 5

i 410 i 83 1 05:40:0 : 05:42:38 1.930 1 5.69 2048 : 15 4 t 5

f11 : 83 : 05:42:33 05:45:01 1.930 1 5.69 2048 1 9 : 4 1 5

4f12 83 1 05:44:56 05:47:25 1.930 5.69 2048 1 9 1 4 1 5

f13 1 83 1 05:47:20 1 05:49:49 1.930 5.69 2048 1 13 1 4 5

f14 : 83 1 05:49:44 05:52:12 1.930 5.69 2048 1 23 1 4 1 5

f15 1 83 1 05:52:07 05:54:75 1.930 5.69 2048 14 1 4 5

f16 83 : 05:54:30 05:56:57 1.930 5.69 2048 1; 4 5

DATA SET: G10603

NUMBER NUMBER
:IMAGE JULIAN I GMT : OFF- : OF OF LINES TAPE NO
NAME DAY I START I STOP GAIN I SET : LINES LOST ANA. I DIG.

f17 : 83 1 05:56:52 : 05:59:20 1.930 : 5.69 : 2048 : 18 : 4 1 6

f 18 B 63 05:59:15 1 06:01:12 : 1.930 : 5.69 1 2048 16 1 4 1 6

419 : 83 1 06:01:37 : 06:04:02 1 1.930 1 5.69 : 2048 : 17 : 4 1 6

f20 83 : 06:03:57 1 06:06:22 : 1.930 1 5.69 2048 4 : 4 : 6

421 1 83 06:06:17 : 06:08:42 1 1.930 5.69 1 2048 : 15 : 4 1 6

f22 1 83 : 06:08:37 06:11:05 : 1.930 1 5.69 : 2048 1s : 4 : 6

f 423 1 83 1 06:11:00 : 06:14:22 1 1.930 : 5.69 1 2048 1 366 1 4 1 6
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DATA SET: G10604

* NUMBER NUMBER

:IMAGE JULIAN GMT OFF- OF OF -INES TAPE NO

NAME DAY S
T
ART STOF GAIN SET LINES LOST ANA. DIG.

fl 83 06: 33:19 06: 76:57 1.930 5.69 2048 29 4 7

f2 83 06:36:52 06:39:24 1.930 5.69 2048 20 4 7

f3 63 06:39:10 06: 42:55 1.930 5.69 2048 21 4 7

+ 44 83 06:42:50 06:46:02 1.930 T.69 2048 18 4 7

, f5 8. 06:45:57 06:48:59 1.930 5.69 2048 -.1 7

46 83 06:48:54 06:51:55 1.930 5.69 2048 224 7

f7 83 06:51:50 06:54:51 1.93f 5.69 2048 22 4 7

48 8K. 06:54:46 06:5 ':47 1.930 5.69 2048 16 4 7

f 49 63 06:57:42 07: -:*4 1.970 5.69 2)4P 18 4 7

flO 83 07: 00:29 0:1-:24 1.97C, 5.69 2048 18 7 7

+ 1 83 07: OT: IQ 07: "'6:17 1. 91.20 5.69 2048 27 4 7

+ 12 82: 7:06:12 709:"8 1. °.: S.69 2044 11 4 7

, 41 807: ( 9:-, l 9 i.C : 5z.6 ' 2043 15 4

f 414: 0 :07:'1:54 ,', :14:4c I . 2' 5. I48 2( 4 2

DATA SET: G10605

NUMBER NUMBER

:IMAGE JULIAN GMT :,OFF- OF OF LINES TAPE NO

NAME DAY START - STOP GAIN SET LINES LOST ANA. DIG.

fl 83 08:3q:44 ,308:43:32 1.930 5.69 2048 19 4 8

f2 82 C8:43:27 08:46:36 1.9,u 5.69 1 2048 16 4 8

t f3 83 08:44:30 08: 47:2 4 1.930 5.69 2048 15 4 E3

44 83 08:47:10 08:50:12 1.930 5.69 2048 26 4 8

45 83 08:50:07 08:53:02 1.930 5.69 1 2048 9 4 8

46 83 08:52:57 01:55:55 1.930 5.69 2048 1 20 4 8

f7 1 83 08:55:50 08:58:54 1.930 : 5.69 1 2048 1 27 1 4 1 8 1

* f8 1 83 08:58:41 09:01:24 1.930 5.69 1 2048 1 452 4 8



LATA SET: 610632

NUMBER NUMBER
,IMAGE JULIAN : GMT OFF- OF OF LINES TAPE NO
NAME DAY START 1 STOP GAIN SET LINES LOST ANA. DIG.

fl 85 05:50:00 05:52:30 1.930 5.69 2048 : 14 5 1 9

f2 85 05:52:25 05:54:48 1.930 5.69 2048 10 5 1 9

f3 i 85 05:54:43 05:57:06 1.930 5.69 2048 i 16 5 1 9

f4 85 05:57:01 05:59:23 1.930 5.69 2048 13 5 9

45 85 05:59:18 06:01:41 1.930 5.69 2048 12 5 t 9

f6 85 ')6:01:36 06:03:59 1.930 5.69 2048 15 1 5 1 9

f7 85 1 06:03:54 06:06:17 1 1.930 5.69 2048 18 5 9

f8 85 1 06:06:12 06:08.35 1.930 5.69 2048 14 5 9

f9 85 t 06:08:30 06:10:53 1.930 1 5.69 2048 12 5 9

f10 85 t 06:10:48 06:13:12 1.930 1 5.69 2048 17(?) 5 9

f1l 85 06:13:07 06:15:30 1.930 5.69 2048 17 5 10

412 85 06:15:25 06:18:01 1.930 5.69 2048 12 1 5 10

f13 83 1 06:17:56 06:20:37 1.930 5.69 2048 14 5 10

f14 1 85 06:20:32 06:23:14 1.930 5.69 2048 16 5 10

f15 85 t 06:23:09 06:25:50 1. 97c' 5.69 2048 16 5 10

f16 85 06:25:45 06:28:26 1.9-0 5.69 2048 13 5 10

DATA SET: 610632

NUMBER NUMBER i
.IMAGE JULIAN GMT OFF- OF OF LINES 1 TAPE NO
NAME: DAY START 1 STOP IGAIN 1SET LINES LOST lANA. IDIG.

f17 t 85 1 06:28:21 1 06:31:03 1 1.930 1 5.69 2048 18 1 5 1 10

fi1 e 85 106:30:58 1 06:33:40 1 1.930 15.69 2048 1 2u t 5 i 10

:f19 1 85 106:33:35 :06:36:16 :1.930 :5.69 1 2048 1 10 1 5 110

420 1 85 1 06:36:11 I 06:38:52 1 1.930 5.69 1 2048 1 6 5 i 10

f21 1 85 1 06:38:47 : 06:40:14 1.930 1 5.69 1 2048 11 1 5 10
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DATA SET: G10633

NUMBER NUMBER
:IMAGE JULIAN GMT OFF- OF OF LINES TAPE NO
NAME DAY START I STOP GAIN SET LINES LOST ANA. DIG.

#1 85 07:12:20 07:14:5S 1.93 5.69 204e 16 5~ 11I

4 42 85 07:14:53 07:17:31 1.93 5.69 2048 19 5 11

43 t 85 07:17:26 07:20:01 1.93 5.69 2048 24 5 11

f4 B5 07:19:56 1 07:22:29 1.93 5.69 2048 13 5 11

S5 1 85 07:22:24 t 07:25:01 1.93 5.69 2048 30 5 1 11

f6 85 07:24:56 07:27:33 1.9-1 5.69 2048 15 5 11

47 85 07:27:28 07:30:11 1.93 5.69 2048 14 5 11

* 48 85 1 07:30:06 07:32:51 1.93 1 5.69 1 2048 1 16 5 11

49 85 07:32:46 07:35:31 1.93 5.69 2048 i 20 5 11

fIO41 85 1 07:35:26 t 07:38:11 1.93 5.69 2048 19 5 1

i11 1 85 1 07:38:06 07:40:E1 1.93 5.69 2048 19 5 11

412 85 : 07:40:46 07:47:71 1.97 5.69 2048 1 10 5 11

DATA SET: G10634

1 NUMBER NUMBER
!IMAGE JULIAN I GMT t OFF- i OF OF LINES TAPE NO
NAME DAY I START I STOP GAIN ISET I LINES: LOST ANA. IDIG.

f 41 85 09:14:00 1 09:16:49 1.93 1 5.69 I 2048 26 1 5 12

f2 a 95 1 09:16:44 1 09:19v16 1 1.93 1 5.69 1 2048 21 1 5 1 12

* 43 85 1 09:19:11 1 09:21:39 1 1.93 1 5.69 2048 19 1 5 1 12

44 : 85 09:21:34 09:23:59 1 1.93 1 5.69 1 2048 : 9 1 5 1 12

f5 : 85 :09:23:54 :09:26:20 1 1.93 :5.69 1 2048 1 16 : 5 1 12

f6 1 85 1 09:26:15 1 09:28:41 : 1.93 1 5.69 : 2048 : 12 5 i 12

47 1 85 1 09:28:36 1 09:31:03 1 1.93 1 5.69 1 2048 1 19 1 5 1 12

DATA SET: LIMEXI

I 1: 1 : NUMBER : NUMBER
:IMAGE : JULIAN I GMT I OFF- I OF I OF LINES I TAPE NO

NAME : DAY I START I STOP I GAIN I SET 1 LINES 1 LOST I ANA. I DIG.

4l 1 80 : 16:52:30 1 16:55:15 1 1.93 1 5.69 i 2048 1 21 1 2 1 13

42 80 16:55:10 1 16:57:54 1 1.93 1 5.69 1 2048 1 14 1 2 13

I f3 80 16:57:49 1 17:00:34 1 1.93 1 5.69 1 2048 1 14 : 2 1 13

f4 I 80 1 17:00:29 17:03:14 1 1.93 1 5.69 : 2048 16 1 2 1 13

f 45 s 0 1 17:03:09 17,05:55 1 1.93 1 5.69 I 2048 1 18 1 2 1 13
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DATA SET: LIMEX2

t NUMBER NUMBER
:IMAGE 1 JULIAN GMT _ OFF- OF OF LINES 

T
APE NO

NAME DAY START STOP GAIN SET LINES LOST ANA. DIG.

f11: 80 17:09:00 17:11:47 1.93 5.69 2048 15 2 13

f2 80 17:11:42 17:14:18 1.07 5.69 2048 i 17 2 13

f3 80 17:14:13 17:16:40 1.93 5.69 2048 12 2 13

44 80 17:16:35 17:19:03 1.93 ! .69 2048 11 2 13

f5 80 17:18:58 17:21:26 1.93 5.69 2048 14 2 13

DATA SET: LIMEX3

i NUMBER NUMBER
:IMAGE JULIAN GMT OFF- OF 1 OF LINES TAPE NO
NAME DAY START 1 STOP 1 GAIN SET LINES LOST I ANA. I DIG.

ft 80 t 17:23:00 17:26:02 1.93 5.69 1 2048 29 1 2 14

4 42 80 17:25:57 1 17:29:11 1 1.93 5.69 1 2048 15 2 1 14

f3 80 17:29:06 1 17:32:21 1.93 1 5.69 1 2048 t 19 1 2 14

DATA SET: LIMEX4

i NUMBER NUMBER
IIMAGE JULIAN GMT OFF- OF OF L-INES TAPE NO
NAME DAY START STOP I GAIN SET 1 LINES LOST ANA. DIG.

41 80 17:44:30 17:47:18 1.93 5.69 2048 15 2 f 14

f2 80 17:47:13 17:50:02 1.93 5.69 2048 76 2 14

DATA SET: LIMEX5

NUMBER NUMER
:IMAGE JULIAN GMT OFF- OF OF LINES TAPE NO
NAME DAY START STOP GAIN SET LINES LOST ANA. DIG.

fl 80 17:52:00 t 17:54:50 1.93 5.69 2048 13 2 14

f2 90 17:54:45 17:57:36 1.93 5.69 2048 13 2 14

f3 80 17:57:31 18:00:23 1.93 5.69 2048 20 2 14

DATA SET: MSCL.glal

: NUMBER NUMBER
:IMAGF JULIAN GMT OFF- OF OF LINES TAPE NO
NAME DAY STArT STOP GAIN SET LINES LOST ANA. DIG.

fl 82 06:08:19 06:12:56 1.93 5.69 1 2048 18 3 15

f2 82 1 06:12:51 06:17:31 1.93 5.69 1 2048 26 3 15

f3 82 06:17:26 06:22:05 1.93 5.691 2048 22 3 1 15

44 82 1 06:22:00 06:26:39 1 1.93 5.69 2048 22 3 1 15

f5 I 82 06:26:74 1 06:31:06 1.93 5.69 I 2048 85 1 3 15

f6 1 82 06:30:55 1 06:36:06 1.93 5.69 2048 30 3 15
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DATA SET: MSCL.watl

' -NUMBER NUMBER
!IMAGE JULIAN 1 GMT OFF- OF OF LINES TAPE NO
* NAME DAY START STOP GAIN SET LINES LOST ANA. DIG.

f 82 1 04:17:34 t 04:23:15 1 1.93 5.69 2048 18 3 1 15

f 42 1 82 1 04:23:10 1 04:28:51 1 1.93 5.69 2048 20 3 15

+ 43 82 04:28:46 04:34:26 1.93 5.69 2048 11 3 15

f 44 82 04:34:21 (04:36:26 1.93 5.69 1 2048 10 3 15

DATA SET: MSCL.wat2

: NUMBER NUMBER
:IMAGE JULIAN GMT OFF- OF OF LINES TAPE NO
* NAME DAY I START STOP GAIN SET LINES 1 LOST ANA. DIG.

-1 80 20:16:44 20:23:02 1.93 1 5.70 2048 32 2 1 19

* 42 80 1 20:22:57 1 20:27:15 1 1.93 5.70 2048 762 2 1 19

DATA SET: MSCL.icel

a a a a a NUMBER NUMBER

:IMAGE JULIAN GMT a OFF- OF 1 OF LINES TAPE NO
* NAME DAY START STOP GAIN SET LINES LOST ANA. DIG.

* 41 1 83 07:23:13: 07:28:26 1 1.93 5.69 1 2048 28 1 4 1 16

4 42 83 1 07:28:21 07:32:59 1.93 5.69 1 2048 55 4 1 16

f f3 83 07:32:54 07:36:53 1.93 1 5.69 2048 29 1 4 16

f4 1 83 07:36:48 1 07:40:45 1.93 5.69 2048 38 a 4 a 16

f 45 83 1 07:40:40 07:44:29 1.93 5.69 2048 1 109 4 16

4 46 1 83 07:44:24 07:48:14 1.93 5.69 2048 68 1 4 16

DATA SET: MSCL.ice2

a a a a a a NUMBER a NUMBER
:IMAGE JULIAN GMT a OFF- OF OF LINES 1 TAPE NO
* NAME DAY START 1 STOP t GAIN SET LINES 1 LOST ANA. I DIG.

a 41 83 04:59:06 05:02:11* 1.93 5.69 2048 20 1 4 1 16

a 42 1 83 05:02:06 05:05:10 1.93 5.69 2048 26 4 16

S43 l83 05:015:05 t 05:08:05 1.93 5.69 2048 16 1 4 16

f 44 83 05:0)8:00 05:11:01 1.93 5.69 2048 26 4 16

f 45 83 05:10:56 05:13:53 1.93 5.69 i 2048 12 1 4 1 16

a 46 83 1 05:13:48 1 05:16:44 1.93 5.69 2048 23 1 4 16

a f7 83 1 05:16:39 05:19:35 1 1.93 5.69 1 2048 1 20 1 4 1 16

8 1 83 1 05:19:30 1 05:22:25 1.93 1 5.69 2048 15 4 1 16
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DATA SET: MSCL.ice3

: NUMBER : NUMBER
:IMAGE JULIAN GMT OFF- OF : OF LINES TAPE NO
NAME DAY START STOP GAIN SET LINES t LOST ANA. I DIG.

f1 86 16:33:00 16:39:01 1 1.93 5.70 1 2048 31 5 1 19

42 1 86 16:38:56 16:45:27 1.93 5.70 1 2040 1 25 1 5 1 19

f3 86 16:45:22 16:52:08 1.93 5.70 2048 25 5 L 19

44 86 1 16:52:03 16:58:06 1 1.93 5.70 2048 27 5 19

+5 1 86 16:58:01 17:04:03 1 1.93 1 5.70 2048 20 1 5 i 19

f6 86 1 17:03:58 17:10:00 1.93 5.70 1 2048 25 1 5 19

f7 86 17:09:55 17:13:25 i 1.93 1 5.70 2048 878 5 19

u"I" bI:1 LIMtA.edge

: * NUMBER NUMBER I
:IMAGE I JULIAN GMT I OFF- i OF OF LINES TAPE NO
NAME DAY START STOP GAIN SET 1 LINES LOST 1 ANA. I DIG.

41 i 88 1 16:03:02 16:05:49 1.845 5.645 2048 1 16 6 1 17

f2 e98 16:05:44 16:08%33 1.845 1 5.645 1 2048 1 23 6 I 17

43 88 16:08:28 1 16:11:20 1.845 1 5.645 1 2048 18 6 1 17 !

44 s88 16:11:15 16:13:58 1 1.845 1 5.645 2048 1 18 1 6 1 17 1

f5 88 16:13:53 1 16:16:36 1 1.845 5.645 2048 13 1 6 1 17 1

f6 88 I 16:16:31 1 16:19:14 1.845 1 5.645 1 2048 15 1 6 17 1

f7 88 16:19:09 16:21:53 1.845 1 5.645 2048 1 22 1 6 17

f 49 1 88 1 16:21:48 1 16:24:30 1.845 15.645 1 2048 1 17 1 6 1 17 1

f f9 1 89 1 16:24:25 1 16:27:07 1 1.845 1 5.645 1 2040 1 12 1 6 1 17

1 410 1 88 16:27:02 1 16:29:45 1 1.845 1 5.645 I 2048 1 17 1 6 1 17 1

411 1 88 16:29:40 16:32:22 1 1.845 1 5.645 1 2048 18 6 1 17 1

f12 88 1 16:32:17 1 16:35:00 1 1.845 1 5.645 2048 1 23 6 17 1

f13 i 88 16:34:55 16:37:38 1 1.845 5.645 2048 1 15 6 6 17
*I I I I I I I I I

f14 1 88 16:37:3Z; 16:40:16 1.845 5.645 2048 1 12 6 6 17 1
I I I I I I I I

f 415 88 16:40:11 1 16:42:54 I 1.845 1 5.645 1 2048 16 1 6 1 17 1

f f16 88 16:42:49 1 16:45:32 I 1.845 1 5.645 2048 1 2? 6 I 17
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DATA SET: LIMEX.edge

NUMBER NUMBER
:IMAGE JULIAN GMT UFF- OF OF LINES TAPE NO
NAME DAY START C STOP C GAIN SET C LINES LOST ANA. DIG.

417 88 16:45:27 16:48:10 1.845 5.645 2048 19 6 18

18 8 16:48:05 C 16:50:36 1.845 C 5.645 2048 22 C 6 18

f 419 88 16:50:31 16:52:51 1.845 5.645 t 2048 11 6 18

f20 88 16:52:45 16:56:19 1.845 5.645 2048 C 25 C 6 18

S421 B8 1 16:56:14 16:59:45 C 1.845 5.645 2048 16 6 6 18

* f22 1 88 16:59:40 C 17:03:17 1 1.845 5.645 2048 16 6 1 18

f23 1 88 17:03:12 17:06:50 C 1.845 5.645 2048 27 6 18

424 B9 e 17:06:45 t 17:10:20 1.845 5.645 C 2048 24 6 18

f 425 B 98 17:10:15 1 17:13:47 C 1.845 5.645 C 2048 C 23 6 C 18 C

f26 B 98 C 17:13:42 C 17:16:41 1.845 5.645 C 2048 C 19 6 6 18
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APPENDIX B: INDEX TO dd TAPES

!TAPE FILE 1 JULIAN GMT
NO : NO FILE NAME DAY START STOP

I 1 G10589.fl 82 05:08:17 05:10:45

2 1 G10589.f2 82 : 05:10:43 05:13:17

3 G10589.f3 82 05:13:10 05:15:26

4 : 610589.f4 82 : 05:15:21 05:17:39

5 G10589.f5 82 1 05:17:34 05:20:00

6 G10589.f6 82 1 05:19:55 i 05:22:20

7 G10589.f7 82 , 05:22:15 : 05:24:41 1

8 1 G10589.f8 82 : 05:24:36 1 05:27:00

* 9 1 G10589.f9 1 82 05:26:55 1 05:29:18

1 1 10 G10589.flO 82 1 05:29:13 1 05:31:34

2 i 1 G10589.fll 1 82 1 05:31:29 05:33:49

i 2 f G10589.f12 1 82 - 05:33:44 1 05:36:04

3 G 610589.f13 82 05:35:59 05:38:21

4 G 10589.f14 1 82 , 05:38:16 : 05:40:39

5 G10589.f15 1 82 * 05:40:34 1 05:43:00

6 :G10589.f16 1 82 05:42:55 : 05:45:23

i 7 G10589.:17 82 1 05:45:18 1 05:47:49

a G10589.fl 1 82 05:47:44 05:50:10

9 1 G10589.f19 82 05:50:05, 05:52:32

1 2 10 G10589.f20 i 82 05:52:27 I 05:54:53
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TAPE 1 FILE JULIAN GMT
NO NO FILE NAME DAY START - STOP

3 : 1 G10589.f21 82 1 05:54:48 05:56:00

2 G10590.fl 82 07:12:22 : 07:15:03

3 G10590.f2 82 07:14:57 07:19:15

4 618590. f3 : 62 07:19:10 07:24:45 1

5 610590.f4 .82 1 07:24:40 07:30:22

6 G10590.f5 82 07:30:17 f 07:35:54

7 610590.f6 62 07:35:49 07:41:23 a

8 610590.f7 82 1 07:41:18 1 07:46:52

3 9 G10590.f8 82 1 07:46:47 07:52:33

4 1 1 G10591.fl 82 09:26:30 09:38:44

2 G10591.f2 82 09:28:39 1 09:31:01i

3 G10591.f3 82 1 09:30:56 1 09:33:51

4 G10591.f4 82 09:33:46 09:37:00

5 G10591.f5 82 09:36:55 09:40:00

6 G10591.f6 82 09:39:55 09:43:29

S7 :G10591.f7 62 09:43:24 09:46:56

1 8 1610591.f8 82 I 09:46:51 09:49:52

9 G10591.f9 82 I 09:49:47 1 09:52:38 1

4 1 10 G10591.f10 82 1 09:52:33 I 09:55:24
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:TAPE 1 FILE : JULIAN : GMT
NO NO FILE NAME 1 DAY 1 START : STOP

5 ! 1 G10603.f1 83 1 05:17:00 05:19:55

2 1 G10603.f2 1 83 05:19:50 1 05:22:46 1

3 1 G10603.f3 83 05:22:41 1 05:25:31

4 G10603.f4 83 1 05:25:26 1 05:28:08

a 5 G10603.f5 83 1 05:28:03 05:30:34

6 1 G10603.f6 1 83 1 05:30:29 1 05:33:00

7 : G10603.f7 83 1 05:32:55 1 05:35:25

a8 1 G10603.f8 1 83 : 05:35:20 : 05:37:50
a9 1 G10603. f9 83 : 05:37:45 1 05:40:14

5 a 10 1 G10603.flO 1 83 I 05:40:09 : 05:42:38

6 1 1 G10603.f11 83 05:42:33 05:45:01

2 G10603.f12 83 : 05:44:56 05:47:25

3 a G10603.f13 83 05:47:20 05:49:49

4 a *G410603..f14 83 1 05:49:44 05:52:12

5 : 10603.f15 83 05:52:07 05:54:35

6 G10603.f16 83 05:54:30 05:56:57

7 t G10603.+f17 183 1 05: 56:52 105:.59:20

8 a G10603.f8 83 05:59:15 a06:01:42

9a a G10603.f19 83 06:01:37 06:04:02

6 10 G10603.f20 83 06:03:57 06:06:22
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!TAPE FILE 1 JULIAN : GMT
NO NO FILE NAME DAY 1 START STOP

a I

7 1 G10603.f21 83 06:06:17 06:08:42
a I a

. 2 G10603.f22 : 83 : 06:08:37 06:11:05

3 G10603.f23 83 06:11:00 1 06:14:22

4 G10604.f1 83 06:33:19 06:36:57

5 G10604.f2 83 06:36:52 06:39:24

6 G 610604.f3 83 : 06:39:10 06:42:55

7 G 610604,.f4 83 06:42:50 06:46:02

8 G10604.f5 83 06:45:57 1 06:48:59

7 9 G 10604.f6 83 1 06:48:54 06:51:55

8 1 G10604.f7 83 06:51:50 06:54:51

2 G10604.f8 1 83 06:54:46 06:57:47

3 G10604.f9 83 I 06:57:42 1 07:00:34

4 G10604.f10 a3 07:00:29 07:03:24

5 tG10604.f11 83 07: 03:19 07: 06:17

S6 1G10604.+12 83 !07: 06:12 07: 09:08

7 G10604.+13 83 07:09:03 07:11:59

a G10604.f14 83 07:11:54 07:14:49
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!TAPE : FILE JULIAN : GMT
NO NO FILE NAME DAY START : STOP

9 : 1 1 G10605.fl : 83 08:39:44 08:43:32

2 610605.f2 8 63 : 08:43:27 08:46:36

3 G10605.f3 i 83 08:44:30 08:47:24

4 G10605.f4 83 08:47:10 08:50:12

5 G10605.f5 83 08:50:07 08:53:02

6 G10605.f6 -83 08:52:57 08:55:55

7 G10605.f7 : 83 08:55:50 08:58:54

9 8 G10605.f8 83 08:58:41 09:01:24

10 1 1 G10632.fl 85 05:50:00 05:52:30

2 G10632.f2 85 05:52:25 05:54:48

3 G10632.f3 85 05:54:43 05:57:06

4 G10632.f4 85 05:57:01 05:59:23

5 G10632.f5 85 05:59:18 06:01:41

6 G10632.f6 85 06:01:36 06:03:59

7 G10632.f7 85 06:03:54 06:06:17

8 G10632.f8 85 06:06:12 06:08:35

9 G10632.f9 85 06:08:30 06:10:53

10 10 G10632.f10 85 06:10:48 06:13:12
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TAPE FILE JULIAN GMT
NO NO FILE NAME DAY START STOP

11 1 G10632.fll 85 06:13:07 06:15:30

2 G10632.f12 85 06:15:25 06:18:01

3 G10632.f13 85 06:17:56 06:20:37

4 G10632.f14 85 06:20:32 06:23:14

5 G10632.f15 85 06:23:09 06:25:50

6 G10632.f16 85 06:25:45 06:28:26

7 G10632.f17 85 06:28:21 06:31:03

8 G10632.f18 85 06:30:58 06:33:40

9 G10632.fl9 85 06:33:35 06:36:16

11 10 G10632.f20 85 06:36:11 06:38:52

12 1 G10632.f21 85 06:38:47 06:40:14

2 G10633.fl 85 07:12:20 07:14:58

3 G10633.f2 85 07:14:53 07:17:31

4 G10633.f3 85 07:17:26 07:20:01

5 G10633.f4 85 07:19:56 07:22:29

6 G10633.f5 85 07:22:24 07:25:01

7 010633.f6 85 07:24:56 07:27:33

8 G10633.f7 85 07:27:28 07:30:11

9 010633.f8 85 07:30:06 07:32:51

* 12 10 G10633.f9 85 07:32:46 07:35:31
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TAPE FILE : JULIAN : GMT
NO NO FILE NAME 1 DAY 1 START STOP

13 1 G10633.flO 85 07:35:26 07:38:11

2 G10633.fll 85 07:38:06 07:40:51

1.3 G1063-y3.f12 85 07: 40:46 07: 43:31

4 G10634. fl 85 09:14:00 09: 16:49

5 GlO634.f2 85 1 09: 16:44 09:19:16

6 GlO634.f3 85 ',09:19:11 19:21:39

7 G10634. f4 85 09:21:34 09:23:59

8 G10634.4f5 85 09:23:54 09:26:20

S9 GlO634.f6 85 09: 26:15 09: 28:41

°13 10 Gl063-4.f7 85 °t09:28:36 09:3 1:03.

14 1 LIMEXI.fl 80 1 16:52:30 16:55:15

S2 LIMEXI.f2 80 16:55:10 16:57:54

S3 LIMEXI.f3 so0 16:57:49 17:00:34

S4 LIMEXI.f4 80 17:00:219 17:03:14

5 LIMEXI.f5 : 0 17:03:09 17:05:55

. 6 LIMEX2. fl so0 17: 09:0(0 17:11:47

S7 1LIMEX2. f2 so0 17:11:42 17:14:18

8 1 LIMEX2.f3 80 17:14:13 17:16:40

S9 LIMEX2.f4 so0 17:16:35 17:19:03

14 10 LIMEX2. f5 so0 17: 18:58 3 17:21:26

21
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TAPE FILE : JULIAN GMT
NO NO FILE NAME : DAY START STOP

15 1 LIMEX3.fl 80 17:23:00 17:26:02

2 : LIMEX3.f2 BS) 17:25:57 17:29:11

3 LIMEX3.f3 80 17:29:06 17:32:21

4 LIMEX4.fl 80 : 17:44:30 17:47:18

5 LIMEX4.f2 80 17:47:13 17:50:02

6 LIMEX5.f! 80 17:52:00 17:54:50

7 LIMEX5.f2 80 17:54:45 17:57:36

15 8 : LIMEX5.f3 80 17:57:31 18:00:23

'16 1 SMSCL.glal.fl 82 06:08:19 06:12:56

; a 2 :MSCL.glal.f2 82 a 06:12:51 06:17:31

a 3 :MSCL.glal.f3 82 06:17:26 06:22:05

a : 4 :MSCL.glal.f4 82 :06:22:00 06:26:39 L

5 :MSCL.glal.f5 82 : 06:26:34 06:31:06

16 6 :MSCL.glal.f6 82 a 06:30:55 : 06:36:06

TAPE FILE t JULIAN GMT
NO NO FILE NAME DAY START STOP

17 : 1 :MSCL.watl.fl 82 : 04:17:34 04:23:15

a 2 aMSCL.watl.f2 82 a 04:23:10 04:28:51

S3 , MSCL.watl.f3 e2 04:28:46 104:34:26

S4 :MSCL. wat1. f4 182 04:34:21 04:36:26

S5 :MSCL. war2. f so0 20:16:44 20:23:02

S6 :MSCL.wat2.f2 80 20:22:57 20:27:15 1

S7 :MSCL.wat3. fl.l 82 1 09: 46:51 09: 49:52

8 MSCL. war3. f2*: 82 09:49:47 09:52:38

17 9 :MSCL. wat3. f3*: 82 09: 52-t33 09: 55:24

*These 3 files are identical to G10591.f8 through G10591.f10.

a a a a a



16 : 1 :MSCL.icel.fl 83 07:23:13 07:28:26

2 IMSCL icel.f2 83 07:28:21 07:32:59

-3 :MSCL.icel.f3 83 07:32:54 07:36:33

4 :MSCL.icel.f4 83 07:36:48 07:40:45

a 5 :MSCL.ice:.-f5 8 07:40:40 07:44:29
IaI ,

18 6 :MSCL.icel.f6 83 07:44:24 07:48:14

TAPE FILE 1 JULIAN GMT

NO NO FILE NAME DAY START STOP

19 1 :MSCL.ice2.fl 04:59:06 05:02:11

1 2 'MSCL.ice2.f2 3 05:02:06 * 05:05:1)

: MSCL.ice2. r3 ' 3 05:05:05 05:08:05

i 4 iMSCL.ice2.f4 : 83 05:08:00 05:11:01

5 iMSCL.ice2.f5 83 05:10:56 :5:13:53

6 IMSCL.ice2.f6 83 05:13:48 05:16:44

',7 !MSCL.ice2.f7 83 05:16:39 05:19:35
* a a I I a

19 8 MSCL.ice2.f8 83 u5:19:30 05:22:25 t

20 1 MSCL.ice3.fl 86 16:33:00 16:39:01

S2 !MSCL. ice3. f2 86 16:38:56 16:45:27

* 3 MSCL.ice3.f3 86 16:45:22 16:52:08 1

a,4 MSCL.ice3.f4 86 16:52:03 16:58:06
a 5 I MS LI

5 MSCL.ice3.f5 86 16:58:01 17:04:03

a 6 :MSCL.ice3.f6 86 17:03:58 17:10:00

20 7 MSCL.ice3.f7 86 17:09:55 17:13:25
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:TAPE 1 FILE JULIAN GMT
NC NO FILE NAME DAY 1 START STOP

21 1 :LIMEX.edge.fl 88 16:07:02 16:05:49

2 :LIMEX.edge.f2 88 16:05:44 16:08:3-.

M T - ILiMEX.edge.+3 638 '16:09:28 16:11:20

4 :LIMEX.edge.f4 88 16:11:15 16:13:58

5 ,LIMEX.edgef+5 88 16: 13:_1 16: 16:36

6 :LIMEX.edce.f6 86 16:16:31 16:19:14

,- ;LTMEX.edge.f7 88 16:19:09 1 16:2 :t_

8 ,LlMEX.edge.f8 t 88 16:21:48 16:24:30 ,

9 LiMEX.edce. +9 ' 8 16:24:25 16:27:07

21 10 LiMEX.edge.F10: e8 16: 27:02 : 26:29;45 I

2 1 :LIMEX.edge. fll: 88 16:29:40 1 16:32-':2 2
I I a a

i 2 :LIMEX.edge.+12! 88 16:32:17 16:35:00 1

LIMEX.edge.f13: 88 16:34:55 16:37:38
I I I I I I

4 :LIMEX.edge.f14: 88 16:37:33 : 16:40:16

5 :LIMEX.edge.+15: 88 16:40:11 16:42:54
* I a I I

6 :LIMEX.edge.f16 88 16:42:49 16:45:32

a 7 ILIMEX.edge.f17, 88 16:45:27 16:48:10

8 :LIMFYedge.+18: 88 16:48:05 16:50:36
a I I I

a 9 :LIMEX.edge.fl9: 88 1 16:50:31 16:52:51

22 10 :LIMEX.edge.f20t 88 16:52:45 : 16:56:19
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TAPE : FILE : JULIAN GMT
NO NO 1 FILE NAME DAY : START : STOP

23 I 1 :LIMEX.edge.f21 8 16:56:14 1 16:59:45

2 :LIMEX.edge.f22: 88 16:59:40 17:03:17

3 ;LIMEX.edge.f23 88 17:03:12 : 17:06:50
*I I I I I

4 !LIMEX.edge.f24: 88 17:06:45 17:10:20

5 :LIMEX.edge.f25 88 17:10:15 17:13:47

23 1 6 :LIMEX.edge.f26: 88 1 17:13:42 I 17:16:41 I

25



APPENDIX C: PROGRAM NAVDAT

#inc Lude math. h';
8include <stdo.h.

struct footprint
float glat; /* latitude of midpoint of GEOSAT footprint 8/
float glon; /8 longitude of midpoint of GEOSAT footprint 8/
float p3lat; /8 interpolated P-3 latitude associated with footprint /
float p3lon; /* P-3 longitude associated with footprint (always equal to glon) 8/
float mfptime; /8 time F-3 was at footprint midpoint (dec. hrs.) /
float bfptime; /8 P-3 time of beginning of footprint 8/
float efptime; /8 P-3 time of end of footprint /
int bimqgen; /8 image number in which footprint begins /
int blinen; /8 first line of image 8/
int eimagen; /8 image number in which footprint ends 8/
int elinen; /8 last line of image 8/

main()

navdat();
}

/S FFFFF CCC RRRR EEEEE A TTTTT EEEEE /
/8 F C C R R E A A T E 8/
/8 FFF C RRRR EEE A A T EEE /
/8 F C C R R E AAAAA T E /
/8 F CCC R R EEEEEA A T EEEEE /

FILE 8fcreate() /8 create a file on disk /

FILE 8stream; /8 file pointer to I/O device /
FILE 8fopen(); /8 function to open files /

char fnameC2O] /8 file name 8/

/8 enter file name /
scanf('%s', fnome);

/8 open file /
if ( (stream = fopen(fname, lw+')) 1- NULL)

return(streoam);

else -C
printf('FOPENE: fopen() failed\n');
perror(IFOPENE*);
exit(-1);

IV

/S FFFFF 000 PPPP EEEEE N N EEEEE /
/8 F 0 0 P P E NN NE /
/8 FFF 0 0 PPPP EEE N N N EEE /
/8 F 0 O P E N NNE /
/8 F 000 P EEEEE N N EEEEE /

FILE Ifopene() /8 open file on disk 8/

FILE Sstreaml /* file pointer to I/O device /
FILE Sfopenfl; /8 function to open tiles 8/

char fname[20; /8 file name 8/

/8 enter file name 8/
scanf(%s* fname);

/8 open file 8/
if( (stream = fopen(fname, Ir')) '= NULL.)

return(stream);

else (
printf('FOPENE: fopen() f .iled\n')U
perror(IFOPENE');
exlt(-l);

27



O* GG EEEEE TTTTT FFFFF L go0 A rrrrr
IS G E T F L 0 0 A A T 5

GS GGGEEE r FFF L 0 G A A T 5
/5 G G E T F L 0 O AAAAA T 2
IS GOG EEEEE T F LLL 000 A A T S

double getfloat(file) IS read one 'float' value from disK 5

FILE *file; IS pointer to file S

int natems; IS stotus returned by XENIX fread()S
double value, IS value to read from disK S

fread(Svalue, 8, 1, file);

if ( (nitems =freod(&value, 8, 1, file)) !a 1) -C
printf('\nGETFLOA1I feofcfile) - %d\n', feaf(file))8
printf('\nGETFLOAT: error on read from disk\n)
perror(WREAD');
exit(-l)

prmntf('GETFLOATH value = Xlf\n , value);

return Cvalue);

IS GOD EEEEE ITTTT III TTTTI III Mi M EEEEE 5
IS G E T I T I MM MM4E 5

GS OOOEEE I I T I M MIMEEE 5
IS G G E T I T I M ME S

GOO 00 LEEEE T III T :1I M M EEEEE VI

getitime(file, pbtime, petime, p mph, pimn) IS read image times*S

FILE *file; IS pointer to disK file SI
float Sp-btome; IS pointer, to beginning time of image S
flo-at Spetime; IS pointer to ending time of image SI
flo-it *p_%ph; IS pointer to scans-per-hour constant for image 5
jot Sp inn It (1 ooter to fftiiflP numfber S

double getfloato; IS function to read one Ifloat' value 5

Spbtime = Cfloat)getflont(file);
*petime = (float)getfloat(file);
Spsph =2048. / (Sp~etime - Spbtime);
(tppimn)++;

printf(*OETTINES: bimtime=%f eistame=Zf imntd\nv Spbtise, SpePtime, Sp~imn);

IS DO EEEEE TTIT PPPP 666 TT A TTT SI
IS G E T P PP 1 A A T
IS GOOEEE T PPPP 666 T A A T 5
IS G GE T P 6 T AAAAA T S

OGG00 EEEEE T F 666 T A A T 5

qetpstot~p3a, p~b, phpdlon, pdlatph) IS generate F-3S constants S

float p3a(33; IS first set of P-3 coordinates S
float pibC3); IS next set of P-3 coordinates S
float Sphpdlon; /* pointer to hours-per-degree-longitude constant VI
float Spdlatph; /S pointer to degrees-latitude-per-hour constant S

IS compute hours per degree longitude for interval between p3 coords S
Sphpdlon fabsC (double)( (p3bt2) - p3aE23) / (p3btl) -- p3a1l)) ))

IS now compute degrees latitude per hour for this same interval SI
Spdlitph - fabs( (double)( Cp~btOJ - p3a(0J) / (p3bt2J - p3oC22) ) h
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/8 N N A V V DODD A TTTTT 8/
/8 NN N AA V V D D A A T 8/
/ N N NA A V V D D A A T 8/
/8 N NN AAAAA V V D D AAAAA T 8/
/8 N N A A V DODD A A T 8/
/8 8/
/S888888888888888888888*88888888888888888888/

navdat() /8 relate image lines to footprints using navigation data 8/

struct footprint f[1003; /8 structure holding footprint data 8/

float bimtime; /8 beginning time for the current image 8/
float dlatph; /8 degress latitude per hour constant 8/
float eimtime; /8 ending time for the current image 8/
char eof; /8 end-of-file flog 8/
doubie fabso); /8 XENIX absulute value function 8/
FILE 8fcreote(; /8 function to create files 8/
FILE *fopene(; /8 function to open files 8/
FILE SgeosQt; /8 file pointer to GEOSAT coordinate file 8/
double getfloatO; /8 funtion to read one "floQt* value from disk 8/
float hpdlon; /8 hours-per-degree of longitude constant 8/
int i; /8 loop index 8/
FILE Simages; /8 file pointer to file containing image times 8/
int imn; /8 current image number 8/
int n; /8 loop index on current footprint 8/
int nfp; /* index on f[*] (number of footprints processed) 8/
int nl; /8 first footprint corresponding to an image 8/
FILE 8output; /8 file pointer to output file of interDolated dnta 2/
FILE *p

3
; /* file pointer to file containing P-3 coordinates 8/

float p3a[3; /8 first set of F-3 lot-lon-time coords from flight logs 8/
float p3bE3]; /8 next set o F-3 lot-lon-time coords from flight logs 8/
float sph; /8 scans per hour constant 8/

n = 0;

/8 send directory list to CRT screen 8/
printf('\n++++++++..++.++++++++++++ +++++++++++++.+++++++\n');
printf('Current files in /u/eppler/pms.GEOSAT\n');
system(*lc*);

printf( ...... +....+++.++. t+++..+.++.+++.ttt+...++++++.+++++\n');

/8 open files 8/
printf('\nOF'EN FILE OF GEOSAT COORDINATES: )
geosat = fopene(;
printf(*\nOPEN FILE OF P-3 COORDINATES: "
p3 = fopeneo
printf('\nOPEN FILE OF IMAGE TIMES; 1);

images = fopene(;

/8 create output file 8/
printf(*\nCREATE OUTPUT FILE: )
output = fcreato();

/8 print contents of geosat, p3, and images files 8/
prntg(8;
prnti();
prntp);

printf(C\nread first two sets of p3 data\n');
/8 read first two sets of p3 coordinates 8/
for (i = O; i <= 2; ifl)

p3a[i] = (float)getfloat(p3);
for (i = o; i <= 2; i++)

p3bti] - (float)getfloat(p3);

/8 exit if P-3 longitudes increase along track 8/
if (p3at1] - p3b[1]) C

printf('\nP-3 longitudes increase. Run NAVPATI instead.\n');
exit(O);

Y
/8

88888* use these lines for NAV'AI 8*8
exit if P-3 longitudes decrease along track
if (p31] ., p3b[l]) {

printf(*\n'--3 longitudes decrease. Run NAVDATD instead.\n');
exit(O);

8/
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printf('read first set of geomat coordinates\n)
/2 rood first set of qeosat coordinates 2
do <

f(03.glat = (float)getfloat(geosatfl
f(Q3.glon = Cfloat)getfloat(geosat);

> while (p3a~lJ < fCOl.glon)I

2***use this line for NAYDATI $***
} while (fEO3.gion <p3at118;

printf(*begin first interpolation loop\n*);
/3 interoolat- P-I times and latitudes that correspond with GEOSAT footprints 3
while (!eof) I /2 loop until all P-3 coordinates are processed 2

/2 get P-3 interval constants */
getpstat(p3a, p3b, lhpdlon, Idlatph);

while (p3b~lJ frnl.glon){

*223use this line far NAYDATI $3322
while (f~nl.glon <=p3b~l)

/2 interpolate geosat times for footprint midpoints 2
f~nJ.mfptime =(hpdlon * (fabs( (double)(ftntglon - p3atI) + p~aCZJ;

/2 interpolate P-3 latitude 2/
f~n3.p3lat = (dlatph * (fabs ( (double) (flnJ.mfptime -p~aC2J))) + p3a3103;

flnJ.p3lon = fln).glon;

/2 read next set of geosat coordinates 3

ffn).glat = (float)getfloat(geosat);
f~nJ.glon =(float)getfloat(geosat);
if (feof(geosat)) break;

/2 read next set of p3 coordinates 2
printf(*- - - - - - - - - - \n )
for (i = 0; i <= 2; itt){

p~atiJ = p3bfi);
p3bti) = (float)getflaat(p3);

printf(* ----------- \n)

if(feof(p3)) break;

nfp =n - 1

for (i =0o i <-nfp; itt)
printf(i=%d glat=Xf glonstf plat=%f plon=%f ptinme=f\n'% i, fti2.qlat, ftiJ.glon,

f~iJ.p3lat, ftxj.p3lon, ftil-mfPtime);

/2 find P-3 times that correspond to beginning and end of footprints 2'
for Co 1; n <= nfp; nt+)

fto-1lefptime = ftn).bfptite=C (ftn).tfptioe - fro-l).mfptime) / 2.) + ftn-l).mfptime;
f~nl.efptime -f~nJ.mfptime + Cftl.mfptime - ftnJ.bfptime);
fCOJ.bfptioe -ftO).mfptime - (ftOJ.efptioe - ftOt-mfPtimfe);

for (o = 0; n :. nfp; ott)

printf'NAVIAfl n=%d ftn3.bfptime=%f f~nJ.mfptioe=zf ftnt.efptimie'%f\n', n, f~nl.bfptime,

ftn).mfptil'e. ftntefptime

/3 find the image that contains start of first footprint 2
ion =0;
0 =
do -C /3 case of imaige end occurring earlier than footprint 2

printf(EAYDAH: zmn-d ftO3.bfptaef'P ion, fE03.bfptime);

qetitiee(Images, Ibiatime, leistime, 1mph, lion);
Iwhile Cft03.bfptime ' eimtime);

do < /3 case of image end occurring earlier than footprint 2

przntfQNAVPAT: imn-%d ftOl.bfptime=Zf\n', imo fCOl.bfptioe);

getltioe~images, Ibiotime, leiotime, 1mph, lion);
I while fCOl.bfptime >= eimtIoe)I

/2 case of image beginning occurring later than footprint 3
while (biotime -= ftn3.efptmIoe){

if Cttn > nfp)(
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prxntff*\nERROR: footprints outside range of image times\nU

ni - n +

/* assign image bounds to footprints 3
for (n; n <= nfp; n++) (

/3 compute beginning line number for current footprint 3
if Cf~n3.bfptimhe :eistimel -C /3 read times for next image 3

if Cfeof(images)) (
putdata(output, ni, f, nfp8; /3 write data to disk 3
exit(O);

else
getitisefimages, Ibimtime, Ieiiptivse, 1mph, Iiaun)

ftnJ.blinen =sph * (fLnt.bfptise - bimtime);
ftnJ.binmagen imr4

/3 compute end ing 1line number for tu ir rent footp rint1*
if (fln).efptinme .eimtaime) {/3 reaid times, for ne::t 3ni'ayLt3

if (feof~fiages)) f
putdatai(outpit, nl, f, nfp), 1* write datQ to disK 3
exit(O);

else
getitiselisages, Ibinetime, Seiaitime, Isph. Iimn);

fln2.elinen mph * (flnJ.efptime - bimtime);
fl.eimkagen =imn;

/3 write data to disk 3
putdata(output, nl, f, nfp);

/9 PPPP U U TTTTT iDE'D A TTTTT A 3
3 P' 'U U T tD El A A T A A
/3 PPPP U U T E1 D'A A T A A 3
1* P U U T ED EIAAAAA T AAAAA 3
/3 P UUU T [DE'D A A T A A 3

putdata(file, ni, f, nfp) /3 write footprint data to disK 3

FILE *file; /3 pointer to output file 3/
int n1; /3 first footprint that corresponds to an image 3
struct footprint ftlO0fl /3 structure that holds footprint data 3
int nfp; /3 number of footprints 3

-C
int i;
int n; /3 loop counter 3
double value;

i = 1;

/3 print heading 3
printf C \f')
printf('\n GEOSAT FOOTPRINT P-3 EQUIVALENT P-3 FOOTPRINT TIMES START STOP \n')

p itf I N- LA! 1111111 LIJNLI UI'L LA!! IULIL LUNUIIULIL START MIDiKUIN! STOP1 IMARI: LINE IMAI- I1I\n\n')

/print daita and write it to disk 3
for (n nU; n nfp; n++) {C

/3 print data 3/
printf(2X3d i+)
printfQ*%6.2f %6.2f 't ftn).glat, ftn].glon);
printf('XA.2f %6.2f ftnJ.p3lat, ftn].p3lonfl
printf(*%6.4f %8.4f ZS.4f ., f~nJ~bfptimie, flnJ.mfptzme, ftnJ.efptiNACU
printfQ*%2d %4d 1, fEnl.bimagen, ftnt.blinen),
printf(*%2d %4d\n', f~nJ.eimagen, ftn),elmnen);

/3 write data to disk 3/
value - (double)ftn),glon;
fwrite(Ivalue, 8, 1, file);
value - (doujble)ftntglat;
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fwrxte(Ivalue. 8, i, file);
value = (dauble)ftn).p31at;
fwrite(Svolue, Sp 1, file);
value = (dauble)f~nl.p3lan;
fwrite(lvalue, 8, 1, file);
value = (double)fln).mfptime;
furite~ivolue, Op It file);
value = Cdauble)ftn).bfptime;
fwrite(Svalue, 8, I, file);
value - (dauble)f~nJ.efptie
fwrite(Ivolue, 8, It file);
fwrite(If~nl.bimaqen, 2, 1, file);
fwrite(SfEnJ.blinen, 2, 1, file);
fwrite(Iftn,einmgei, 29 I, file);
fwrite(IflnJ.elinen, 2, 1, file);
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APPENDIX D: PROGRAM ENTERG

Sinc lude ,td o. h

main()
{

enterg(;
}

/8 EEEEE N N TITTT EEEEE RRRR GOG 8/

/8 E NN N T E R R 8/

/8 EEE N N N T EEE RRRR G OGG /
/8 E N NN T E R R 0 G 8/
/8 EEEEE N N T EEEEE R R OGG G /

enterg() /8 create a disk file of GEOSAT footprint coordinates 8/
{

FILE *fcreate); /8 function to create a file on disk 8/

FILE *geosat; /8 pointer to disk file of coordinates 8/

float lot; /* latitude coordinate 8/
float ion; /* longitude coordinate 8/
int n; /* running count of coordinates entered 8/

n = I;

/8 create disk file 8/

printf('\nCREATE OUTPUT FILE FOR GEOSAT COORDINATES:\n');
geosat = fcreateo;

/8 enter coordinates frone keyboard 8/

printf(*\n\nENTER COORDINATES AT PROMPT (enter 999. to stop)\n');

for (M) {
printf('\nCOORIINATE FAIR Xd:\n*, n);

printf('\tLATITUIE =

scanf('Xf', &lt);
if (lot == 999.) exit(O);

printf(*\tLONGITUDE =

scanf('%f', %Ion);
if (ion == 999.) exit(O);

putfloat(lat, geos2t);

putfloat(lon, geosat);
n+f;

I

/8 FFFFF CCC RRRR EEEEE A TTTTT EEEEE 8/

/8 F C C R R E A A T E 8/

/8 FFF C RRRR EEE A A T EEE8/
/8 F C C RR E AAAAA E /
/8 F CCC R R EEEEEA A T EEEEE /

FILE *fcreate() /8 create a file on disk 8/

FILE *stream; /8 file pointer to I/O device 8/
FILE *fopeno; /8 function to open files /

char fname[20; /8 file name 8/

/8 send directory list to CRT screen 8/

printf(\n+++++++++.++++++++++++++++++++.+++++++++++++++++++++++\n');
printf('Current files in /u/eppler/pqes.GEOSATf\n*);
system(*Ic)|

printf( ++.+++++.++++.+++++++++++++++++++++++++.+++++++++++++++\n,);

/8 enter file name 8/
printf(*Well, matey, which file will it be?:');
scanf('Xs', fname);

/8 open file 8/
if ( (stream - fopen(fnme, 'w+*)) 1= NULL)

return(stream);

else (

printf('FOPENE: fopen() faled\n');

perror(*FOPENE');

exit(-l); 33



/$ PPPP U U TTTTT FFFFF L 000 A TTTTT */

/$ P P U U T F L 0 0 A A T S/

/5 PPPP U U T FFF L 0 0 A A T */

/5 P U U T F L 0 0 AAAAA T /

/$ P UUU T F LLLLL 000 A A T 5/

putflo4t(value, file) /* write floating point value to disk 5/

double value; /* value to write to disk 5/

FILE *file; /* pointer to disk file 5/

int nitems; /* stotus returned by XENIX fwrite() 5/

if ( (nitems = fwrite(tvalue, 8, 1, file)) !m 1) <

printf('\nPUTFLOAT: error on write to disK;\n*);

perror('FWRITE');
exit (-)3;
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APPENDIX E: PROGRAM ENTERP

L-itprp(

/ FEFEE N N ITITIT EEEEE RRRR PPPP 5
/5 E NN N T E R R P P 5
* EFE N N N T EE R RR R PP /

/5 F N NN T E R R P 5
/5 EEEF-E N N 1 EEEE F R R P 5

enterpo /* treute o disk file of P-3 footprint coordinates 5

FILlF Sfrreo3te(); /5 function to create a file on disk 5
FILE *p 3 ; /5 pointer to disk file of coordinates 5
fItiat 111; /5 laititude coordinate 5
flouit Ion; /5 longitude coordinate 5
int r, /5 running count of coordinates entered 5
flo-it time; /5 time coordinate 5

/5 creuite dink file 5
printf(U\nCRFATE OUTPUT FILE FOR P3 COORIiINATES\n')
p3 =fcre-itel8

/5 enter coordinates from Keyboard *
prcntf('\n\nFNFR COORt'INAFFS AT PROMPT (enter 999. to stop)\nl8

our ( ; ;) ,
printfi'\nCOORDiINATE TRIPLET Xd:\n n);

printf('\tLATITUIE 1);
sca3nfl'%f', Slat);
if (lat ==999.) exit(0);

printf(\tLONITU~IE = );
ncurif('%f', lion);
if (Ion - 999.) exithO)i

printfl'\tTIME = ');
sc anfl %-f* 9t time );
if (time 999.) exithO);

putfloAt(Ilat, p3);
p-tf'lit(]on, p3);
putfinathtime, p3);
n + 4

/5 FFFFF CCC RfiR R EFEFE A TTTTT EEEEE 5
/5 I C C R R E A A I E *
/5 FFF f, RRRR EEE A A T FEEE*

F5 C ERR E AAAAA T E 5
/5 F CCC R R EFEEE A A T EEEEE 5

FILE S*i reqLPh) /5 create a file on disk 5
F IL F 5tr / * file po inter to I/O device 5
rILE. Sfopi-n' 1 /5 function to open files 5

lii r(nine 2O]/5 f ii i nume 5/

'/5* send d"flirectory li)st to CRT screen 5

printWC-ui ri'it files in /.i/eppler'pjms.RFjOSAT(\nl);
systish'1C ) c ;

/5 erter f ii], nme 5/
printfh Wel1, mfity, which rile will it be?');*

iif fnfiume) ;
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/* )fnn file 4/

f t tr.mn, f~pEn ( fria'e, *w4* ) NULL)
return t r'am

r itf( 1)0FEUNF forn (1 f-a11f'd \no);
p9 eTYI,; FUFENI2

4 T FP ' U IT TFFFF F 1~ 000) A 11111 4
/4 r Ii I T F 1 01 A A T

/4 FFfFF U U T FEFF 1 0 0 A A I 4

/4 F U U r- L 1) U AAAAA T 4
4 F, UUUI I F L L L0U A A 1T4

'' v'Jm 7  I /4 wril'- flootirq point vallie to disk 4

iln'itils ~ ~ / yoliip; InV~'t writoI to disK 4
FriF 4 is '4point s-r to isK file II/

~III itn; t4 stt.q i-pLu Trisc) by XENIX fwri te( 4

if )(iltenis fwrite(&v-.t'Ae, 13, i, rile)) '= 1) (

pi intf) \nF'UIFLOAT! pinT'I; on write to disK;\n')
psi-i-or) FWRiTE I)
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APPENDIX F: PROGRAM ENTERI

#include v stdio.h>

mQin()
{

enteri()
}

/S EEEEE N N TTTTT EEEEE RRRR III 5/
/5 E NN N T E R R I 5/
/5 EEE N N N T EEE RRRR I 5/
/S E N NN T E R R I 5/
/5 EEEEE N N T EEEEE R R I1 4/

enterio) / create a disk file of KRMS image start-stop tin.es *I
-

FILE *fcrete); /S function to create Q file on disk */
FILE *ixQges; /* pointer to disk file of coordinates S/
float start; /* image start time I
float stop; /* image stop time I
int n; /* running count of images entered S/

n = 1;

/I create disk file I
printf('\nCREATE OUTPUT FILE FOR IMAGE TIES\n');
images = fcreate(;

/* enter times from keyboard SI
printf('\n\nENTER TIMES AT PROMPT (enter 999. to stop)\n*);
for () C

printf(*\nTIMES FOR IMAGE XdI\n', n);

printf(*\tSTART TIME =
scanf('%f', $start);
if (start -= 999.) exit(O);

printf('\tSTOP TIME =
scanf(*Zf, &stop);
if (stop =- 999.) e>xit(o);

putfloat(start, images);
putfloat(stop, images);
n++;

I /

IS FFFFF CCC RRRR EEEEE A TTTTT EEEEE i
/5 F C C R R E A A T E *1
/$ FFF C RRRR EEE A A T EEE*/
IS F C C R R E AAAA T E SI
I F CCC k R EEEEE A A T EEEEE I

FILE *fcreate() / create a file on disk 5/
(

FILE *stream; /* file pointer to I/O device 5/
FILE *fopen(); / function to open files 5/

/I send directory list to CRT screen 5/
printf(*\n.t......++...+4.............................+ ...... ++ \n*);
printf(*Current files in /u/eppler/pq&i.OEOSATT\n');
system(CIc')|
printf(........... +...........................................\n*)|

/* enter file name */
printf(*Woll. motey, which file will it be?1)'l
sconf(*Xs', fname);

/* open file */
if ( (stream - fopen(fnamw, "w *)) I- NULL)

return(streoa)|
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else {
printf(*FOF'ENEI fopen() failed\n')l
perror(*FOFENE');
exit( -1);

/ F V1P I J U 11111T F FF L 000 A TTTTT S/
r, FI; U T I. L 0 0 A A T S/

/5 PPPP U 1i T FFF L 0 0 A A T $/
/ F U U 1 F L 0 0 AAAAA T $/
/S P UUU T F LLLLL 000 A A T $/
/$ */

putfloat(vQlue, file) /* write floating point value to disK $/

double value; /* value to write to disk 5/
FILE *file; /* pointer to disk file 8/

int nitems; /* status returned bY XENIX fwrite() 5/

if ( (nitems = fwrite(Ivalue, 8, 1, file)) 1- 1) C
printf('\nPUTFLOAT: error on write to di*K|\n')|
perror(*FWRITE°);
exit%-l);

}
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APPENDIX G: INDICES TO KRMS IMAGES THAT CORRESPOND TO

GEOSAT FOOTPRINTS FOR SELECTED GEOSAT TRACKS

Track 10589.a

GEOSAN rOOTPRINT P-3 EQUIVALENT P-3 FOOIFRINT TIMES START STOP

-N- LATITUD E LONGITUDE LATITUDE LONGITUDE START MIDPOINT STOP IMAGE LINE IMAGE LINE

1 70.98 347.14 71.04 347.14 5.2228 5,2282 5.2337 3 179 3 770

2 71.00 346.97 71.06 346.97 5.2337 5.2391 5.2449 3 770 3 1382

3 71.01 346.79 71.08 346.79 5.2449 5.2508 5,2575 3 1382 4 87

4 71.03 346.62 71.10 346.62 5.2575 5.2641 5.2708 4 87 4 801

5 71.05 346.45 71.12 346.45 5.2708 5.2775 5.2846 4 801 4 1536

6 71.07 346.27 71.14 346.27 5.2846 5,2917 5.2983 4 1536 5 281

7 71.09 346.10 71.15 346.10 5.2983 5.3050 5.3121 5 281 5 975

8 71.11 345.92 71.17 345.92 5.3121 5.3192 5.3259 5 975 5 1670

9 71.12 345.75 71.19 345.75 5.3259 5.3325 5.3384 5 1670 6 329

10 71.14 345.57 71.21 345.57 5.3384 5.3443 5.3501 6 329 6 924

11 71.16 345.39 71.22 345.39 5.3501 5.3559 5.3614 6 924 6 1499

12 71.18 345.22 71.24 345.22 5.3614 5.3669 5.3727 6 1499 7 117

13 71.19 345.04 71.26 345.04 5.3727 5.3786 5.3840 7 117 7 682

14 71.21 344.87 71.27 344.87 5.3840 5.3895 5.3954 7 682 7 1247

15 71.23 344.69 71.29 344.69 5.3954 5.4012 5.4070 7 1247 7 1827

16 71.24 344.51 71.30 344.51 5.4070 5.4128 5.4188 7 1827 8 452

17 71.26 344.33 71.32 344.33 5.4188 5.4249 5.4310 8 452 8 1075

18 71.28 344.15 71.33 344.15 5.4310 5.4372 5.4430 8 1075 8 1687

19 71.29 343.98 71.35 343.98 5.4430 5.4488 5.4549 8 1687 9 325

20 71.31 343.80 71.36 343.80 5.4549 5.4611 5.4672 9 325 9 959

21 71.32 343.62 71.38 343.62 5.4672 5.4734 5.4795 9 959 9 1593

22 71.34 343.44 71.39 343.44 5.4795 5.4857 5.4918 9 1593 10 254

Track 10589.b
bUJiA1 UUIF'RINT P-3 EQUIVALENT F-3 FOOTPRINT TIMES START STOP

--N-- LATITUDE LONUITUDE LATITUDE LONGITUDE START MIDPOINT STOP IMAGE LINE IMAGE LINE

1 71.71 3,8.32 71.76 338.32 5.8201 5.8261 5.8321 18 1239 18 1846

2 71.72 338.13 71.77 338.13 5.8321 5.8382 5.8440 18 1846 19 464

3 71.73 337.94 71.78 337.94 5.8440 5.8498 5.8552 19 464 19 1028

4 71.74 337.76 71.79 337.76 5.8552 5.8607 5.8665 19 1028 19 1592

5 71.75 337.57 71.80 337.57 5.8665 5.8723 5.8780 19 1592 20 195

6 71.76 337.38 71.81 337.38 5.8780 5.8838 5.8896 20 195 20 779

7 71.77 337.19 71.82 337.19 5.8896 5.8954 5.9009 20 779 20 1347

Track 10603
GEOSAT FOOTPRINT F' 3 EQUIVALENT P-3 FOOTPRINT TIMES START STOP

-N- L.ATITUll LONGIfUtJE LATITUDE LONGITU'E START MIDPOINT STOP IMAGE LINE IMAGE LINE

1 71.56 349.51 71.57 349.51 5.3439 5.3545 5.3650 2 558 2 1443

2 71.57 349.33 71.57 349.33 5.3650 5.3756 5.3867 2 1443 3 376

3 71.59 349.14 71.58 349.14 5.3867 5.3979 5.4080 3 376 3 1298

4 71.60 348.96 71.54 348.96 5.4080 5.4181 5.4246 3 1298 3 2017

5 71.61 348.78 71.55 348.78 5.4246 5.4310 5.4379 3 2017 4 635

6 71.62 348.59 71.56 348.59 5.4379 5.4447 5.4512 4 635 4 1240

7 71.64 348.41 71.57 348.41 5.4512 5.4576 5.4644 4 1240 4 1845

8 71.65 348.22 71.59 348.22 5.4644 5.4713 5.4777 4 1845 5 499

9 71.66 348.04 71.60 348.04 5.4777 5.4842 5.4910 5 499 5 1148

10 71.67 347.85 71.61 347.85 5.4910 5.4978 5.5037 5 1148 5 1766

11 71.68 347.66 71.62 347.66 5.5037 5.5095 5.5149 5 1766 6 333
12 71.69 347.48 71.63 347.48 5.5149 5.5202 5.5259 6 333 6 870

13 71.70 347.29 71.64 347.29 5.5259 5.5315 5.5369 6 870 6 1408

14 71.72 347.11 71.65 347.11 5.5369 5.5423 5.5479 6 1408 6 1946

15 71.73 346.92 71.66 346.92 5.5479 5.5536 5.5592 6 1946 7 521

16 71.74 346.73 71.67 346.73 5.5592 5.5649 5,5702 7 521 7 1062

17 71.75 346.55 71.68 346.55 5.5702 5.5756 5.5817 7 1062 7 1625

18 71.76 346.36 71.69 346.36 5.5817 5.5878 5.5948 7 1625 8 288

19 71.77 346.17 71.71 346.17 5.5948 5.6018 5.6088 8 288 8 977

20 71.78 345.98 71.72 345.98 5.6088 5.6158 5.6224 8 977 8 1647

21 71.79 345.80 71.73 345.80 5.6224 5.6291 5.6361 8 1647 9 341

22 71.80 345.61 71.74 345.61 5.6361 5.6431 5.6501 9 341 9 1034

23 71.81 345.42 71.75 345.42 5.6501 5.6571 5.6639 9 1034 9 1718

24 71.82 345.23 71.77 345.23 5.6639 5.6707 5.6772 9 1718 10 395

25 71.82 345.04 71.79 345,04 5.6772 5.6836 5.6897 10 395 10 1016

26 71.83 344.86 71.82 344.86 5.6897 5.6958 5.7022 10 1016 10 1636

27 71.84 344.67 71.84 344.67 5.7022 5.7087 5.7151 10 1636 11 295

28 71.85 344.48 71.87 344.48 5.7151 5.7215 5.7280 11 295 11 937

29 71.86 344.29 71.89 344.29 5.7280 5.7344 5.7409 11 937 11 1578

30 71.87 344.10 71.91 344,10 5.7409 5.7473 5.7535 11 1578 12 192

31 71.87 343.91 71.92 343,91 5.7535 5.7598 5.7659 12 192 12 819

32 71.88 343.72 71.92 343.72 5.7659 5.7721 5.7783 12 819 12 1444
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33 71.89 343.53 71.92 343.53 5.7783 5.7845 5.7907 12 1444 13 88

34 71.90 343.34 71,93 343.34 5.7907 5.7969 5.8031 13 88 13 701

35 71.90 343.15 71.93 343.15 5.8031 5.809? 5.8154 13 701 13 1313

36 71.91 342.96 71.93 342.96 5.8154 5,8216 5.8278 13 1313 13 1925

37 71.92 342.77 71.91 342.77 5.8278 5.8340 5.8401 13 1925 14 559

38 71.93 342.58 71.92 342.58 5.8401 5.8463 5.8524 14 559 14 1170

39 71.93 342.39 71.93 342.39 5.8524 5.8585 5.8647 14 1170 14 1782

40 71.94 342.20 71.94 342.20 5.8647 5.8708 5.8769 14 1782 15 ;14

41 71.94 342.01 71.95 342.01 5.8769 5.8831 5.8892 15 414 15 1026

42 71.95 341.82 71.95 341.82 5.8892 5.8953 5.9015 15 1026 15 1637

43 71.96 341.63 71.96 341.63 5.9015 5.9076 5.9137 15 1637 16 271

44 71.96 341.44 71,97 341.44 5.9137 5.9199 .- 7Z63 16 271 16 900

45 71.97 341.24 71.98 341.24 5.9263 5.9327 5.9388 16 900 16 1527

46 71.97 341.05 71.98 341.05 5.9388 5.9449 5.9510 16 1527 17 158

47 71.98 340.86 71.98 340.86 5.9510 5.9571 5.9631 17 158 17 765

48 71.98 340.67 71.99 340.67 5.9631 5.9692 5.9753 17 765 17 1372

49 71.99 340.48 71.99 340.48 5.9753 5.9814 5.9875 17 1372 17 1978

50 71.99 340.29 72.00 340.29 5.9875 5.9936 6.0000 17 1978 18 625

51 72.00 340.09 72.00 340.09 6.0000 6.0064 6.0124 18 625 18 1249

52 72,00 339.90 72.00 339.90 6.0124 6.0184 6.0245 18 1249 18 1855

Track 10604
GEOGAT FOOF1RINT P-3 EQUIVALENT P 3 FOOTPRINT TIMES START STOP

-N- LATITUDE LONGITUDE LATITUDE LONGITUDE START MIDFOINr STOP IMAGE LINE IMAGE LINE

1 70.18 337.07 70.25 337.07 6.7210 6.7290 6.7370 4 273 4 887

2 70.15 337.23 70.27 337.23 6.7370 6.7450 6.7519 4 887 4 1458

3 70.13 337.39 70.16 337.39 6.7519 6.7587 6.7651 4 1458 4 1965

4 70.10 337.55 70.18 337.55 6.7651 6.7714 6.7774 4 1965 5 467

5 10.08 337.70 70.21 337.70 6.7774 6,7833 6.7926 5 467 5 1085
6 70.05 337.86 70.07 337.86 6.7926 6.8019 6.8112 5 1085 5 1839
7 70.03 338.02 70.08 338.02 6.8112 6.8205 6.8292 5 1839 6 576

8 70.00 338.18 70.07 338.18 6.8292 6.8378 6.8449 6 576 6 1218

9 69.98 338.34 70.09 338.34 6.8449 6.8520 6.8587 6 1218 6 1781

10 69.95 338.49 70.11 338.49 6.8587 6.8654 6.8725 6 1781 7 352

11 69.93 338.65 70.13 338.65 6.8725 6.8797 6.8868 7 352 7 933

12 69.90 338.81 70.15 338.81 6.8868 6.8939 6.9006 7 933 7 1496

13 69.88 338.96 70.17 338.96 6.9006 6.9073 6.9144 7 1496 8 67

14 69.85 339.12 70.19 339.12 6.9144 6.9216 6.9283 8 67 8 630

15 69.82 339.27 70.21 339.27 6.9283 6.9349 6.9421 8 630 8 1192
16 69.80 339.43 70.23 339.43 6.9421 6.9492 6.9559 8 1192 8 1755

17 69.77 339.58 70.25 339.58 6.9559 6.9626 6.9697 8 1755 9 344

18 69.74 339.74 70.27 339.74 6.9697 6.9768 6.9835 9 344 9 936

19 69.72 339.89 70.29 339.89 6.9835 6.9902 6.9970 9 936 9 1512

20 69.69 340.04 69.83 340.04 6.9970 7.0037 7.0111 9 1512 10 128

21 69.66 340.20 69.85 340.20 7.0111 7.0185 7.0255 10 128 10 733

22 69.64 340.35 69.87 340.35 7.0255 7.0324 7.0394 10 733 10 1318

23 69.61 340.50 69.89 340.50 7.0394 7.0463 7.0532 10 1318 10 1903
24 69.58 340.65 69.91 340.65 7.0532 7.0602 7.0671 10 1903 11 490

25 69.56 340.80 69.94 340.80 7.0671 7.0741 7.0811 11 490 11 1069

26 69.53 340.95 69.70 340.95 7.0811 7.0881 7.0953 11 1069 11 1658

27 69.50 341.10 69.73 341.10 7.0953 7.1025 7.1102 11 1658 12 285
28 69.47 341.26 69.76 341.26 7.1102 7.1178 7.1250 12 285 12 907

29 69.45 341.41 69.79 341.41 7.1250 7.1322 7.1389 12 907 12 1489
30 69.42 341.55 69,82 341.55 7.1389 7.1456 7.1528 12 1489 13 81

31 69.39 341.70 69.85 341.70 7.1528 7.1600 7.1672 13 81 13 687

32 69.36 341.85 69.54 341.85 7.1672 7.1745 7.1819 13 687 13 1300

33 69.33 342.00 69.57 342.00 7.1819 7.1892 7.1966 13 1300 13 1916

34 69.30 342.15 69.60 342.15 7.1966 7.2039 7.2113 13 1916 14 545

35 69.28 342.30 69.63 342.30 7.2113 7.2186 7.2255 14 545 14 1144

36 69.25 342.44 69.65 342.44 7.2255 7.2324 7.2397 14 1144 14 1743

Track 10632
(.1 OSAl SioT RINI F 3 EQUIVAL.ENT P-3 FOOTPRINT TIMES SA T STO

N-- LATITUDE LONGITUDE LATITUDE LONGITUDE START MIDPOINT SlOP IMAGE LINE IMA6E L.INE

1 71.06 347.00 71.18 347.80 5.8437 5.8512 5.8591 1 507 1 126N

2 71.08 347.62 71.20 347.62 5.8591 5.8671 5.8746 1 1268 1 2030

3 71.10 347.45 71.22 347.45 5.8746 5.8822 5.8901 1 2030 2 851

4 71.12 347.27 71.24 347.27 5.8901 5.8981 5.9056 2 851 2 1649

5 71.14 347.10 71.26 347.10 5.9056 5.9131 5.9198 2 1649 3 405

6 71.15 346.92 71.27 346.92 5.9198 5.9265 5.9328 3 405 3 1074

7 71.17 346./4 71.29 346.74 5.9328 5.9391 5.9450 3 1074 3 1705

a 71.19 346.57 71.31 346.57 5.9450 5.9510 5.9573 3 170" 4 363

y 11.20 346.39 71.32 346.39 5.9573 5.9636 5.9699 4 365 4 1018

10 71.2 346.21 71.34 346.21 5.9699 5.9762 5.9821 4 1018 4 1654

11 /1.24 346.04 71.35 346.04 5.9821 5.9881 5.9944 4 1654 5 314

12 7 3.25 .45.86 71.37 345.86 3.9944 6.0008 6.0078 5 314 5 1003

13 71.27 345.68 71.38 345.68 6.0078 6.0148 6.0218 5 1003 5 1725

14 71.29 345.50 71.38 345.50 6.0218 6.0288 6.0358 5 1725 6 471

I, 71.30 345.32 71.39 345.32 6.0358 6.0428 6.0498 6 471 6 1194

16 71.32 345.14 71.40 345.14 6.0498 6.0568 6.0635 6 1194 6 1897

17 71.34 344.9/ 71.40 344.97 6.0635 6.0701 6.0771 6 189, 7 621
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18 71.35 344.79 71.41 344.79 6,0771 6.0841 6.0909 7 621 7 1334

19 71.37 344.61 71.43 344.61 6.0909 6.0977 6.1045 7 1.334 7 2038

20 71.38 344.43 71.46 344.43 6.1045 6.1114 6.1182 7 2038 8 765

21 71.40 344.25 71.48 344.25 6.1182 6,1250 6.1318 8 765 8 1468

22 71.41 344.07 71.50 344.07 6.1318 6.1386 6.1455 8 1468 9 195

23 71.41 343.89 71.53 343.89 6.1455 6.1523 6.1595 9 195 9 917

24 71.44 343.70 71.55 343.70 6.1595 6.1667 6.1740 9 917 9 1664

25 71.46 343.52 71.55 343.52 6.1740 6.1812 6.1885 9 1664 10 436

26 71.47 343.34 71.56 343.34 6.1885 6.1958 6.2031 10 436 10 1181

27 71.48 343.16 71.56 343.16 6.2031 6.2104 6.2176 10 1181 10 1927

.8 71.50 342.98 71.56 342.98 6.2176 6.2249 6.2322 10 1927 11 700

29 71.51 342.80 71.57 342.80 6.2322 6.2395 6.2466 11 700 13 1445

30 71 '" 342.61 71.4 342.61 6.2466 6.2538 6.25V5 11 1445 12 119

31 71.54 342.43 71.56 342.43 6.2595 6.2652 6.2708 12 119 12 656

32 71.55 342.25 71.59 342.25 6.2708 6.2765 6.2825 12 656 12 1208

33 71.57 342.06 71.61 342.06 6.2825 6.2885 6.2942 12 1208 12 1760

34 71.58 341.88 71.64 341.88 6.2942 6.2999 6.3056 12 1760 13 305

35 71.59 341.70 71.66 341.70 6.3056 6.3112 6.3172 13 305 13 839

36 71.60 341.51 71.69 341.51 6.3172 6.3232 6.3290 13 839 13 1378

37 71.62 341.33 71.71 341.33 6.3290 6.3348 6.3416 13 1378 13 1955

38 71.63 341.14 71.72 341.14 6.3416 6.3484 6.3549 13 1955 14 576

39 71.64 340.96 71.73 340.96 6.3549 6.3614 6.3682 14 576 14 1181

40 71.65 340.77 71.74 340.77 6.3682 6.3750 6.3815 14 1181 14 1786

41 71.66 340.59 71.75 340.59 6.3815 6.3879 6.3948 14 1786 15 408

42 71.67 340.40 71.76 340.40 6.3948 6.4016 6.4080 15 408 15 1017

43 71.69 340.22 71.77 340.22 6.4080 6.4145 6.4213 15 1017 15 1025

44 71,70 340.03 71.78 340.03 6.4213 6.4282 6.4350 15 1625 16 266

45 71.71 339.84 71.79 339.84 6.4350 6.4418 6.4483 16 266 16 875

46 71.72 339.66 71.79 339.66 6.4483 6,4547 6.4616 16 875 16 1483

47 71.73 339.47 71.80 339,47 6.4616 6.4684 6.4749 16 1483 17 107

4H 71.74 339.29 71.81 339.29 6.4749 6.4813 6.4881 17 107 17 712

49 71./5 339.10 71.82 339.10 6.4881 6.4950 6.5018 17 712 17 1331

50 71.76 338.91 71.83 338.91 6.5018 6.5085 6.5153 17 1331 17 1948

51 71.77 338.72 71.83 338.72 6.5153 6.5221 6.5288 17 1948 18 579

52 71.78 338,53 71.84 338.53 6.5288 6,5356 6.5420 18 579 18 1179

53 71.79 338.35 71.85 338.35 6.5420 6.5484 6.5552 18 1179 18 1778

4 71.80 338.16 71.86 338.16 6.5552 6.5620 6.5687 18 1778 19 412

55 71.81 337.97 71.87 337.97 6,5687 6.5755 6.5811 19 412 19 977

56 71.82 337.78 71.87 337.78 6.5811 6.5866 6.5905 19 977 19 1411

57 71.83 337.59 71.87 337.59 6.5905 6.5944 6.5981 19 1411 19 1759

53 71.84 337.41 71.87 337,41 6.5981 6.6019 6.6058 19 1759 20 123

Track 10633
GFOSAT FOOTPRINI P-3 EOUIVALENT P-3 FOOTPRINT TIMES START STOP

-N- LATIIJDE LONGITUDE LATITUDE LONGITUDE START MIDPOINT STOP IMAGE LINE IMAGE LINE

1 69.29 334.86 69.32 334.86 7,2888 7.2942 7.2993 2 1899 3 414

2 69.26 335.00 69,34 335.00 7.2993 7.3043 7.3098 3 414 3 914

3 69.23 335.15 69.37 335.15 7.3098 7.3152 7.3206 3 914 3 1431

4 69.20 335.30 69.40 335.30 7.3206 7.3261 7.3315 3 1431 3 1948

5 69.17 335.44 69.17 335.44 7.3315 7,3370 7,3437 3 1948 4 555

6 69.14 335.59 69.18 335.59 7.3437 7.3505 7.3573 4 555 4 1210

7 69.11 335.74 69.20 335.74 7.3573 7.3641 7.3705 4 1210 4 1843

8 69.08 335.88 69.22 335.88 7.3705 7.3768 7.3836 4 1843 5 482

9 69.06 336.03 69.24 336.03 7.3836 7.3904 7.3967 5 482 5 1099

10 69.03 336.17 69.26 336.17 7.3967 7.4031 7.4094 5 1099 5 1694

11 69.00 336.31 69,28 336.31 7.4094 7.4158 7.4225 5 1694 6 324

12 68.97 336.46 69,06 336.46 7.4225 7.4292 7.4355 6 324 6 933

13 68.94 336.60 69.09 336.60 7.4355 7.4418 7.4480 6 933 6 1521

14 68.91 336,74 69.11 336.74 7.4480 7.4543 7.4610 6 1521 7 146
15 68.88 336.89 69.13 336.89 7.4610 7.4677 7.4740 7 146 7 734

16 68.85 337.03 69.15 337.03 7.4740 7.4803 7.4866 7 734 7 1301

17 68.82 ;37.17 69,18 337.17 7.4866 7.4928 7.4994 7 1301 7 1880

18 68.79 337.31 68,90 337.31 7.4994 7.5059 7,5127 7 1880 8 494

19 68,75 337.45 68.94 337.45 7.5127 7,5196 7.5265 8 494 8 1108

?0 68.72 337.59 68.97 337.59 7.5265 7.5333 7.5402 8 1108 8 1721

21 68.69 337.73 69.00 337.73 7.5402 7.5471 7,5539 8 1721 9 348

22 68.66 337,87 69.04 337.87 7.5539 7.5608 7.5676 9 348 9 962

23 68.63 338.01 69.07 338.01 7.5676 7.5745 7.5813 9 962 9 1574

24 68.60 338.15 68.70 338.15 7.5813 7.5882 7.5950 9 1574 10 196

25 68.57 338,29 68.73 338.29 7.5950 7.6017 7.6085 10 196 10 802

26 68.54 338.43 68.76 338.43 7.6085 7.6153 7.6221 10 802 10 1409

27 68.51 338.57 68.79 338.57 7.6221 7.6289 7,6352 10 1409 10 1993

28 68.47 338.70 68.82 338.70 7.6352 7.6415 7.6483 10 1993 11 592

29 68.44 338.84 68.84 338.84 7.6483 7.6550 7.6616 11 592 11 1189

30 68.41 338.98 68.52 338.98 7.6616 7.6682 7.6731 11 1189 11 1702

31 68.38 339.11 68.55 339.11 7.6731 7.6780 7.6833 11 1702 12 174

32 68.35 339.25 68.58 339.25 7.6833 7.6886 7.6939 12 174 12 647
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Track 10634
GEOSAT FOOTPRINT P-3 EQUIVALENT P-3 FOOTPRINT TIMES START STOP

-N- LATITUDE LONGITUDE LATITUDE LONGITUDE START MIDPOINT STOP IMAGE LINE IMAGE LINE

1 65.75 323.17 65.92 323.17 9.2840 9.2910 9.2981 2 246 2 930
2 65.71 323.28 65.95 323.28 9.2981 9.3051 9.3122 2 930 2 16143 65.67 323.39 65.99 323.39 9.3122 9.3192 9.3263 2 1614 3 326
4 65.64 323.50 66.03 323.50 9.3263 9.3333 9.3394 3 326 3 982
5 65.60 323.61 65.71 323.61 9.3394 9.3456 9.3517 3 982 3 15916 65.56 323,72 65.75 323.12 9.3517 9.35id 9.3639 3 1591 4 226
7 65.52 323.83 65.79 323.83 9.3639 9.3700 9.3761 4 226 4 847
8 65.48 323,94 65.83 323.94 9,3761 9.3822 9.3883 4 847 4 1469
9 65.44 324.05 65.87 324.05 9.3883 9.3944 9.4000 4 1469 5 84

10 65.40 324.15 65.90 324.15 9.4000 9.4056 9.4117 5 84 5 675
11 65.36 324.26 65.40 324.26 9,4117 9.4179 9.4244 5 675 5 1316
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