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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inventory information is now no longer maintained in the DSCs, but is now managed in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/

|[ERSB-00045|
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BRIETF DESCRIPTTION
ERB Master Archival Tape (MAT)
78-098A~-07A
% lis experimenter-supplied set of solar and earth flux data was generated
by IBM 360 and 3081 computers onto binary magnetic tapes. It contains
preliminary calibrated radiances and raw digital counts in orbital sequence.
Earth-located radiances are measured at 0.2 to 50 micrometer wavelengths by
four fixed wide-field-of-view channels and at 0.2 to 4 and 5 to 50 micrometer
wavelengths by eight scanning narrow-field-of-view (NFOV) channels. The
NFOV footprint is 85 x 85 km at nadir. Solar radiation in raw counts is
obtained from 10 solar channels. There are also orbital and daily summary
records, data quality flags, housekeeping information, and a calibration
adjustment table. Data are arranged in 16-s records, and there are usually
3 days of data per tape.

The first 19 months of data were transferred to the Langley DAAC in
July 1996.

MATERTIALS F OR DISTRIBUTION
78-098A-07A
ERB Master Archival Tape (MAT)

1) User’s Guide for ERB-7 MAT, NASA/CR-170514 (4/84), B36699-000A,

2) ERB Master Archival Tape Specification T134081, Rev I (5/84),
B36694-000A, and 3) memo from Lee Kyle dated March 31, 1994 regarding
quality of Fall 1993 MATs and SEFDTs (4 pp.)

DATASET REMARIKS
78-098A~07E
Zonal Means Radiation Tape (ZMT)

Some of the tapes in this data set were released.

ACKNOWLEDGEMENTS

When using the data in any reports, publications, or presentations, please
acknowledge the National Space Science Data Center and the following
individuals or groups:

78-098A-07A

Dr. H. L. Kyle, Nasa/Gsfc, Dr. Herbert Jacobowitz, Noaa/Nesdis, And Members
Of The Erb Nimbus Experiment And Information Processing Teams
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National Aeronautics and

Space Administration

Goddard Space Flight Center
Greenbeit, MD 20771

Y p

/

902.3 March 31, 1994

TO: Code 633/NSSDC, Ralph Post

FROM: H. Lee Kyle f?é/} £

SUBJECT: Archiving of Fall 1993 Nimbus-7 ERB MATs and SEFDTs

The Nimbus-7 Earth radiation budget (ERB) Master Archive Tapes (MATs) for
October, November and December 1993 have been produced, checked and are
hereby presented for archiving. The Solar and Earth Flux Data Tapes
(SEFDTs) for November and December 1993 accompany them. No SEFDT for
October 1993 was produced. The Sun was not visible to the solar sensors
during the first part of October and there was an electronics problem from
October 17 onward. The November and December SEFDTs contain data that

~ was not bothered by the electronics problem. The Sun left the sensors' clear

field-of-view about December 13 but the SEFDT is continued through
December 30, 1993. The quality review statements for the Fall MATs and
SEFDTs are attached. Please note that Item 3 in the MAT problem list refers
to an algorithm problem. Good total solar irradiance measurements were
obtained. The final, calibrated solar irradiances will, as is normal, be
archived separately.

The ERB instrument was turned off on January 4, 1994,
3 Enclosures

cc:
HQ/YD/M. Ruzek

633/]. King

916/R. McPeters

Eppley Laboratory/]J. Hickey
RDC/D. Hoyt

RDC/L. Penn



MEMORANDUM

DATE: April 1, 1994
TO: H. Lee Kyle
FROM: Lanning Penn

SUBJECT: Final QC of Fall, 1993 MATS

The following lists the sequence numbers and generation dates of the October, 1993 MATS

QC’ed by RDC:
Sequence Number Data Date Generation Dates
ggﬁ; - AC32851-1 October 12-14, 1993 1993 298
g - AC32881-1 October 15-17, 1993 1993 313
- AC32911-1 October 18-20, 1993 1993 308
~-AC32941-1 October 21-23, 1993 1993 308
- AC32971-1 October 24-26, 1993 1963 309
The following lists the sequence numbers and generation dates of the November, 1993 MATS
QC’ed by RDC:
Sequence Number Data Date Generation Dates
- AC33161-1 November 12, 1993 1994 088
. AC33191-1 November 15-17, 1993 1994 021
_ AC33201-1 November 16-18, 1993 1993 343
- AC33231-1 November 19-21, 1993 1993 344
- AC33261-1 November 22-23, 1993 1993 348
~AC33321-1 November 28-30, 1993 1963 351
%«% The following lists the sequence numbers and generation dates of the December, 1993 MATS

QC’ed by RDC:
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TO: Lee Kyle
FROM: Douglas Hoyt
SUBJ: SEFDT QC for Nov. and Dec. 1993
The SEFDT tapes for November and December 1993 were read and
quality controlled. The only error found on the tapes were the
gamma angle values which were listed as +200 at all times when it
should have read -190. Later programs in the analysis procedure
were modified to correct for this error, so it had no effect on the
final results.
~
,95”%5}., /)
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Sequence Number Data Date Generation Dates

~AC33351-1 December 1-3, 1993 1993 354
~-AC33381-1 December 4-6, 1993 1993 355
~-AC33411-1 December 7-9, 1993 1993 355

‘AC33441-1 December 10-12, 1993 1993 357
“AC33471-1 December 13-15, 1993 1993 357
AC33501-1 December 16-18, 1993 1993 361
-AC33531-1 December 19-21, 1993 1993 364
-AC33561-1 December 22-24, 1993 1994 014
~AC33591-1 December 25-27, 1993 1994 021
“AC33621-1 December 28-30, 1993 1994 024

1. The following orbits are missing:

October 15 - 75618,75619,75620,75621,75622,75626,75627
October 19 - 75678
October 20 - 75684
October 21 - 75706,75707,75710
October 23 - 75732
November 18 - 76099
— November 20 - 76121,76122
November 21 - 76141
November 30 - 76265
December 3 - 76307
December 6 - 76348
December 9 - 76390
December 12 - 76431
December 15 - 76473
December 18 - 76514
December 21 - 76556
December 23 - 76576,76577
December 24 - 76597
December 27 - 76633,76634,76639
December 29 - 76657

2. The WFOV data appears normal until October 17, when innumerable delspike errors
commence, and seem to continue throughout the remainder of the MAT’s in October. As far as
I can see, the problems begin during orbit 75652 on October 17, at about 1530 GMT. The
WEFOV data appears normal for most of the November and December period.

3. Average counts at time of solar peak became a problem again during this period with fill
values for all channels.
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ABSTRACT

ERB MAT tapes are generated by the ERB MATGEN software using the
IBM 308l computer system operated by the Science and Applications
Computing Center at Goddard Space Flight Center. All MATs are
9g-track and MAT data will be in ascending time order. The gross
tape format for Nimbus Year-l and Year-2 MATs is different from
the format of MATs starting with Year-3. MATs from the first two
years will contain one day's worth of data while all other MATs
will contain multiple day's worth of data stacked onto the tapes.
Each data file will represent one ERB instrument "ON" day. The
gross tape format for a Year-l or Year-2 MAT is shown in Figure 1
and is summarized here:

e Tape density is 1600 BPI.

e File 1 contains a standard header record written twice.

e File 2 contains one day's worth of data.

e File. 3, the calibration file, is the last file on the tape.

The gross tape format for stacked MATs starting with Year-3 is
shown in Figure 2 and is summarized as follows:

e Tape density is 6250 BPI.

>

@ File 1 contains a standard header record written twice.

e Files 2 to N-2 will be data files that contain one day's
worth of data per file. Normally there will be three data
files stacked onto a MAT, but a few tapes have only two data
files.

e File N-1 is the calibration file.
e File N is the Trailing Documentation File (TDF).

An orbit data block is defined as beginning at one descending
node and ending at the following descending node. However, the
data orbit number is incremented at each ascending node such
that each orbit data block will contain data from two data
orbits. Each record within the orbit data block and each orbit
data block from the beginning of the tape to the end of the tape
will contain data in ascending time order. Data will only be

written when ERB subsystem is "ON" and no duplicate data will be
written.

Each VIP frame of data occupies one logical data record. There
are up to two logical data records to every physical racord.
After all the logical data records have been output, an Orbital
Summary logical record will be written. This record will
indicate the end of an orbit data block. In the last orbit data

block of the day, a Daily Summary logical record will be written

after the Orbital Summary logical record. Figure 3 shows the
data file format for all MATs.

-1-
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Standard Header
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FIGURE 2. Gross Tape Format of a Typical Stacked MAT




LOGICAL LOGICAL |1
DATA DATA R
RECORD | RECORD |G
Y
PHYSICAL |I | PHYSICAL PHYSICAL PHYSICAL |E
DATA R DATA DATA DATA 0
RECORD G RECORD RECORD RECCRD F
ORBITAL DAILY E
SUMMARY SUMMARY 0
RECCRD RECORD F
OR
DAILY ZERO E
SUMMARY SUMMARY 0
RECORD RECORD F
FIGURE 3. Data File Format for all MATs
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I. REQUIREMENT IDENTIFICATION

ERB Master Archival Tape (MAT) Specification Number T134081.

II. INPUT DATA SQURCE

UFO~-E (T113011) and ERB ILT (T123044).

III. OPERATING MODE

Data is available only when the instrument in "ON". When the ERB
Subsystem is "OFF", data records covering that time period will
not be available.

When the tape has covered one 24-hour pericd, the tape will be

terminated and a new tape initiated. The tape sequence number
will be incremented by one and the whole process restarted.

Iv. GROSS OUTPUT FORMAT

Refer to Figure 1 and Figure 2.



%ﬁ; v. STANDARD HEADER

All magnetic tapes used as interfaces within NOPS will require
some form of identification. A standardized series of records in
the initial file on each tape will be used and will be called a
NOPS Standard Header File. Some tapes used within a NOPS
facility, which do not pass an interface, will be exempt from
this requirement, although it is a recommended procedure.

The Standard Header will contain the specification number of the
tape generated. The interface specification numbering system is
shown in Table V-1.

Each Standard Header will be written in EBCDIC so that it can be
easily printed for quick identification of the tape. Figure V-1
shows the standard header format using 24-bit words.

Because of the real possibility of an original tape being damaged
in handling (resulting in the loss of many computations) each
processing facility within NOPS will generate duplicate copies of
master tapes. These duplicates will be delivered to IPD for data
product generation or user copy generation and will be indicated
by the character 2 added to the sequence number in the Standard
Header. The original will be indicated by the character 1 and
will be retained in a secure environment at the originating
facility. When IPD returns Copy No. 2 due to tape errors, a new
copy will be sent to IPD with the copy number incremented by 1
(No. 3). v

IPD will include a shipping letter with every tape distributed.
The shipping letter will be printed directly from the Standard
Header on the tape. In the case of copies made from tapes not
generated in IPD, the original tapes Standard Header will be
copied into a group of 126 characters in each record provided for
that purpose and normally left blank.

m,%&



V.l GENERAL

All computer compatible tapes (CCTs) that are used as interfaces
within NOPS, require some form of identification. This applies
to all CCTs that are currently defined by a NOPS tape
specification, and that are also used for distribution or
archiving purposes.

In addition to defining a "latest" product, data relating to
previous products that went into the making of the "latest"
product provides useful information when system problems occur.

The purpose of this revision to existing NOPS tape specifications
is to define a scheme that allows the recording of the genealecgy

of a "latest" product, and in general, adheres to existing tape
documentation standards.

In brief, the system is as follows:

1) A documentation file that consists of a string of
physical records follows the data on any tape defined
by a current NOPS tape specification. This will be
referred to as a Trailing Documentation File (TDF), and
will be the last file on a tape when it exists.

2) The standard NOPS header file remains as defined, with
minor modifications to the Standard Header record that
reflect both the existence of a TDF and adherence to
the IPD standard for sequence numbers.

The following sections define the NOPS Standard Header records
and file, and the TDF. Data files as currently defined in NOPS
tape specification remain unchanged.

V.2 STANDARD HEADER RECORD (SHR)

The SHR will consist of one physical record that consists of five
logical records of 126 EBCDIC characters. The first 126
characters will remain as previously defined with the exception
of CHARACTER 1, and those characters that define the sequence
number (40-45). CHARACTER 1 will contain an asterisk (*) and
serves to notify all systems that a TDF is likely to follow the
main data files and that the next logical record contains
information relevant to complete identification. As of the
implementation date of this specification, all sequence numbers
will have the following form that is an IPD standard:*

*This does not apply to CZCS data. For CZICS data, Characters 40
to 45 represent a 6-digit sequence number.




CHARACTER 40

The last digit of the year in which the data
were acquired.

CHARACTERS 41-43 = Julian day of the year in which the data
were acguired.

CHARACTER 44

Segquence number for this particular product
(usually a 1) (eg., CLDTs will have a 1l and
2, as there are 2 products per day).

CHARACTER 45

The existing hyphen remains unless there is
a remake of the tape for any reason. In
this case, an ascending alpha character will
replace the hyphen, and the most recent
reasons for remake will be recorded in
logical record 4 of the header.

CHARACTER 47

[

This will remain as a blank unless it is
needed to remove ambiguities in CHARACTER
40, This may occur if data are being
acquired on October 24, 1988.

This scheme will uniquely identify any tape when used in
conjunction with the tape specification number, the PDFC code,
and the subsystem identification.

The second logical record consisting of 126 characters will
contain information that is required to complete the history of
the product.

CHARACTERS 1-12

Software program name and Vversion number.

CHARACTERS 13-18

Program documentation reference number, if
it exists.

CHARACTERS 20-126

]

User defined comments that may be more
relevant to the user than the preceding
ones,

The NOPS Standard Header File will continue to consist of two
records, the second being a duplicate of the first. Logical

records 3 and 4 may be used for anything desired if no remake
information is required.*

*In the case of CZCS, these logical records are used to define
the genealogy of the image rather than the method of V.3.



The Standard Header will contain the following:

@
Two identical records (physical) of 630 characters (8-bits '
each) followed by an End-Qf-File (EOF).

The first 126 characters of the first record will consist

of:

*NIMBUS—?bNOPSbSPECbNObT { 1, 24 CHAR)
XXXXXX (6-~Digit Spec Number) ( 25, 30 CHAR)
bSQbNOb ( 31, 37 CHAR)
AIXXXXX (PDFC & S5-Digit Sequence Number) ( 38, 44 CHAR)

NOTE: If sequence number is zero, tape is not a finished
product (i.e., definitive ephemeris not used,

artificial VIP data, etc.).l

-X (Copy Number 1 or 2) | ( 45, 46 CHAR)

{Redo Character)

pYYYY, (4-Character Subsystem ID) ( 47, 52 CHAR) §%§
YYYY (Generation Pacility ID) ( 53, 56 CHAR)
bTObYYYY (4-Character Designation

Facility 1ID) { 57, 64 CHAR)
bSTARTbl9XXbDDDbHHMMSS ( 65, 86 CHAR)

(Start year, day of year, hours, minutes
and seconds)

bTObl9XXbDDDbHHMMSSb ( 87, 106 CHAR)
(End data and time of data)

GENbl9XXbDDDbHHMMSSb (107, 126 CHAR)
(Date and time tape was generated)

The second group of 126 characters will contain continuation
documentation of the original 126 characters when required.

lFor CZCS, Characters 40 to 45 are a 6-digit sequence number.
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The third, fourth, and fifth groups of 126 characters each are
intended for the use of the Subsystem Analyst for further
identifications of their data. They may contain blanks, EBCDIC,
BDC, or binary characters or zercs.

The second record in the file is a duplicate of the first record
of redundancy.

The PDFC codes are as defined in Table v-2.

EXAMPLE: An ERB MATRIX tape covering the month of February, 1979
is generated by SACC and sent to IPD for procduction of
contour maps on lémm microfilm. The NOPS Standard
Header file on the tape that IPD receives would contain
two of the following records:

b b

*NIMBUS~7, NOPS SPECbNOle34031bSQbNOb
First day of time period

AA903 2l-2bERBbbSACCbTObIPDbSTARTbl9 79

032b000432bT0b1979b059b235742b b

l979b104b094500bfollowed by 504 blanks

b
GEN

First day of time period may not be first data day in
the event of multiday-stacked products that are based
on an ILT week.

V.3 TRAILING DOCUMENTATION FILE (TDF)

The TDF will consist of all NOPS Standard Header records (non-
duplicated) that relate to products that have gone into the
making of the current product. Documentation records will Dbe
sequenced in accordance with their access; that is, first in is
the first recorded. Every TDF is 630 bytes in length.

The first record of this file will serve to identify the file as
a TDF. This will be accomplished by placing asterisks in
CHARACTERS 1 to 10 followed by a NOPS TRAILER DOCUMENTATION FILE
FOR TAPE PRODUCT T [SPEC NO. (6 digits)] GENERATED ON DODD HH MM.
The exact spacing of this comment is noncritical as long as it is
less than 116 characters. The second physical record will be a
repeat of the header file NOPS Standard Header record for this
type with the provisoc that data referring to the end-time are
correct for the data set. Following physical records will be an
accumulation of TDFs of all input tapes. For those products that
require more than one tape, the TDF will appear on the last tape
only as well as the warning asterisk.

-10~-



V.4 TAPE DUPLICATION

It has been determined that the duplication of master tapes is
neither time nor cost effective, thus the requirement of
duplication implied in the preceding specification is rescinded.
However, some tapes that require a great deal of effort to
produce in terms of manpower and computer time should be
duplicated.

If a redo is required due to tape errors or algorithm changes,
this will be noted both on the CCT (HEADER C-45) and on the
canister.

V.5 SHIPPING LETTERS

IPD will include a shipping letter with every tape distributed.
The shipping letter will be printed directly from the first 126
(or 138) characters of the first physical record of SHF. 1In the
event of copies made from CCTs that are not generated in IPD, a
new physical record reflecting IPD as the source and the Nimbus
experimentor to whom the tape is being sent as the destination,
will be added as the second record of the TDF. All existing
records in the TDF will be pushed down, but none will be lost.
This record should also replace those in the SHF. ‘

-l]-
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TABLE V-1

NOPS SPECIFICATION NUMBERING CODE

TAPES: A six digit number prefixed with a T to denote TAPE
will be used.

X
ipe Description:
= 9 Trk 1600 BPI
= 9 Trk 800 BPI
= 7 Trk 800 BPI
= 7 Trk 556 BPI
= HDT (IPD)
= 9 Trk 6250 BPI
Tape number in sequence for
subsystem (code to be derived

U N

Destination Facility:
NOC,, (Pre-NOPS)

MDHE (NOPS)

SACC

IPDy -

LaRC

NCAR

NOAA

QOXFD

LANN

7
@

1
2
3
4
5
6
7
8
S

(I TR I I E I

Source Facility (Same code as
Destination Facility)

Subsystem
= ERBb

SMMR
THIR
SAM>
LIMS
SBUV
CZCs
SAMS
ILTy

1
2
3
4
5
6
7
8
9

wnonw o n o

o
L
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10

13
14

15
16
17
18
19
20
21
22

29

36

42
84
126
168
210

STANDARD HEADER (PHYSICAL RECORD FORMAT)

MSB LSB
24 22 20 18 16 14 12 10 8 6 4 1
* 4 -
Nimbus 7bNOPSbSPECbNObT
(24 Characters)
SPEC NO. (6 Digits)
bSQbNOb (7 Characters)
f;DFc CODE (2 Char.)

5 Digit Seguence No. (5 Characters)
*For CZCS these characters (40=45) are a six digit
sequence # (includes Redo)

REDO CHARACTER

1 Char. Type Copy No. Blank Character

(4 Characters)

SUBSYSTEM I.D.

Blank Character

SOURCE FACILITY

(4 Characters)

Blank Character

(T) Character

(¢) Character

Blank Character

(4 Characters)

DESTINATION FACILITY I.D.

(23 Characters)

START YEAR, DAY, HOURS, MINUTES, SECONDS

b

STARTbl9XXbDDDbHHMMSSb

(19 Characters)

END DATE AND TIME OF DATA
19XXbDDDbHHMMSSb

TOb

*Some Facilities may not
include end time in header

(20 Characters)

DATE AND TIME TAPE WAS GENERATED
GENblSXXbDDDbHHMMSSb

BLANK (126 Characters)

Comments (19-129)

SW Program Name (l=-12) Documentation (13-18)

BLANK (126 Characters)

BLANK (126 Characters)

BLANK (126 Characters)

FIGURE V-1. EBCDIC Tape Format

-13-
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TABLE V-2.

NIMBUS-7 PROJECT DATA FORMAT CCDES, 1 AUG 81
(Rev. From 1 APR 81)

: DATA MORIZ / YERTIC 0ATR  HGRIZ /
SINSCR ¢ 10 c11s.  COPILS  poF  TYPE  LASEL COLORS SENSIR TAPE 1D ORIC. COPIES ROF TYre LARLL [ SRR
s MATRIX 12 72 M R D RED /L RED Lixs MATRIX-M 42 e fA PALA YELLOW 7 fLUE
TASLES 12 - It ] TAAS D RED - Rat S RATRIX=L [} Caesid MAGE TELLCY /L SREIN
vAT® 263 Ciesaal MTAC D AL /0 RED raoFiLE-R b €1 £C PREC YELLZW /L PDNX
SEFOTe 12 ) 36D SEAD B ROD 7 TELLON proFiLi-l 9 pIs L0 PRED YELLOY /7 p TN
inte H Q13 AL AL L RED /L PIRK RAT® 87 =L uEE RAEE YELLOW 72Nk
PAT® kH CSIuEF GPEF YELLOH /U ORANSE
$TASS 1 - G $TAS D 1DD / B SRANCE MAT® b1 1 Couets MTIE TELLCW / vILLoW
" ATALY- =~ MAAH CAT* 1] CosvER  CTEM  YELLCW 7 CREY
rSE.;AS” ¢ ko A P o SMAT® ? OoswEl  SHEl YELLOY  / EROWN
on 4 16 AL S2 scare ¢  RSVEM SCEM YILLCW  /  CACUA
NCTR § - £x  XMEX  TELLOw €17 LaBlL
14t B 298 - UE  UFUE TELLCW  EXT LASEL
it 30 e LE  ILLE YELLOW  EXF LABLL
TOTALS 277 3 1to0 TOTALS 304 TSR 3A8
.03 & Ht - X% 40131 -
gTHER (R} 100 =3 Sel
9] MATRIX-30 12 - A maBA L TM / T0LLov | SBUY/ MATRIX oA CINFA WA D LRM /T OORIN
MATRIX-A0 12 - 38 Loss L Fma /LGN ToKS TASLES 12 - F3 OTNE L L3N /L
MATRIX-SS 12 - $C SSBC L ETN /L ORAM MORTALE 52 « FC mOFC D CRX 7 oornn
rar-3%e 12 9130 S0 LB /LI rT-50Q 52 a- F3 SKT QEY /7 5 LN
MAP L0 12 Qwe [Re: SANNR N 140 7 WIE (R} CIUNE-S® £2 e3saFt OSFE L LR PR L]
[T 28434 12 tio §F  SSBF M TAM [/ » TR {R) OIOXE~T* 120 CSiaefF OTFF 0 GRN /0 R
PRS- 10" %] C3eo8c PABG X TAM / TELLOYW T b4 s PN DFn L CRN 1B Atid
PRRN-A.0* b} TTnnoth LW A grwvd [/ YOLLOW RUTT® 120 1@ OF3 TR O W / YELLDY
PARMeSS T 0 3ol SSAI M BRWN [/ R BRWX
TAT® 18 Il M TARS 0 I / YELLOW
CIlL-AL® 1 T3 e 3K DEBK D BRuM IR |
e 82
TOTAS "0 Co=tsia TOTALS {1} (3 ~~EAa) e Sr T L)
’ OTRER p11 - STHER oY% O35 1%
™R sounct s - fA  SOIA D OmAN /D oman ICILS (R} [23811- .4 ] 19 8- 1F CRIl suE 7 e
7T 1098 - 4 STIZ D ORAN / TELLOW souRCL 000 - A SDIA  STAKDARS STA LimiL
[=3:} 4 30 o3 i LD 0 CRM 70 Q% (R} CRCST* 100 W B (23 Lt /0 N
al b1 j e $L18-31 4 CLIE D SR IR Rat. S CAT 12 s§ I LT MUE /8 AR
aT M5 TRies IF CLIF N CRAX / &Y QT4 100 206 M (1D NUE FARAAR S
1177 52 - 9 nLy L oA IANAL S nt 52 - 84 Lz Wt / mTAE
L1 52 - W& I L cra /L 2y ar (LasC==3 10,800 IE CRIE UL /0 Rr
PORTIR ot = H g DK CRAME /DK ORAN LT 52 - (Y8 nLL iaXx EIP LAB{L
(r) ELTF 1060 - ho B < e BN 18] 4 /o
(RYy LOITS 10 - F WX L& / GREY
(xR} oriTe 100 - WL L QX / nt
TOTALS (X} 10689 o325%% TOTALS (R) eTnice €3 HoO
1+ 3% Y
(x) Mo -
[$ 3] regLy B3 11,096
s 17 RATRIX 4 G~ DA ROA Drme /O PRP e MATRIX O3k B-HRA W TR/ LLE
mof Lt 12 o- 03 PRO8 D PRSP 7/ 8 onax
LoATe O 12 . OC AOC X PRP /D LR TP 180 C3- ne MG TEL-OR /O TELLKY
AT 12 Q- 00 3400 N PURF  / TILLX
1% B 3. - & ] ux ey £xP LASEL
T + 3 - pe  WMOE O ORI LASEL WCT 3 e MO ReO GREY [2¢ WS 128
I » 2 - -] L8 D Ok £©F LASEL
TR +o1 5% 5~ TOTALS Fis ] -
e - LRAL -
OTHER 16 3 - OTHER S M-
RICIXALS coPIES re
4 ToTLLS weg, ——
(x) * TOTALS jomn- % 353 coSuewr 7
) & ToTAS [ o 2e 95 - 3
[{3] # TOTRS 110 - 2
13} OTKER TDTALS | vuee- 3-11-5.3 3 Xiv I
{r} CRAKD TOTNS [eamonr3 L I L B comwese 13Tl g 7

. waisty
o PROCTSSCD $Y XCTOCE AND COPDD 3Y 1M ieir.Séd (RY - SINSCLS WAL RLYISIONS WIRL mAOC.
¢ PROTISSLD 8T RETOCL Aw0 T ———— % v lfD CHANCTS TO LABEL COLORS MAY B mADL SEPEXOING
¢ PAOCISSID 3 RETOCE Axg COPILD 10 FILX 37 ad oM AVAILABILITY AND QuANTITY,
4 f12cEe30D LT FET0CT ARE CATPTTS LY TCCH
AOTE: LOAOIMG ROFLICTS FIAST TUAR OATA SIT OMT (28 OCT 78 Dav 3 sov 78}
TALPL S STHEDWLED Fok OUALLTY CoaTABL CRLSRIFG Wil 1 ¥ 3
IROCESSED omtY 44 wRITTRN aCoub 2T S8F METecL.,

ORLSI NAL TAPES w2l LS ForuwaroED TO ARCHIVAL
CENTL D uPow CoamPLETZ AN OF QuallTY LonTROL oNsZK,
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SENSOR

Location

User

l1st CHARACTER

ERB

SMMR
THIR
SAMII
LIMS
SBUV/TOMS
CiZCs

SAMS

ILT

UFO

NIMBUS-7 PROJECT DATA FORMAT CODES

SOURCE/SENSOR

GrmNmmO-o )

(Continued)

TAPE ID

ILT/ERB

ILT/SMMR
ILT/THIR
ILT/SAMII
ILT/LIMS
ILT/SBUV
ILT/CZCS
ILT/SAMS

UFO/ERB
UFO/SMMR
UFO/LIMS
UFO/SBUV
UFO/ILT

-15=-

2nd CHARACTER

PDFC CCODE

LA
LB
LI
LD
LE
LF
LZ
LH

UA
UB
UE
Ugr
UL

USER/SENSOR
TAPE NUMBER

@

i

ﬁ%@
L
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vIi. DATA RECORD

There are three types of logical records in each data file of the
ERB MAT tape. Each file will begin with a data logical record
and continue on a one VIP major frame per one data logical record
basis until the end of the orbit data block or ERB S/S power is
turned off, whichever occurs first. After the end of the data
logical records, an orbital summary logical record will be
written followed by more orbit data blocks until a day's worth of
data have been written at which time a daily summary logical
record will be written, the rest of that physical record padded
out with zeroces, if necessary, and the file ended.

The format of the last physical record depends on the number of
logical data records (VIP frames per orbit) in the file.

The orbital summary record contains the peak solar irradiances
for Channels 1 through 10 as well as various quantities computed
for the orbital summary. All physical records, except standard
header records, will consist of 13,464 bytes of information.

Figure VI-1 is the basic physical record format. Formats and
word descriptions for the three logical record formats are
presented in Subsections VI-A, VI-B, -and VI-C.

The last sixteen bits of the physical record is the checksum
word. ©Each 32-bit word output to tape is divided into two lé6-bit
words and added with any overflow over sixteen bits added into
the LSB side of the summation word. The final summation word is
placed as the last word of the record as the checksum. An
internal gquality control program will check this number by
recomputing what it has read in addition to other quality checks
to ensure a quality output product.

When statistics for data are given, the order will be: minimum,
mean, maximum, standard deviation, and number of samples. When
only four statistics are given, the number of samples are omitted
and the order remains the same.

The order in which data are presented on the MAT tape is given in
the parameter description.

For example, if the description were (5 statistics x 10 channels
X 16 bits = 800 bits) the words would be ordered as follows:

-16=-



WORD

Minimum for Channel 1 %%%
Mean for Channel 1

Maximum for Channel 1

standard Deviation of Channel 1

Number of Samples for Chanel 1

Minimum for Channel 2

Mean for Channel 2

-1 O UL N

Number of samples for Channel 2

-
CHe o @

Ko . .
[ i LI} .

nimum for Channel 10

.
« o e

Standard Deviation for Channel 10

w [
e o ¢ 8 N o o o

S,
L
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MSB LSB
32 30 28 26 24 20 18 16 14 12 10 8 6 4 2 1

1 ‘
1st LOGICAL RECCRD " (CAN BE DATA RECORD, ORBITAL
SUMMARY RECORD, OR DAILY
SUMMARY RECORD)
1682 _ 53,824
1683 ;
2nd LOGICAL RECORD (CAN BE DATA RECORD
ORBITAL SUMMARY RECORD,DAILY
SUMMARY RECORD OR
ZERO PADDED)
3364 107,64
3365
SPARES (48 BITS)
3366 “ [ CHECESUM (16 BITS) 107,71

299236 BIT WORD

%%% 336632 BIT WORD
4 448824 BIT WORD
673216 BIT WORD

8976 12 BIT WORD

13464 8 BIT BYTES

FIGURE VI-l. ERB MAT Phvsical Record Format
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The scale factors indicated on the following word descriptions
are used to retain the desired degree of signficance. For
example, the quantity representing WFOV latitude if floated and
divided by its scale factor of 100, will give the latitude in
degrees.

VI-A. DAILY SUMMARY RECORD

This is the last unpadded logical record in each file. Figure
VI-2 is the basic format for the daily summary record and the
word description for this format is as follows:

( 1) PHYSICAL RECORD NUMBER (12 BITS): This identifies
the physical record within a file.

( 2) RECORD ID (8 BITS): Identifies record type and the
1ast record written in a file and records in the last
file on the tape. The MSB of the first logical record
of the last physical record will be set to "1", if that
physical record is the last one written in the file.
The second most MSB will be set on all logical records
in the last file on the tape. The record type will use
the six LSB of that byte to identify the type of record
being read: 11 = LOGICAL DATA RECORD, 12 = ORBITAL
SUMMARY RECORD, 13 = DAILY SUMMARY RECORD, 14 =
CALIBRATION ADJUSTMENT TABLE RECORD.

( 3) LOGICAL RECORD NUMBER (8 BITS): This identifies the
lTogical record within a physical record.

( 4) NUMBER OF ORBITS (16 BITS): The number indicates the
number of orbits contained in this file.

( 5) MONTH - FIRST ORBIT (16 BITS): This word is the
month at the start of the first orbit block in this
file.

( 6) DAY - FIRST ORBIT (16 BITS): This word is the day at
the start of the first orbit block in this file.

( 7) YEAR - FIRST ORBIT (16 BITS): This word is the year
at the start of the first orbit block in the file.

{ 8) TIME - FIRST ORBIT (16 BITS): This is the GMT hour
and minutes (100 x hour + minute) at the start of the
first orbit block in the file.

( 9) MONTH - LAST ORBIT (16 BITS): This word is the month
at the end of the last orbit block in the file.

(10) DAY - LAST ORBIT (16 BITS): This word is the day
number at the end of the last orbit block in the file.

(11) YEAR - LAST ORBIT (16 BITS): This word is the year
at the end of the last orbit block in the file.

-19-
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MSD LS3
32 30 28 26 24 22 20 18 156 14 12 10 8 6 4 2 3

TILE TCh N
1 | puysTcaL RECORD 0. @2) 2 seaRes | €65t ) ec, p.p. | LOGIGAL XEC. %O, |
2 NO. OF ORBITS (16) MONTH-FIRST 023BIT  (16)
3 DAY—- FIRST OR2IT (16) TEAR-FIRST OPLIT (15)
4  I[INE-FIAST ORSIT (15) MONTH-LAST 07317 (16)
S DAY-LAST ORBIT (1€) YEAR-LAST ORBIT (16) _
] TIME-LASLT OnBls {i%) SPARES (16) 182
7-10 SENSITIVITY FACTORS SOLAR Cu#S. 1-8 (128B1TS)
32¢
11 | SENSITIVITY FACTORS CH. 9 AND 10 (32)
12 | CALIERATION INTERCEZPTS CH. 131 12D 12 (32)
13 [ CALIBRATION SLOPES Cil. 11 AND 12 (32) 41
14 | $ENSITIVITY FACIORS CH. 13 THRU 18 (96 BITS)
16 5]
17 | CALIBRATION INTERCEPTS CHS. 19-22 (64)
18
ég CALIBRATION SLOPES CHS. 19-22 (64)
640
21-28 | DATA OR3IT NUMBERS OF ALL ORBITS IN DAY 15,16 BIT ORBIT NOS. (240 EIIS) 1074
29 ! SPARES (16) 380
30-37 SPARES (288 BITS) 1184
38-62 | STATS FOR NORMALIZED SOLAR IRFADIANCES
(800 BITS) L9e.
§3-72
(320 BITS) SPARES 2204
73-177| STATS FOR ELLCTRONIC GAIN RATIOS
(3350 BITS) , vy
178~ STATS FOR GO/NO GO NET COUNT RATIOS
212 (1120 BITS) 5794
213~ SPARES (1440 BITS)
257 2224
25g[ OFTSETS YOR CHS. 13 AUD 14 (32) 8257
258 EARTH=-SUN DISTANCE (16 BITS) SPARES  (16) 2288
SPARES (128 BITS)
263 8414
SUM OF THE SOUARES: GO/NO GO NET COUNT RATIOS (448 BITS)
277 8¢l

FIGURE VI-2. ERB MAT Daily Summary Logical Record Format
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297
305

1682

MSB ' , 138

32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 1
STATISTICS FOR SHORTWAVE SCAN (640 BITS) 9501
SUM OF SQUARES: SHORTWAVE CHECK RATIOS 256 BITS) 9792
SPARES: 2ERO FILLED (44064 BITS) 5337
1682 32 BIT WORDS 3364 16 BIT WORDS §728 8 BIT BYTES
FIGURE VI-2. ERB MAT Daily Summary Logical Record Format
(Continued) i
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(12)

(13)
(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)
(23)

TIME - LAST ORBIT (16 BITS): This is the GMT hour
and minute (100 % hour + minute) at the end of the last
orbit block in the file.

SPARES (16 BITS): Zero filled.

SENSITIVITY FACTORS, CHANNELS 1 THROUGH 8 (8 CHANNELS
X 16 BITS = 128 BITS): Sensitivity factors gor solar
Channels 1 through 8 (with a scale factor of 107).

SENSITIVITY FACTORS, CHANNELS 9 AND 10 (2 CHANNELS X
16 BITS = 32 BITS): Sensitivity factogs for solar
Channels 9 and 10 (with a scale factor of 107).

CALIBRATION INTERCEPTS, CHANNELS 1l AND 12 (2
CHANNELS x 16 BITS = 32 BITS): Calibration intercepts
for fixed Barth flux Channels 1l and 12 (with a scale
factor of 100).

CALIBRATION SLOPES, CHANNELS 11 AND 12 (2 CHANNELS x
16 BITS = 32 BITS): Calibration slopes for fixed Eagth
flux Channels 11 and 12 (with a scale factor of 107).

SENSITIVITY FACTORS, CHANNELS 13 THROUGH 18 (6
CHANNELS x 16 BITS = 96 BITS): Sensitivity factors for
fixed BEarth flux Channels 13 and 14 and shortwave
scanning Cgannels 15, 16, 17, and 18 (with a scale
factor of 107). .

CALIBRATION INTERCEPTS, CHANNELS 19 THROUGH 22 (4
CHANNELS x 16 BITS = 64 BITS): Calibration intercepts
for longwave scanning Channels 19, 20, 21, and 22 (with
a scale factor of 100).

CALIBRATION SLOPES, CHANNELS 19 THROUGH 22 (4
CHANNELS x 16 BITS = 64 BITS): Calibration slopes for
longwave scanninag Channels 19, 20, 21, and 22 (with a
scale factor of 107).

DATA ORBIT NUMBERS (15 ORBITS x 16 BITS = 240 BITS):
Data orbit numbers at the start of all orbit blocks in
this file including up to a maximum of 15 orbit
numbers.

SPARES (304 BITS): Zero filled.

STATISTICS FOR SOLAR IRRADIANCE (5 STATISTICS x 10
CHANNELS x 16 BITS = 800 BITS): Statistics which
include the minimum, mean, maximum, and standard
deviation values plus the number of samples for
normalized solar irradiances (scale factor for Channels
1 through 5 and 10 is 10, scale factor for Channels 6
through 9 is 100). The number of samples is not
scaled.

-22-



(24) SPARES (320 BITS): Zero filled.

(25) STATISTICS FOR ELECTRONIC GAIN RATIOS (5 STATISTICS x
3 STEPS x 14 CHANNELS x 16 BITS = 3360 BITS): The
statistics for electronic gain ratios have a scale
factor of 1000, except for the number of samples which
is unscaled.

(26) STATISTICS FOR GO/NO GO NET COUNT RATIOS (5
STATISTICS x 14 CHANNELS x 16 BITS = 1120 BITS): The
statistics for the GO/NO GO net count ratios have a
scale factor of 1000, except for the number of samples
which is unscaled.

(27) SPARES (1440 BITS): Zero filled.

(28) OFFSET FOR CHANNELS 13, 14 (2 CHANNELS x 16 BITS = 32
BITS): The offset in counts for Channels 13 and 14.

(29) EARTH-SUN DISTANCE (16 BITS): The Earth-Sun gistance
in astroncmical units (with a scale factor of 107).

(30) SPARES (144 BITS): Zero filled.

(31) SUM OF THE SQUARES: GO/NO GO NET COUNT RATIOS (14
CHANNELS x 32 BITS = 448 BITS): The sum of the squares
for the GO/NO GO net count ratios for Channels 1 to 14,
scaled by 100.

(32) STATISTICS FOR SHORTWAVE SCANS (5 STATISTICS x 4
SHORTWAVE CHANNELS x 2 SOLAR CHANNELS x 16 BITS = 640
BITS): These statistics are the count ratios during
shortwave check for the shortwave scan channels (with a
scale factor of 1000, except for number of samples).

(33) SUM OF THE SQUARES: SHORTWAVE CHECK RATIOS (4
SHORTWAVE CHANNELS x 2 SOLAR CHANNELS X 32 BITS = 256
BITS) The sum of the squares for the shortwave check
ratios scaled by 1000.

(34) SPARES (44,064 BITS): These spare bits are used to
F1l1l out to logical record size and will be zero
filled.

VI-B. LOGICAL DATA RECORD

Each logical data record contains one VIP major frame of ERB
data. The format for this record is shown in Figure VI-3 with
word descriptions as follows:

( 1) PHYSICAL RECORD NUMBER (12 BITS): This word

ldentifles the physical record number within a data
file.

L
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WORD

£ W

17
29
31
33
35
37

41

42
43
44

46
47
48
49

S1
67
75
651

1227
1235

MSB
32

PHYSICAL RECORD NOQ 12 B1IS

FILE 6 BITS 8 BITS

YEAR (16)

DAY OF YEAR (16)

4 SPARES JCONT. IRECORD I.D. LOGICAL RECORD MNO.

HOUR/MINUTE (i8)

GHMI >eCoOlDS (io)

ORBIT NUMBER (i6)

SPARE

TIME FROM ERB TURN ON (32)

POSITIONS OF THE SPACECRAFT (384)

VELOCITIES OF THE SPACECRAFT

(384)

SUBSATELLITE LATITUDES (64)

SUBSATELLITE LONGITUDES (64)

LATITUDES OF THE WIDE FIELDS

OF VIEW (64)

LONGITUDES OF THE WIDE FIELDS OF VIEW (64)

SPACECRAFT ALTITUDES (128)

SPACECRAFT PITCH ANGLE (16)

SPACECRAFT ROLL ANGLE (16)

SPACECRAFT YAW ANGLE (16)

GAMMA ENCODER PO5iTION (19)

SOLAR ZENITH ANGLE (16)

SOLAR AZIAUTE ATNGLE {1%)

SOLAR RIGHT ASCENSIONS (64)

SQLAR DECLINATION (163

STARES (16)

SPARES (16)

SPARES (186)

DSAS BETA ANGLE (16)

DSAS ALPHA ANGLE (16)

GREENWICH HOUR ANGLES (64)

32 ALPHA ENCODER POSITIONS 0-264 (512)

16 BETA ENCODER POSITIONS 0-885 (256)

LATITUDES FOR 1152 SUB FOVs FOR CHANNELS 15-22 (NFOV) (18432)

LONGITUDES FOR 1152 SUBFOVs FOR CHANNELS 15-221 (NFOV) (18432)

CHANNEL 11-14 (WFOV) IRRADIANCES (256)

CHANNEL 15-22 (NFOV) IRRADIANCES (4096)

INSTRUMENT TEMPERATURES (PLATINUM) (384)

INSTRUMENT TEMPERATURES (THERMISTCR) (1280)

SOLAR CHANNELS DETECTOR OUTPUT {2560)

FIGURE VI=-3.

Logical Data Record Format
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WORD

1503

1631
1639

1640

1651

1652

1660
1661
1662

1666

1682

MS
32

B

LSB
1

EARTH FLUX CHANNELS DETECTOR OUTPUT (256}

SCANNING CHANNELS DETECTOR OUTPUT (4096)

ERB DIGITAL A WORDS (256)

INSTRUMENT STATUS (16) SCAN INFO WORD (16)

SPACECRAFT STATUS BITS (192)

SOLAR CHANNEL FLAGS (160)

EARTH FLUX CHANNEL FLAGS (16) SPARES (16)

SCANNING CHANNEL FLAGS (256)

ALPHMA ANGLE FLAGS (32)

BETA ANGLE FLAGS (16) lSPAKES (l6)

PLATINUM TEMPERATURE MONITOR FLAGS (48)

[

TERMISTOR TEMPERATURE MONITOR FLAGS (80)

REFERENCE TIME (32)

SPARES (480)

1682 32~BIT WORDS
3364 16-BIT WORDS

6728 8~BIT BYTES

FIGURE VI-3. Logical Data Record Format

(Continued)
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BITS

48096

52192

52443

52480

52672

53312

53824
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(10)

(1)

(12)

(13)

RECORD ID (8 BITS): Identifies record type and the
Tast record written in a file and records in the last
file on the tape. The MSB of the first logical record
of the last physical record will be set to "1", if that
physical record is the last one written in the file.
The second most MSB will be set on all logical records
in the last file on the tape. The record type will use
the six LSB of that byte to identify the type of record
being read: 11 = LOGICAL DATA RECORD, 12 = ORBITAL
SUMMARY RECORD, 13 = DAILY SUMMARY RECORD, 14 =
CALIBRATION ADJUSTMENT TABLE RECORD.

LOGICAL RECORD NUMBER (8 BITS): This identifies the
logical record within a physical record.

YEAR (16 BITS): The two least significant numbers of
the calendar year.

DAY OF YEAR (16 BITS): The day of the year (1 to 365
or 366).

HOUR/MINUTE (16 BITS): This word is the GMT hour and

minute (100 x Hour + Minute) of the start of data in
this record.

GMT SECONDS (16 BITS): This word is the GMT seconds
(0 through 59) of the start of data in this record.

ORBIT NUMBER (16 BITS): The orbit data block number
associated with this data.

SPARE (16 BITS): Not zero filled. May contain
Channel 12 shutter temperature.

TIME FROM ERB TURN ON (32 BITS): Time, in seccnds,
fFrom the ERB instrument being turned on, to the
beginning of this major frame.

POSITIONS OF THE SPACECRAFT (3 COORDINATES x 4 TIMES
X 32 BITS = 384 BITS): The Earth-centered inertial
cartesian position of the spacecraft at 2, 6, 10, and
14 seconds from the Peginning of the major frame in
kilometers scaled by 1l0°.

VELOCITIES OF THE SPACECRAFT (3 COORDINATES x 4 TIMES
X 32 BITS = 384 BITS): The Earth-centered inertial
cartesian velocity of the spacecraft at 2, 6, 10, and
14 seconds from the beginning gf the major frame, in
kilometers per second scaled by 10°.

SUBRSATELLITE LATITUDES (4 LATITUDES x 16 BITS = 64
BITS) : The geodetic subsatellite latitude (-90 degrees
South to +90 degrees North) at 2, 6, 10, and 14 seconds
from the beginning of the major frame, scaled by 100.
A fill value of 22222 is used if no information 1is
available.
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(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

SUBSATELLITE LONGITUDES (4 LONGITUDES x 16 BITS = 64

BITS): The geodetic subsatellite longitude (-180
degrees West to +180 degrees East) at 2, 6, 10, and 14
seconds from the beginning of the major frame, scaled
by 100. A fill value of 22222 is used if no
information is available.

LATITUDES OF THE WIDE FIELD OF VIEW (4 LATITUDES x 16
BITS = 64 BITS): The geodetic latitudes (-90 degrees
South to +90 degrees North) for the Wide Field of View
at 2, 6, 10, and 14 seconds from the beginning of the
major frame, scaled by 100. A fill value of 22222 is
used if no information is available.

LONGITUDES OF THE WIDE FIELD OF VIEW (4 LONGITUDES x

16 BITS = 64 BITS): The geodetic longitude (-180
degrees West to +180 degrees East) at 2, 6, 10, and 14
seconds from the beginning of the major frame, scaled
by 100. A f£ill value of 22222 is used 1if no
information is available.

SPACECRAFT ALTITUDES (4 ALTITUDES x 32 BITS = 128

BITS): The spacecraft altitude in kilometers at 2, 6,

10, and 14 secon%s from the beginning of the major
frame, scaled by 10°.

SPACECRAFT PITCH ANGLE (16 BITS): The spacecraft

pitch angle in degrees at the middle of this major
frame (with a scale factor of 100).

SPACECRAFT ROLL ANGLE (16 BITS): The spacecraft roll

angle in degrees at the middle of this major frame
(with a scale factor of 100).

SPACECRAFT YAW ANGLE (16 BITS): The spacecraft yaw

angle in degrees at the middle of this major frame
(with a scale factor of 100).

GAMMA ENCODER POSITION (16 BITS): Identifies the
solar channel subassembly position at the middle of
this major frame (=20 to +20).

SOLAR ZENITH ANGLE (16 BITS): This word is the solar

zenlth angle in degrees at the subsatellite point (0
degree - 180 degrees) with a scale factor of 10. A
fill value of 22222 is used if no information is
available.

SOLAR AZIMUTH ANGLE (16 BITS): This word is the
solar azimuth angle at the subsatellite point relative
to the subsatellite TRACK on the Earth in degrees (0
degree - 360. degrees) with a scale factor of 10. A
£fill value of 22222 is used 1f no information 1is
available.
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%’%ﬁ (24) SOLAR RIGHT ASCENSION (4 RIGHT ASCENSIONS x 16 BITS =

- —180 degrees to +180 degrees, 64 BITS): Right
ascension of the Sun in degrees at 2, 6, 10, and 14
seconds from the beginning of the major frame, scaled
by 100. From ERB-ILT Ephemeris data.

(25) SOLAR DECLINATION (16 BITS): Declination of the Sun
in degrees (-90 degrees to +90 degrees) from the
ERB-ILT Ephemeris data (scaled by a factor of 100},

(26) SPARES (16 BITS): Zero filled spare bits.
(27) SPARES (16 BITS): Zero filled spare bits.
(28) SPARES (16 BITS): Zero filled spare bits.

(29) DSAS ALPHA ANGLE (16 BITS): The DSAS Alpha Angle
(elevation of sun relative to S/C axes) from the
ERB-ILT. Value is in degrees (-180 degrees to +180
degrees) scaled by 10. If no DSAS data is available,
the value will be set to -999.9 x 10,

(30) DSAS BETA ANGLE (16 BITS): The DSAS beta angle
(azimuth of the sun relative to S/C axes) from the
ERB-ILT. Value is in degrees (-180 degrees to +180
degrees) scaled by 10. If no DSAS data is available,
the value will be set to =-999.9 x 10.

P

(31) GREENWICH HOUR ANGLE (4 ANGLES x 16 BITS = 64 BITS):
The angle between the x-axis in the Earth-centered
inertial coordinate system and the x-axis in the Earth-
centered fixed coordinate system (Greenwich Meridian)
at 2, 6, 10, and 14 seconds from the beginning of the
major frame. The values are in radians (0 to 2 )
scaled by 100. VNegative when Greenwich Meridian West
of vernal equinox.

(32) ALPHA ENCODE POSITIONS (32 POSITIONS x 16 BITS = 512
BITS): Contains 32 alpha angle positions from the
scanhead encoder (0-264).

(33) BETA ENCODER POSITIONS (16 POSITIONS x 16 BITS = 256
BITS): Contains 16 beta angle positions (0-885) from
the gimbal encoder.

(34) LATITUDE FOR SCANNING CHANNELS SUB FOV'S (4 CHANNELS
X 9 SUBFOV x 32 FOV x 16 BITS = 18,432 BITS): Each of
the 4 scanning channel telescopes has 32 FOVs per VIP
frame. Each FOV is subdivided into 9 sub FOVs, each of
which is located and assigned geodetic latitude and
longitude corresponding to the center of the sub FOV.
The sub FOVs are numbered as follows:
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6 5 4

3 2 1 SCAN DIRECTION

ERB FOV

The values of the latitudes are in degrees scaled by
100, When the NFOV telescopes do not see the Earth,
the latitude and longitude are given a value of 22222.

The latitude words are ordered first by FOV, then by
sub FOV, and finally by scanning channel group
(telescope) as shown below:

WORD NO. Fov SUB FOV CHANNEL GROUP
1 1 1 15,19
2 1 1 16,20
3 1 1 17,21
4 1 1 18,22
5 1 2 15,19
36 1 9 18,22
37 2 1 15,19
1152 32 9 18,22
(35) LONGITUDES FOR SCANNING CHANNELS SUB FOV'S (4
CHANNELS x 9 SUBFOVS x 32 FOVS x 16 BITS = 18432 BITS):
Each of the four scanning channel telescopes has 32
FOVs per VIP frame. Each FOV is subdivided into nine
sub FOVs, each of which is located and assigned a
geodetic latitude and longitude corresponding to the
center of the sub FOV. The longitude words are ordered
as shown in Item 34, The longitude values are in
degrees scaled by 100. A f£ill value of 22222 is used
if no information is available.
(36) IRRADIANCES FOR CHANNELS 1l THRU 14 (4 IRRADIANCES X

4 CHANNELS x 16 BITS = 256 BITS): PFour irradiances
each for Channels 11 thru 12 (0-12000), four
irradiances for Channel 13 (0-9000), and four
irradiances for Channel 14 (0-5000), all with a scale
factor of 10.
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(37)

(383

(39)

(40)

(41)

(42)

(43)

IRRADIANCES FOR CHANNELS 15 THRU 22 (32 IRRADIANCES x

8 CHANNELS x 16 BITS = 4096 BITS): Thirty-two
irradiances each for Channels 15 thru 18 (0-3000) and
thirty-two irradiances each for Channels 19 thru 22
(0-1950), all with a scale factor of 10.

INSTRUMENT TEMPERATURES (PLATINUM) (24 TEMPERATURES x
16 BITS = 384 BITS): Instrument temperatures 1in
degrees Celsius from platinum thermometers (with a
scale factor of 10).

INSTRUMENT TEMPERATURE AND VOLTAGE MONITORS (80 x 16

BITS = 1280 BITS): Instrument temperatures in degrees
Celsius from thermistors and logic level voltage in
volts (all except the last guantity, which has a
scaling factor of 100, are with a scale factor of 10).
See Table VI-1 for description. For Channels 1 thru
10, thermopile base temperatures a £ill value of 29
degrees Celsius is used if temperatures are out of
range.

SOLAR CHANNELS DETECTOR OUTPUT (10 CHANNELS x 16

SECONDS x 16 BITS = 2560 BITS): This is the solar
channels detector output in counts.

EARTH FLUX CHANNELS DETECTOR OUTPUT (4 CHANNELS x 4

SECONDS x 16 BITS = 256 BITS): This is the Earth flux
channels deteetor output in counts). :

SCANNING CHANNELS DETECTOR OUTPUT (8 CHANNELS x 32
HALF SECONDS x 16 BITS = 4096 BITS): The detector
output in counts of the scanning channels.

"DIGITAL" WORDS (16 DIGITAL WORDS x 16 BITS = 256
BITS): 16 Digital words. The even 8 digital words
are:

COL ROW
+ PTM Excitation Voltage BB 24 06
- PTM Excitation Voltage BB 24 16
+ PTM Excitation Voltage Scan Channel 24 26
- PTM Excitation Voltage Scan Channel 24 36
+ PTM Excitation Voltage Earth Channel 24 46
- PTM Excitation Voltage Earth Channel 24 56
+ 15 Volt Monitor 24 66
- 15 Volt Monitor 24 76

The odd eight digital words are also located in Column
24, These eight words are status words and each bit of
each word indicates unigue instrument status. The
status for each of these bits is defined in Table VI-2.
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Instrument Temperatures and Voltage Monitors

TABLE VI-1.

Description

CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH
CH

11
12
19
20
21
22

Shutter Temperature

Shutter Temperature

Telescope Port Temperature

Telescope Port Temperature

Telescope Port Temperature

Telescope Port Temperature

9 Module Temperature

10 Module Temperature

13 Module Temperature.

14 Module Temperature

[+ JENG SYo RN ¥ { BN - SU VS R S B o

pXe]

10
11
12
19
20
21
22
19
20

Thermopile
Thermopile
Thermopile
Thermopile
Thermopile
Thermopile
Thermopile
Thermopile

Thermopile

Thermopile Base Temperature

Base
Base
Base
Base
Base
Base
Base
Base

Base

Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature

Temperature

Shutter Temperature

Shutter Temperature

Telescope
Telescope
Telescope
Telescope
Telescope

Telescope

Port
pPort
Port
Port

Baffle Temperature

Baffle Temperature

Temperature
Temperature
Temperature

Temperature

Shorted Out
Shorted Cut
CH 1 Module
CH 2 Module

Temperature
Temperature
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TABLE VI-l.

Instrument Temperatures and Voltage Monitors

~ (Continued)
Number Description

33 CH 3 Module Temperature

34 CH 6 Module Temperature

35 Solar Channel Assembly Casting Top Temperature

36 Solar Channel Assembly Casting Bottom Temperature

37 Solar Channel Assembly Shield Attach Point

38 Solar Channel Assembly Amplifier Heat Sink

39 Earth Flux Channel Assembly, Front

40 Earth Flux Channel Assembly, Back

41 CH 11 Shutter Temperature

42 CH 12 Shutter Temperature

43 CH 19 Telescope Port Temperature

44 CH 20 Telescope Port Temperature

45 CH 21 Telescope Port Temperature

46 CH 22 Telescope Port Temperature

47 CH 9 Module Temperature

48 CH 10 Module Temperature

49 CH 13 Module Temperature

50 CH 14 Module Temperature

51 Earth FLux Channel Assembly Heat Sink

52 Main Frame Mounting Tab, Front

53 Main Frame Mounting Tab, Back

54 3 Gimbal Bearing and Gear Box Temperature

35 8 Gimbal Motor Temperature

56 Solar Channel Assembly Drive Motor Temperature

57 SWSC Det. Temperature

58 o Sweep Gear Box and Motor Temperature

59 Shorted OCut
%%% 60 pPost Aﬁplifier Synch Demod Area Temperature
o 6l CH 11 shutter Temperature

62 CH 12 Shutter Temperature

63 CH 19 Telescope Port Temperature

-32 -



Number

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Instrument Temperatures and Voltage Monitors

TABLE VI-1.

(Continued)

Description

CH
CH
CH
CH
CH

20
21
22
19
20

Telescope Port Temperature
Telescope Port Temperature
Telescope Port Temperature
Telescope Baffle Temperature

Telescope Baffle Temperature

Shorted Out
Shorted Out

Power Supply Area Temperature

A/D Area Temperature

Heat Radiator Temperature

Remote Scan Mech. (a) Axis Bearing Temperature

CH
CH
CH
CH
CH

12
11
12
13

14

FOV Stop Temperature

Thermopile Base Temperature
Thermopile Base Temperature
Thermopile Base Temperature

Thermopile Base Temperature

+ 5 V. Logic Level
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(44) INSTRUMENT STATUS WORD (16 BITS): This status word
Indicates the status of the scanhead, the shutters for
Channels 11 and 12, the Channel 12 Field 0Of View, the
electronics calibration and the GO/NO GO heater. The
status is interpreted as follows:

Units Decimal Digit (Indicates Position of Scanhead)

0 = Scan Mode 3 = LW Check Position
1 = Nadir Positicn 4 = SW Check Position
2 = Space Position 9 = Transition Mode

Tens Decimal Digit (Indicates Status of Shutters,
Channels 11 and 12)

0 = Reference Channels CLOSED, Channel 12 OPEN
1 = Reference Channels CLOSED, Channel 12 CLOSED
2 = Reference Channels OPEN, Channel 12 OPEN
3 = Reference Channels OPEN, Channel 12 CLOSED
9 = Status Unknown
Hundreds Decimal Digit (Indicates Status of Channel
12 FOV).
0 = Channel 12 FOV Wide
7, 1 = Channel 12 FOV Narrow
. 9 = Status Unknown
Thousands Decimal Digit (Indicates Status of El1. Cal.
and GO/NO GO Heater)
0 = GO/NO GO Heater OFF, El. Cal. OFF
1 = GO/NO GO Heater OFF, El. Cal. ON
2 - GO/NO GO Heater ON, El. Cal. OFF
3 = GO/NO GO Heater ON, El. Cal. ON
9 =

Status Unknown

(45) SCAN INFORMATION WORD (16 BITS): This word provides
scan information such as scan mode, position, and
errors. If the instrument is not scanning, these bits
will be zero.

Units Decimal Digit : Major Frame Count (1-7)

Tens Decimal Digit : Scan Mode (1-5)

Hundreds Decimal Digit : O Mode 4 Portion of Mode 5
Mode 3 Portion of Mode 5
No Scan Errors

Alpha Scan Errors

Beta Scan Errors

Alpha and Beta Errors

Thousands Decimal Digit:

Woawnuh

@
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TABLE VI-2.

ERB 0dd Digital Word Format (VIP Column 24)
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2

(46)

(47)

(48)

(49)
(50)

(51)

(52)

(53)

(54)

(55)

SPACECRAFT STATUS BITS (192 BITS): 192 Individual
bits. Where digital B functions are used for status,
all samples will be used. Events will use 3 bits (0-7)
each time it is sampled, which is twice per major
frame. The status and events are from the ERB-ILT and
are given in the proper order in Table VI-3.

SOLAR CHANNEL FLAGS (10 CHANNELS x 16 SECONDS x 1l BIT
= 160 BITS): L-Bit flags indicating that the data was
(BIT=1), or was not (BIT=0) taken in a data quality
loss interval. In addition, these bits are set to 1
when locations are filled.

EARTH FLUX CHANNEL FLAGS (4 CHANNELS x 4 VALUES x 1
BIT = 16 BITS): 1-Bit flags indicating that the data
was (BIT=l), or was not (BIT=0) taken in a data quality
loss interval. In addition, these bits are set to 1
when locations are filled.

SPARES (16 BITS): Zero filled.

SCANNING CHANNEL FLAGS (8 CHANNELS x 32 HALF SECONDS
x 1 BIT = 256 BITS): 1-Bit flags indicating that the
data was (BIT=1), or was not (BIT=0) taken in a data
quality loss interval., 1In addition, these bits are set
to 1 when locations are filled.

ALPBEA ANGLE FLAGS (32 HALF SECONDS x 1 BIT = 32

BITS): 1-Bit flags indicating that the data was
(BIT=1), or was not (BIT=0) taken in a data quality
loss interval. In addition, these bits are set to 1
when locations are filled.

BETA ANGLE FLAGS (16 SECONDS x 1 BIT = 16 BITS):
1-Bit flags indicating that the data was (BIT=1), or
was not (BIT=0), taken in a data guality loss interval.

In addition, these bits are set to 1 when locations area
filled.

SPARES (16 BITS) - Zero filled.

PLATINUM TEMPERATURE MONITOR FLAGS (48 MONITORS x 1
BIT = 48 BITS): 1-Bit flags indicating that the data
was (BIT=l), or was not (BIT=0) taken in a data quality
loss interval. In addition, these bits are set to 1
when locations are filled.

THERMISTOR TEMPERATURE MONITOR FLAGS (80 MONITORS x 1
BIT = 80 BITS): 1-Bit flags indicating that the data
was (BIT=l), or was not (BIT=0) taken in a data quality
loss interval. 1In addition, these bits are set to 1
when locations are filled.
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TABLE VI-3.

Spacecraft Status and Events

(1)/(0)

No.| Description BIT/STATE FUNC/EVENT Nos
1 | SATELLITE DAY/NIGHT DAY={/NIGHT=0 EV-17
2 | TLM PYR ON/OFF ON/OFF FN-6601 6/8
3 | DSAS PWR ON/OFF ON/OFF FN-16001 6/6
4 | IR ZIP/DIP TO TRl Z1P/DIP FN-22008 6/16
5 | IR ZIP/DIP TO TR2 2I1P/DIP FN-22009 6/17
6 | IR ZIP/DIP TO TR3 ZI1P/DIP FX-22010 6/26
7 | TR1 POWER ON/OFF ON/OFF FN-18006 71/4
8 | TR2 PCWER ON/OFF ON/OFF FN-18036 71/4
9 | TR3 POYER ON/OFF ON/OFF FN-18056 71/3
10 | XPONDER A/B POWER O=Both OFF/1l=A ON
2=B ON/3=Both ON |(SPECIAL EVENT
11 | XPONDER RANGING A ON/OFF FN-18002 §/2
12 " " B ON/OFF FR-190086 6/6
13 | ¥ B XMTR A PWR ON/OFF FN-7160 /8
14 | ¥ B XMTR B PWR ON/OFF FN-7260 §/9
¥ B XMTR A/B SELECTED A/B FN-7165 §/2
16 | CZCS CHANNEL 1 PWR ON/OFF FN-8001 6/1
17 | czcs w 2 " ON/OFF FN-8002 6/2
18 " " B ON/OFF FN-8003 6/3
19 " " 4 " ON/CFF FN-8004 6/4
20 " " 5 " ON/OFF FN-8005 6/5
21 - " 6 " ON/OFF FN-8006 6/6
22 | CzCS ELECT. PWR ON/OFF FN-8007 6/7
23 | C2CS SCAN DRIVE ON/OFF FN-8008 6/10
24 | CZCS CAL LAMP STATUS O=Both OFZ/1=1 ON
2=2 ON/3=UNK (SPECIAL EVEN
25 | CZCS RECORDING C2ZCS DATA | 1=YES/0=NO SPECIAL EVENT
26| REAL TIME DATA COLLECTION| 1=YES/O0=NO SPECIAL EVENT
27 | THIR STATUS 0=OFF/1=RAD.ON
2=ALL ON/Z 3=FAIL{EV-88
28 | LINMS ELECT ON/OFF FN-11001 6/16
29 | LINS ADAPT SCAN ON/OFF FN-11004 6/13
30 | LINS ACQ SCaN ON/OF¥ FN-11005 6720
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TABLE VI-3. Spacecraft Status and Events

) (Continued)
%{g (1)/(0) '
No. | Descriotion BIT/STATE FUNC/EVERT Nosi €O /Row
31 | LIMS CALIB SPACE YES/NO FN-11008 6/21
32 | LIMS SOURCE CALIBRATE YES/NO FN-11007 6/22
T | SAMS POWER ON/OFF FN-12001 §/1
34 | SAMS LIMB SCAN DRIVE ON/OFF FN-12002 6/2
35 | SAMS AZIMUTH SCAN DRIVE ON/OFF FN-12003 6/3
36 | SBUV/TOMS MASTER POWER ON/OFF FN-13001 6/1
37 | SBUV PWR ENABLE ENA/DIS FN-13002 6/2
38 | SBUV STEP SCAN SET/RESET FN-13005 6/5
39 | SBUV CONTINUOUS SCAN SET/RESET FN-13006 §/7
40 | SBUV CAGE CAM SET/RESET FN-13007 6/14
41 | SBUV/TOMS WAVSLENGTH CAL  |SET/RESET FN-13008 §/15
42 | TOMS PWR ENABLE ENA/DIS FN-13009 6/16
43 | SBUV/TOMS ELECT CAL ON/OFF FN-13020 6/22
44 | SBUV/TOMS FRAME COUNTER the 4th LSB ,
(First in Time) the 3rd LSB ol.lé]SPECIAL EVENT
the 2nd LSBJRow C
the 4th LSB of
45 (Second in Time) the 3rd LSB ol.l%]SPECIAL EVENT]
the 2nd LSB)Row 40
46 | ERB ELECT ON/OFF FN-14001 6/1
§?ﬁ» 47 ERB SCAN ON/CF? FN-14002 6/2
géé% 48 | ERB STEPPER DRIVER OFF/NO FN-14011 6/21
49 | ERB CHOPPER OPERATING YES/NO FN-14016 6/23
50 | S¥MR DATA SYSTEXM ON/OFF FN-15001 6§/3
51 | SMMR CHANNEL 1 PWR ON/OFF FN-15002 /4
s2] » " 2 ON/OFF FN-15003 §/7
53 " " 3 -~ ON/OFF FN-15004 §/17
s¢ | " 4 " ON/OFF FN-15005 6/18
55| » " 5 " ON/OFF FN-15006 6/19
56 | SMNR SCAN POWER ON/OFF ON/OFF FN-15007 §/22
57 | ENCODER OUTPUT A/B A/B FN-15009 5/28
58 | SAM II POWER ON/OFF FN-17001 6/1
59 | SAM II STANDBY ON/OFF FN-17015 6/26
60 | SAM II SCAN MODE ON/OFF FN-17014 §/22
61 | SAM II SLEW MODE ON/OFF FN-17013 §/21
62 | SAN IT GIMBAL MODE ON/OFF FN-17012 §/20
63 | SBUV/TOMS DATA TAKING MODE YES/NO SPECIAL EVENT
64 SPARE — -

* Indicates frame status for the previous VIP major frame.
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(56)

(57)

REFERENCE TIME (32 BITS) - Time from 0" o™ 0%

GMT January 1, 1978 to the beginning of this major
frame in seconds.

SPARES (480 BITS) - Zero filled.

VI-C. ORBITAL SUMMARY RECORD

After the last logical data record in each orbit block is the
orbital summary record. This record contains the peak solar
irradiances for Channels 1 through 10 as well as various
quantities computed for the orbital summary. The format for this
record is shown in Figure VI-4 and contains the following:

( L

( 2)

( 6)

PHYSICAL RECORD NUMBER (12 BITS): This word

identifies the physical record number within a data
file.

RECORD ID (8 BITS): Identifies record type and the

1ast record written in a file and records in the last
file on the tape. The MSB will be set to "1" if that
record is the last one written in the file. The second
most MSB will be set on all records in the last file on
the tape. The record type will use the 6 LSB of that
byte to identify the type of record being read: 1l =
LOGICAL DATA RECORD, 12 = ORBITAL SUMMARY RECORD, 13 =
DAILY SUMMARY RECORD, 14 = CALIBRATION ADJUSTMENT TABLE
RECORD.

LOGICAL RECORD NUMBER (8 BITS): This identifies the

logical record within the physical record.

ORBIT NUMBER (16 BITS): The data orbit number at the
beginning of this orbit block.

START YEAR ¢16 BITS): The units and tens digits of
the calendar year.

START NUMERIC DAY (16 BITS): The numeric day of the
year (1 to 365 or 366).

START HOUR/MINUTE (16 BITS): This word i1s the GMT
hour and minute (100 x hour + minute) of the start of
data contained in this orbit block.

START LATITUDE (16 BITS): This is the subsatellite
latitude (-90 degrees to 90 degrees) at the start of
data in this orbit block (with a scale factor of 100).

START LONGITUDE (16 BITS): This is the subsatellite
Tongitude (-180 degrees to 180 degrees) at the start of
data in this orbit block (with a scale factor of 100).
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MSB LsB
32 30 28 26 26 22 20 18 16 14 12 10 &8 6 &4 2

1 [oree lCAL MocomD No. (12 RITS_ | & SPAkES EAR: | 9e2idd 1o, | (AcEi3)rrc no
2 ORBIT NO. (16) START YEAR (1563 )
3 START DAY OF YFAR (16) START HOUR/MINUTE (18)
&  ISTART LATITIDE (186) START LCHGITUDE (16)
5 [MAJOR FRAMES/ORBIT _ (16) END YEAR (16)
6 [END DAY OF YZhR (16 END HOUR/MLNUIE (16)
7 [END LATITUDE (16) END LONGIIUDE (16)
8 NORTH TERMLINATOR HOUR/MINCIE (16) NORTH ITERMINATOR SECONDS  (16)
5 SOUTH TERMINATCR HOUR/MINUTE (16) SOUTH TERMINATOR SECONDS (16,
10 [GHT SAT. Dav (16) SECONDS SAT. DAY (163
11 [GMT SAT. HIGUT 16} SECOWDS SAT. NIGHI (1%)
12 |cMT SOLAR PEAK HR/MIN  (16) SECONDS-SOLAR PEAK (163 384
2 - MAJOR FRAME AVERAGES
37 (800 BITS) 1184
NET SOLAR IRRADIANCE AWD ZLID LLVEL LRRADLAMCE
47 (320 BITS) 1504
2 - MF AVERAGES (THERIOPILE DASE TENP)
72 (800 BITS) . 2304
72 = averac (MODULE 1E®)
87 ( 480 BITS) 2984
2 =~ MF AVERAGES (SOLAR CH. ASSEMBLY)
(400 BITS)
100 [CAMHA ANGCLE AT CNIR. OF SOLAR PEAX (16) 3200
TATUS SUIRARY (% OF TLIE)
(784 BITS)
125 [SUN=-ZARTH DISTANKCE IN A 1. (16) 4000
STATISIICS FOR LRB INSTRU.ENT TE.PERATURES
(4096 BITS) 8096
253 STATLSTICS TOR SCAN Cll. COUwIS 1IN SPACL AND B. B.
,?53 (1536 BITS) 30632
?%§§ 301 S SCAN CIS. NET COUNT RAT10S
= 303 (64 BITSY ~ 9696
304 ¥ MAJOR FRAMES GAMML D20° (18) WSC CALISRATIONS (16) §7128
305 SPACE  LOOKS DOURING SCAX {158) MAJO2 FRANMES CHS. 11, 12 OPLN (16) §760
Jog AJOR FPAMES CHS. 11, 12 CLOSED (16) STARES (16 BIiS) 3792
STATISTICS FOR CAIN RATIOS (2663 BITS)
24
390 L.W. CALIBRATION INTERCEPTS (256 BITS) raes0
398 - 12736
L.W. CALIBRATION SLOPES (256 BITS)
406 12992
CH. 11 IRRADIANCE WITH SHUTTERSOPEN,12 W (64 BiIS)
408 - — 13055
Cil. 12 ILRADIANCE WLTH SHUITEMSOPEN , L2 w (b4 BITS)
410 13120
CH. 12 - CH. 11 IRRADIANCE WITH SHUTTERS CTEXN, 12W (64 BITS)
412 13184
CH. 11 IRRADIALCE WITH SHUTTZIR CLOSED (64 BLITS)
414 13248
Ql. 12 IRRADIANCE WITH SLUTTER CLOSED (64 BITS)
416 13312
Th 12 = Gl 11 IRRADIARCE WITH SHUTTCR CLORZD (G4 LITS)
418 13375
DICITAL & WOILS ( 39 M1T5)
: 13888
434 ST7T1ST1CS Ton CIimal, SLEV Bale (64 LITS)
436 - 13952

FIGURE VI-4. Logical Record Format for Orbital Summary
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439

44l

443

445

451
457

461
463

465

467

469

1682

FIGURE VI-4.

MSB LSB
32 16 1
CHANNEL 11 & 12 SHUTTER TEMEPRATURES STATISTICS (96 BITS)

SPARES (16) _J

CHANNEL 11 IRRADIANCE STATISTICS SHUTTER OPEN (48 BITS)

SPARES (16) |
CHANNEL 12 IRRADIANCE STATISTICS SHUTTER OPEN (48 BITS)

SPARES (16) |
CHANNEL 12- CHANNEL 11 IRRADIANCE STATISTICS SHUTTER OPEN (48 BITS)

CALIBRATION INTERCEPT STATISTICS (192 BITS)

CALIBRATION SLOPE STATISTICS (192 BITS)

CHANNEL 11 IRRADIANCE WITH SHUTTERS OPEN, 12N (64 BITS)

CHANNEL 12 IRRADIANCE WITH SHUTTERS OPEN 12N (6 BITS)

CHANNEL 12-CHANNEL 11 IRRADIANCE WITH SEUTTERS OPEN, 12N (48 BITS)

SPARES (16 BITS) AJ
CHANNEL 11 POPULATION AND SUM OF SQUARESS ITTERS OPEM, 12N (48 3ITS)

SPARES (16 BITS) #J

CHANNEL 12 POPULATION AND SUM OF THE SCUAPES SYUTTERS OPEM, 1IN (48 BITS)

SPARES (16 BITS) 4J
CHANNEL 12-11 POPULATION AND SUM OF THE SQUARES SHUTTERS oPEN, 12N (48 3ITH)

SPARES (38816 BITS)

1682 32 BIT WORDS
3364 16 BIT WORDS

6728 8 BIT BYTES

14048

14112

141756

14880

14944

2
.
[&]
(&}
B

SIR24

Logical Record Format for Orbital Summary

(Continued)
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g af§
,5{ %
& 2

=

(10)

(11L)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(2L)

(22)

(23)

MAJOR FRAMES PER ORBIT (16 BITS): The number of VIP
major frames in this orbit block.

END YEAR (16 BITS): The units and tens digits of the
calendar year at the end of the orbit block.

END DAY OF YEAR (16 BITS): The numeric day of the
year (1 to 365 or 366) at end of the orbit block.

END HOUR/MINUTE (16 BITS): The GMT hour and minute
(100 x hour + minute) at the end of this orbit block.

END LATITUDE (16 BITS): This is the subsatellite

Iongitude (-90 degrees to 90 degrees) at the end of the
orbit block (with a scale factor of 100).

END LONGITUDE (16 BITS): This is the subsatellite

longitude (-180 degrees to 180 degrees) at the end of
this orbit block (with a scale factor of 100).

TIME AT NORTHERN TERMINATOR (16 BITS): The GMT hour
and minute (100 x hour + minute) of the northern
terminator crossing. '

TIME AT NORTHERN TERMINATOR (16 BITS): The GMT

seconds at the northern terminator crossing.

TIME AT SOUTHERN TERMINATOR (16 BITS): The GMT hour

and minute (100 x hour + minute) of the southern
terminator crossing.

TIME AT SOUTHERN TERMINATOR (16 BITS): The GMT

seconds at the southern terminator crossing.

GMT AT SATELLITE DAY (16 BITS): Tha GMT hour and
minute (100 x hour + minute) at the satellite night to
day transition.

SECONDS AT SATELLITE DAY (16 BITS): The seconds
portion of the GMT at the satellite night to day
transition.

GMT AT SATELLITE NIGHT (16 BITS): The GMT hour and

minute (100 x hour + minute) at the satellite day to
night transition.

SECONDS OF SATELLITE NIGHT (16 BITS): The seconds
portion of the GMT at the satellite day to night
transition.
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(24) GMT SOLAR PEAKS (16 BITS)*: The GMT (T time of ég%
the solar channels peak signal. This word is hours and %%%
minutes (100 x hour + minute).

(25) SECONDS OF SOLAR PEAK (16 BITS)*: The seconds(Tb
time) of the solar channels peak signal.

(26) TWO MAJOR FRAME AVERGES (10 CHANNELS x 5 TIMES x 16
BITS = 800 BITS)*: Two major frame averages in counts
for Channels 1 through 10 centered at times relative to
T, as follows*:

Vl at T0~26 minutes
2 at To—13 minutes

at TO

4 at T0+l3 minutes

at T0+26 minutes

(27) NET SOLAR (RE) AND ZERO (RO) LEVEL IRRADIANCE (2

——

PARAMETERS x 10 CHANNELS x 16 BITS = 320 BITS)*: The
net solar irradiance and the zero level irradiance:

R, = V3 - 1/2 (V, + V) . sv"l . (stcr T g‘%%;%
Channels 1 through 10 and R, = vy

Sv“l . (STC)-l, Channels 1 through 10

where

Rp = net solar irradiances

vl = two major frame averages of detector

outputs as described in Item 26.

Ry = zero level irradiance (at TO—26 minutes)

STC = gsensitivity temperature correction factor

Sv_l = channel sensitivity in a vacuum at 25°¢

*This iLnformation was derived using a coarse method and is
provided only as tentative information. A more precise method
was used in producing the ERB Solar and Earth Flux Data Tape
(SEFDT). A complete set of solar data is also on the SEFDT for
those who wish to develop their own algorithm.
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NUMBER

1

W 00 1 0w e W N

T e i T S Sl
<4 o Ul e W O

18
19
20
21
22
23
24
25
26
27
28
29
30
31

TABLE VI-4

Status Summary

DESCRIPTION

Percent of Major Frames with DSAS Unused or
Unavailable

Errors in Beta Scan During Transition

Percent of Major Frames with Invalid Time

Duty Cycle DSAS Sensor #1

Duty Cycle DSAS Sensor #2

Duty Cycle DSAS Sensor #3

Duty Cycle DSAS Sensor #4

Percent Major Frames with Gross Longitude Error
Scan On Command(3) Verified

PRP On

Electronics On Command (l) Verified

Scan Off Command(3) Verified

Temperature Controller on Command(1l3) Verified
CH 12 FOV Narrow Command (19) Verified

Stepper Drives Off Command (20) Verified
Electronic Cal. Check Command(21l) Verified

Reference Channels Shutters Closed Command (16)
Verified

CH 12 Shutter Closed Command(l7) Verified
Scan Logic Enabled
PRP Number 2 On
Space View Command(6) Verified
Shortwave Check Command(7) Verified
Longwave Check Command (8) Verified
Solar Channels Left Command(10) Verified
Solar Channels Right Command (ll) Verified
GO/NO GO Test Off Command(12) Verified
Solar Door Close Command (25) Verified
Errors in Scan Pattern(u)
Errors in Scan Pattern(R3)
Missing Major Frame in Scan Seguence
Scanning in Mode 1
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(28)

(29)

(30)

(31)

(32)

:(33)

(34)

(35)

(36)

For net solar irradiance, scale factor for Channels 1
through 5 and 10 is 10, and for Channels 6 through 9
the scale factor is 100. For zero level irradiance,
scale factor for Channels 1 through 5 is 10, and for
Cchannels 6 through 9 it is 100.

TWO MAJOR FRAME AVERAGE THERMOPILE BASE TEMPERTURES
(10 TEMPERATURES x 5 TIMES X 16 BITS = 800 BITS): The
two major frame average for thermopile base tempera-
tures (Celsius) for Channels 1 through 10 at T,-26
minutes, T,-13 minutes, T4, T +13 minutes, agd
T0+26 minutes. All values use a scale factor of 10.

TWO MAJOR FRAME AVERAGE MODULE TEMPERATURES (6
TEMPERATURES x 5 TIMES x 16 BITS = 480 BITS): The two
major frame average of module temperatures (Celsius)
for Channels 1 through 3, 6, 9, and 10 at T0—26
minutes, T,-13 minutes, T,, T,+13 minutes, and
T0+16 minutes. All values use a scale factor of 10.

TWO MAJOR FRAME AVERAGE ASSEMBLY TEMPERATURES (5
TEMPERATURES x 5 TIMES X 16 BITS = 400 BITS): The two
major frame averages of five solar channel assembly
temperatures at T,-26 minutes, T,-13 minutes, Tj,,
T.+13 minutes, ang TO+26 minutes. All values use a
sgale factor of 10.

GAMMA ANGLE (16 BITS): Gamma angle at the center of
the solar peak. :

STATUS SUMMARY (49 STATUS PARAMETERS X 16 BITS = 784
BITS): Status summary (percent of time) as expressed
in the orbital summary histogram (with a scale factor
of 10). See Table VI-4.

SUN-EARTH DISTANCE (16 BITS): The Sun to Earth

diftamu:e in astronomical units (with a scale factor of
107).

STATISTICS OF TEMPERATURES AND #£ 5V LOGIC LEVEL (64 x
4 STATISTICS x 16 BITS = 4096 BITS): Statistics of ERB
instrument temperatures and + SV logic level (all
with a scale factor of 10, except the logic level
voltage which is with a scale factor of 100). See
Table VI-5.

STATISTICS FOR SCAN CHANNELS (8 CHANNELS x 4
STATISTICS x 3 MODES x 16 BITS = 1536 BITS):
Statistics for scan channels count duriang: (1)
internal black body views, (2) fixed views of space,
and (3) scanning views of space.

&
H

o

SHORTWAVE SCAN NET COUNT RATIOS (4 CHBANNELS x 16 BITS g
= 64 BITS): Shortwave scan channels net count ratios “¥

(with a scale factor of 1000 obtained during shortwave
check positions.
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%% TABLE VI-4

Status Summary

(Continued)
NUMBER DESCRIPTION

32 Scanning in Mode 2
33 Scanning in Mode 3
34 Scanning in Mode 4
35 Scanning in Mode 5
36 Gamma Angle Less Than -20 Degrees
37 Heat Radiator A Front Open, Rear Open
38 Heat Radiator A Front Closed, Rear Open
39 Yeat Radiator A Front Open, Rear Closed
49 Heat Radiator A Front Closed, Rear Closed
41 Heat Radiator B Front Open, Rear Open

%%% 42 Heat Radiator B Front Closed, Rear Open

- 43 Heat Radiator B Front Open, Rear Closed

44 Heat Radiator B Front Closed, Rear Closed
45 S Band-A Transmitter On
46 S Band-B Transmitter On
47 Electronics Bit Turned On in Header Block
48 Not Used
49 Not Used

%@g
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TABLE VI-5S } &,

L
Statistics of Temperatures
The four (4) Statistics are: MIN, MEAN, MAX, and Standard
Deviation. The first 53 temperatures refer to thermistor
data. The 54th location refers to + 5 V Logic Level. The
last 10 temperatures refer to platinum temperature data.
NUMBER DESCRIPTION
1-14 CHs 1-14 Thermopile Base
15 CH 1 Module
16 CH 2 Module
17 CH 3 Module
18 CH 6 Module
19 CH 9 Module
20 CH 10 Module
21 CH 13 Module
i
22 CH 14 Module %%g
23 CH 11 shutter Hub
24 CH 12 sShutter Hub
25 CH 10 Port
26 CH 20 Port
27 CH 21 Port
28 CH 22 port
29 CH 19 Baffle
30 CH 20 Baffle
31 CH 21 Baffle
32 CH 22 Baffle
33 Solar Channels Assembly Casting, Top
34 Solar Channels Assembly Casting, Bottom
35 Solar Channels Assembly Shield Attached Point
36 Solar Channels Assembly Amplifier Heat Sink
37 Earth Flux Channels Assembly, Front
38 Earth Flux Channels Assembly, Back
39 Earth Flux Channels Assembly, Heat Sink i
. . @
40 Main Frame Mounting Tab, Front
41 Main Frame Mounting Tab, Back
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NUMBER

42
43
a4

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

ey

i

.

g0

e
&

TABLE VI-5

Statistics of Temperatures

{Continued)

DESCRIPTION

Beta Gimble Bearing and Gear Box
Beta Gimble Motor

Solar Channels Assembly Drive Motors
Shortwave Scanning Channel Detectors
Alpha Sweep Gear Box and Motor
Chopper Motor

Post Amp. Synch Demod. Area
Power Supply Area

A/D Area

Heat Radiator

Remote Scan Mech. Axis Bearing
CH 12 FOV Stop

+ 5 Volt Logic Level

CH 11 Module

CH 12 Module

CH 19 Module

CH 20 Module

CH 21 Module

CH 22 Module

CH 19 Blackbody

CH 20 Blackbody

CH 21 Blackboedy

CH 22 Blackbody
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(37)

(38)

(39)

(40)

(4L)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

MAJOR FRAMES (16 BITS): The number of major frames
with a gamma angle greater than 20 degrees.

LWSC CALIBRATIONS (16 BITS): The number of longwave
scanning channels calibrations during this orbit block.

SPACE LOOKS (16 BITS): The number of space looks
during the orbit block.

MAJOR FRAMES - CHANNELS 11, 12 OPEN (16 BITS): The
number of major frames with Channel 11 and Channel 12
open.

MAJOR FRAMES - CHANNELS 11, 12 CLOSED (16 BITS): The
number Of major ftrames with Channel 11 and Channel 12
closed.

SPARES (16 BITS): Zero filled.

STATISTICS FOR GAIN RATIOS (4 STATISTICS x 3 STEPS x
14 CHANNELS x 16 BITS = 2688 BITS): These are
statistics for electronic gain ratios (current/
prelaunch) with a scale factor of 1000. '

CALIBRATION INTERCEPTS (4 STATISTICS x 4 CHANNELS X
16 BITS = 256 BITS): These are statistics for longwave
scan channels calibration intercepts (with a scale
factor of 1000).

CALIBRATION SLOPES (4 STATISTICS x 4 CHANNELS x 16
BITS = 256 BITS): These are statistics for longwave

scan 5channels calibration slopes (with a scale factor
of 107,

CHANNEL 11 IRRADIANCE WITH BOTH SHUTTERS OPEN, 12W (4
STATISTICS X 16 BITS = 64 BITS): These are statistics
for Channel 11 irradiance with shutter open (with a
scale factor of 100).

CHANNEL 12 IRRADIANCE WITH BOTH SHUTTERS OPEN, 12W (4
STATISTICS X 16 BITS = 64 BITS): These are statistics
for Channel 12 irradiance with the shutter open (with a
scale factor of 100).

CHANNEL 12 - CHANNEL ll IRRADIANCE WITH BOTH SHUTTERS
OPEN, 12W (4 STATISTICS x 16 BITS = 64 BITS): These
are statistics for Channel 12 - Channel 11l irradiance
with both shutters open (with a scale factor of 100).

CHANNEL 11 IRRADIANCE WITH SHUTTER CLOSED (4
STATISTICS x 16 BITS = 64 BITS): These are the
statistics for Channel 11 irradiance with the shutter
closed (with a scale factor of 100).
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(50)

(5L)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(60)

(61)

CHANNEL 12 IRRADIANCE WITH SHUTTER CLOSED (4
STATISTICS x 16 BITS = 64 BITS): These are the
statistics for Channel 12 irradiance with the shutter
closed (with a scale factor of 100).

CHANNEL 12 - CHANNEL 11 IRRADIANCE WITH SHUTTER CLOSED
(4 STATISTICS X 16 BITS = 64 RBITS): These are the
statistics for Channel 12 - Channel 11 irradiance with
the shutter closed (with a scale factor of 100).

EVEN DIGITAL WORDS (8 CHANNELS X 4 STATISTICS x 16
BITS = 512 BLTS): Orbital average for the eight even
digital words. See Section VI-B, Item 43 for a
description of these words.

GIMBAL SLEW RATE (4 STATISTICS x 16 BITS = 64 BITS):
These words are statistics for the gimbal slew rate.

CHANNEL 11 AND CHANNEL 12 SHUTTER TEMPERATURE
STATISTICS (2 CHANNELS x 16 BITS + 2 CHANNELS x 32
BITS = 96 BITS): The number of samples (16 bits) for
Channel 11 and Channel 12 shutter temperatures and the
sum of square (32 bits) for Channel 11 and Channel 12
shutter tempertures, sum of the squares, scaled by 10.

SPARES (16 BITS): Zero filled.

CHANNEL 11 IRRADIANCE STATISTICS WITH SHUTTER OPEN,
i5W (48 BITS): The number of samples (16 bits) and
the sum of the squares (32 bits) for the Channel 11
irradiance when the shutter is open, sum of the
squares, scaled by 100.

SPARES (16 BITS): Zero filled.

CHANNEL 12 IRRADIANCE STATISTICS WITH SHUTTER OPEN,
13W (48 . BITS): The number of samples (16 bits) and
the sum of the sguares (32 bits) for Channel 12
irradiance when the shutter is open, sum of the
squares, scaled by 100.

CHANNEL 12 - CHANNEL 11 IRRADIANCE STATISTICS WITH
SHUTTER OPEN (48 BITS): The number of samples (16
bits) and the sume of the squares (32 bits) for Channel
12 - channel 11 irradiance with the shutter is open,
sum of the squares, scaled by 100.

CALIBRATION INTERCEPT STATISTICS (4 CHANNELS x 16
BITS + 4 CHANNELS x 32 BITS = 192 BITS): The number of
samples (16 bits) for the longwave scan channels
calibration intercepts, and the sum of the squares for
the longwave calibration intercepts (32 bits), sum of
squares, scaled by 1000.
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(62)

(63)

(64)

(65)

(66)
(67)

(68)

(69)

(70)
(71L)

(72)

CALIBRATION SLOPE STATISTICS (4 CHANNELS x 16 BITS +
4 CHANNELS x 32 BITS = 192 BITS): The number of
samples (16 bits) for the longwave scan channels
calibration slopes, and the sum of the squares for the
longwave calibrat%on intercepts (32 bits) sum of the
squares scaled by 107.

CHANNEL 11 IRRADIANCE WITH BOTH SHUTTERS OPEN, 12N (4
STATISTICS x 16 BITS = 64 BITS): These are statistics
for Channel 11 irradiance with both shutters open and
Channel 12 stopped to narrow (with a scale factor of
100).

CHANNEL 12 IRRADIANCE WITH BOTH SHUTTERS OPEN, 12N (4
STATISTICS x 16 BITS = 64 BITS): These are statistics
for Channel 12 irradiance with both shutters open and
Channel 12 stopped to narrow (with a scale factor of
100).

CHANNEL 12 -~ CHANNEL 11 IRRADIANCE WITH BOTH SHUTTERS
OPEN, 12N (4 STATISTICS x 16 BITS = 64 BITS): These
are statistics for Channel 12 - Channel 11 irradiance
with both shutters open and Channel 12 stopped to
narrow (with a scale factor of 100).

SPARES (16 BITS): Zero filled.

CHANNEL 11 IRRADIANCE STATISTICS WITH BOTH SHUTTERS
OPEN, 12N (48 BITS): The number of samples (16 bits)
and the sum of the squares (32 bits) associated with
Item 63.

SPARES (16 BITS):  Zero filled.

CHANNEL 12 IRRADIANCE STATISTICS WITH BOTH SHUTTERS
OPEN, 12N (48 BITS): The number of samples (16 bits)
and the sum of the squares (32 bits) associated with
Item 64,

SPARES (16 BITS): Zero filled.

CHANNEL 12 - CHANNEL 11 TRRADIANCE STATISTICS WITH
BOTH SHUTTERS OPEN, 12N (48 BITS): The number of
samples (16 bits) and the sum of the squares (32 bits)
associated with Item 65.

SPARES (38,816 BITS): These bits are used to fill
out the standard logical record size. These bits will
be set to zero.
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ViI. CALIBRATION RECORD/FILE

This file contains a table of suggested adjustments to the ERB
radiances and irradiances (Calibration Adjustment Table) for
channels 1 through l0Cc, 11, 12, 12N,1 and 13 through 22. These
adjustment factors are computed after the MAT has Dbeen produced
and are added to MAT before archiving. The description of the
constituent items are as follows:

¢t 1 PHYSICAL RECORD NUMBER (12 BITS): This number will
be 1.

( 2) RECORD ID (8 BITS): Identifies record type and the
1ast record written in a file and records in the last
file on the tape. The MSB of the first logical record
of the last physical record will be set to "1", if that
physical record is the last one written in the file.
The second most MSB will be set on all logical records
in the last file on the tape. The record type will use
the six LSB of that byte to identify the type of record
being read: 11 = LOGICAL DATA RECORD, 12 = ORBITAL
SUMMARY RECORD, 13 = DAILY SUMMARY RECORD, 14 =
CALIBRATION ADJUSTMENT TABLE RECORD.

( 3) LOGICAL RECORD NUMBER (8 BITS): This identifies the
logical record within a physical record.

( 4) START YEAR (16 BITS): The units and tens digits of
the calendar year of the start of the period for which
the adjustments apply.

( 5) START MONTH (16 BITS): The month (1-12) of the start
of the period for which the adjustments apply.

( 6) START DAY (16 BITS): The day of month of the start
of the period for which the adjustments apply.

( 7) STOP YEAR (16 BITS): The units and tens digits of
the calendar year of the end of the period for which
the adjustments apply.

( 8) STOP MONTH (16 BITS): The month (1-12) of the end of
the period for which the adjustments apply.

( 9) STOP DAY (16 BITS): The day of month of the end of
the period for which the adjustments apply.

(10) GENERATION YEAR (16 BITS): The units and tens digit

of the year in which Calibration Adjustment Table was
generated.

(11) GENERATION MONTH (16 BITS): The month (1-12) 1in
which the Calibration Adjustment Table was generated.

(12) GENERATION DAY (16 BITS): The day of month on which
the Calibration Adjustment Table was generted.
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MSB LSB
32 ?B 2x4 2? 2? 18 16 1:3 1!2 10 8 1
i i i
] Tile
1 Physical Record No. (12) 4 spares kJ0n Record I.D. 1 Logical Rec. No. 12
? Year = Start of Period (16) Month = Start of period (16) 64
3 Day - Start of Period (16) Year - End of Period (16) 96
4 Month - End of Period (16) Dav - End of Period (16) 128
H Year - Gen. Date (16) Month - Gen. Date (16) 160
[ Dav = Gen, Date (16) Spares - (16) 192
Channel Adjustment Slopes 368 Bits
7-18 560
19-29 Channel Adjustment Intercepts 368 Bits
928
30-41 Channel Adjustment Uncertainties 368 Bits
l Spares 16 Bits 1312
Channel Adjustment Table Comments 5888 Bits
42-225
7200
226 Spares (288)
236 7488

208 36 BIT WORDS
234 32 BIT WORDS
312 24 BIT WORDS
624 12 BIT WORDS
936 8 BIT WORDS

FIGURE VII-l. ERB MAT Calibration Adjustment Table

Record Format
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ADJUSTMENT SLOPES (23 CHANNELS x 16 BITS = 368 BITS):
The adjustment slopes A, to be applied to the ERB
channel radiances: §¥ = A, § + A, where S* =
corrected channel value, S = uncorrecteg channel value.
The slopes are stored in the following order: Channels
1 through 10c, 11, 12, 12N, 13 through 22. The
adjustment slopes are stored with a scale factor of
1000.

ADJUSTMENT INTERCEPTS (23 CHANNELS x 16 BITS = 368
BITS): The adjustment intercepts A, to be applied to
the ERB channel radiances: §5* = il S + A, where S*
= corrected channel radiance, S = uncorrectéd channel
radiance. The intercepts are stored in the following
order: Channels 1 through 10C, 11, 12, 12N, 13 through
22. The adjustment intercepts are stored with a scale
factor of 10.

ADJUSTMENT UNCERTAINTIES (23 CHANNELS x 16 BITS = 368
BITS): The percent uncertainty of the channel values
after the correction has been applied (scaled by 10).
The uncertainties are stored in the following.order:
Channels 1 through 10C, 11, 12, 12N, 13 through 22.

ADJUSTMENT COMMENTS (32 CHARACTERS X 23 CHANNELS X 8
BITS) : A comment field of 32 characters for each of
the 23 adjustments above.
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APPENDIX A.

MAT Tape Length Estimate

1. Standard Header = 6"

2. Data File
394 VIPS/Orbit
1 ViP/Logical Record
2 Logical Records/Physical Record
For an orbit have:

394 VIPS + 1 Orbital Summary Record + VIP or Daily
summary Record or Zero-filled Record

= 396 Logical Record/Orbit = 198 Physical Record/Orbit

1 Physical Record = 13,464 bytes

For 1600 BPI tape, 1 physical record = 8.415"

Length of tape for orbit = 198 physxcal record x 8.415" +
198 IRG x 0.65" = 1794.9"

&aximum of 14 orbits/day = 25,128.2"/data file

3. CAT File
900 bytes long. This takes about .5" of tape

Total length of tape = 25,128.2" + 6" + .53" = 25,134.7" =
2094.5"

e

A-1



BIBLIOGRAPHIC DATA SHEET

|

1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No. ko

4, Title and Subtitle 8. Report Date A
ERB Master Archival Tape May’198 ‘

Specification No. T 134081 ERB MAT 6. Performing Organization Code
910

7. Author(s} 8. Performing Organization Report No.
Revised by S. T. Nutter, Jr.

9. Performing Qrganization Name and Address 10. Work Unit No.

Goddard Space Flight Center
Greenbelt, Maryland 20771 11. Contract or Grant No.
13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address

Reference Publication
National Aeronautics and Space Administration
W ;
ashington, DC 20546 14. Sponsoring Agency Code
NASA Goddard
15. Supplementary Notes
This revision represents the current ERB Archival Tape Specifications.

16. Abstract é’gfg
ERB MAT Tapes are generated by the ERB MATGEN software using the IBM 3081
computer system operated by the Science and Applications Computer
Center at Goddard Space Flight Center. All MATs are 9-track and MAT
data will be in ascending time order. The gross tape format for
Nimbus Year-1 and Year-2 MATs is different from the format of MATs
starting with Year-3. MATs from the first two years will contain one
day's worth of data while all other MATs will contain multiple dav's
worth of data stacked onto the tapes.

17. Key Words {Selected by Author(s}) 18. Distribution Statement
Nimbus-7 ERB Processing
Master Tape Specification v
ERB MAT . Unlimited

19. Security Classif. {of this report) | 20. Security Classif. {of this page) 21. No. of Pages | 22. Price @g

Unclassified Unclassified 55

*For sale by the Nationai Technical information Service, Springtieid, Virginia 2721 a1 GSFC 25-44 (10/77)



NASA
Contractor
Report

CR 170514

1984

%M;/M ~o THA
834477 600

User’s Guide for
ERB 7 MAT.

Brian Groveman

Prepared For:

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GODDARD SPACE FLIGHT CENTER
GREENBELT, MARYLAND 20771

Prepared By:

RESEARCH AND DATA SYSTEMS, INC.
10300 GREENBELT ROAD -
LANHAM, MARYLAND 20706

UNDER CONTRACT NO. NAS 5-27728
TASK ASSIGNMENT 3



Acknowledgments

The software used to generate the Master Archival Tape validation products
described in this report were developed by Research and Data Systems, Inec., under
the leadership of Dr. H. Lee Kyle, Technical Monitor. The author would also like
to extend his sincerest appreciation to Philip Ardanuy for technical comments and
guidance, Michael Fromm for technical comments; the Science and Applications
Computing Center (SACC) at the NASA Goddard Space Flight Center for
assistance in the data processing. This work was supported under NASA Contract
NAS 5-27728.

ERB NET Members

**Arking, A. NASA/GSFC
**Campbell, G.G. CIRA, Colorado State U.
***Coulson, K.L. University of California, Davis
Hickey, J.R. Eppley Lab., Inc.
House, F.B. Drexel University
Ingersoll, A.P. California Inst. of Technology
*Jacobowitz, H. NOAA/NESDIS
*Kyle, L. NASA/GSFC
* *Maschhoff, R.H. Gulton Industries Inc.
Smith, G.L. NASA/LaRC
Stowe, L.L. NOAA/NESDIS

Vonder Haar, T.H. Colorado State University

- *Jacobowitz was elected team leader in 1976.
He was succeeded in 1983 by Kyle.
< **Elected Members

***]eft the NET because of other committments




PREFACE

. VALIDATION STATEMENT

The Nimbus-7 ERB NET, on 11/16/81, agreed that the first year ERB Master
Archival Tapes are valid (the scientific algorithms represent our state-of-the-art
knowledge and have been correctly implemented in computer code), provided that a
document be written summarizing currently known anorﬁalies, for distribution to
archive users.

DOCUMENT INFORMATION CONTENT

This document will provide necessary background information to the seientific
community for using ERB-7 Master Archival Tapes (MAT). Three separate
documents are required to provide this information. Two are contained in this
report.

@fé% o MAT User's Guide and as Appendix D,the MAT Quality Control for the First Year

The third, the MAT Tape Specifications Document, is in The Nimbus Observation
Processing System Requirements Document #NG-13.

Most of the references listed in the text are only available from Dr. Kyle, the
NASA NET team leader. Those available from most technical libraries are also
given in the reference section.
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1.0 INTRODUCTION

1.1 Content of this User's Guide

The MAT User's Guide will deseribe the Earth Radiation Budget (ERB) experiment
along with a general description of the ERB instrument. The document will also
inelude information on the contents of the MAT, the calibration, and the earth-
location methods used in the production of the MAT. The User's Guide will serve
as the principal document for using MAT data by the scientific community. The
MAT Quality Control Document will be a supplement to the User's Guide and will
contain a detailed description of the consisteney of the format of the MAT and the
seientific validity of the data on the MAT. These descriptions will be done on a
daily basis for each data-year. A third document will contain the tape
specifications for the MAT. The tape specifications document will provide the
format of the MAT along with descriptions of the information contained on the
tapes.

1.2 Background On Nimbus arrd-ERB Experiment

The Nimbus-7 spacecraft was launched on October 24, 1978 from the Western Test
Range of Vandenberg Air Force Base, California by a thrust-augmented Delta
Vehicle. The spacecraft is in a 955 kilometer sun-synchronous polar orbit. The
satellite orbit has equatdr crossings at close to local noon (ascending) and midnight
(deseending) with 26.1 degrees of longitude separation. The orbital period is about
104.16 minutes. The Nimbus-7 spacecraft is shown in Figure 1.

The Nimbus-7 mission has afforded the opportunity to conduct a variety of
experiments in the pollution, oceanographic and meteorological disciplines. It
provides an opportunity to assess each instrument's operation in the space
environment and to collect a sizable body of data with the global and seasonal
coverage needed for support of each experiment. This mission also extends and
refines the sounding and atmospheric structure measurement capabilities demon-
strated by experiments on previous Nimbus observatories. There are seven
experiments and one subsystem (THIR) aboard the spacecraft.

oy
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The Earth Radiation Budget (ERB) experiment utilizes an instrument very similar
to the ERB experiment on Nimbus-6. The ERB-7 instrument began recording data
routinely on November 16, 1878. The objective of the experiment is to determine,
over time scales of a year, the earth radiation budget on both synoptie and

planetary scales by simultaneous measurement of:

o] Inecoming solar radiation
Out-going earth-reflected (shortwave) and earth emitted long
wave radiation by:
a. Fixed wide-angle sampling of these terrestrial fluxes at the
satellite altitude.
b. Scanned narrow-angle sampling of the angular radiance
components.

A second objective is to develop angular models of the reflection and emission of
radiation from clouds and earth surfaces!s2:3, '

One purpose of this multi-instrument satellite was to allow data from two or more
instruments to be used together to provide more information regarding the
interaction between the sun and the earth's weather and climate. Some studies
which include ERB data are: (1) The use of THIR cloud data in conjunction with
the ERB scanner data to develop bi-directional reflectance models for sunlight
reflected from various targets, e.g. high, middle, and low elouds, open ocean, snow
and ice and various land surfaces; (2) Data from the ERB NFOV channels were
" compared with co-located narrow-band (channel 5) data from the Coastal Zone
Color Scanner to perform a cross-check on the inferred ERB calibration
adjustmentsS.

The ERB scanner operated on a two day on, one day off duty cyecle (see Table 5 on
page 47) from December 1978 - April 1979 due to interference from the LIMS
instrument. When the LIMS instrument became inoperative around April 1979 the
ERB scanner duty cycle became 3 days on, one day off. This pattern continued
until the ERB-7 scanner failed on June 22, 1980. A daily tabulation of the ERB
scan mode history can be found in the appropriate MAT QC Document.



1.3 Quality Statement on Master Archival Tapes (MAT)

The ERB-7 MAT' for the first year of data from November 1978 -October 1979
have been processed by the Nimbus Observation Processing System (NOPS) at
Goddard Space Flight Center (GSFO). The MATs contain calibrated
radiances/irradiances and raw digital data values for all channels, plus temperature
monitoring data, orbital and attitude data, and Digital Solar Aspect Sensor (DSAS)
data. In addition, summary statistics and information are computed for each orbit
and for the day. These tapes are then sent to the National Space Science Data
Center (NSSDC) for archiving. The NSSDC will then make the MAT' available to
the scientific community. To assist the user in making maximum utilization of this
data set, the ERB Nimbus Experiment Team (NET) has scientifically evaluated the
MAT data. The NET analysis indicates that the data contained on the first-year
MAT's are of excellent quality; however, several peculiarities of the data must be
properly understood in order to use it for scientific studies. The peculiarities of
the data are explained in more detail in a later section of this document (see
Appendix B) and also in the MAT QC Document. Information on the range of
expected values for the digital count data and the irradiance/radiance data along
with various other "™ousekeeping" data are also provided in the separate MAT QC
Document. Monthly Summary (MS) tapes containing all the MAT QC data and the
orbital and daily summaries from the first year MAT's have been created to assist
the ERB NET in evaluating the overall scientific validity of the MAT data. The
MAT QC data represents a complete and detailed analysis of the MAT data and
should be helpful to users of this data.

Each MAT contains data which was calibrated by using the equations and
coefficients developed by the ERB-7 NET team. These equations represent the
latest state-of-the-art technology available when the processing software was
developed (1977-1980). The calibration history will be discussed in somewhat more
detail in a later section of this user's guide. For a more complete description of

the calibration algorithms and history the user should review references 6 through
9.

i
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The calibration methods used for some of the channels were not the optimal
techniques for ERB-type studies. For example, degradation of the sensor (channel
13), sensor memory of the preceeding scenes (channel 13 and 14) and heating of the
dome and sensor (channel 13, 14) are not corrected for in the processing of the
MAT. However, in producing the solar and earth radiation budget products
(SEFDT, MATRIX data sets) from the MAT's several improved ecalibration
techniques were used. For example, a solar zenith angle and time dependent
Calibration Adjustinent Table (CAT) is applied to channel 13 in the processing of
the SEFDT and MATRIX data sets. The calibration techniques and equations used
in the processing of the MAT are discussed in more detail in the Calibration
Section 4.0 (on page 27) and in Section 3.4-3.6 (on peges 21 through 26) on the
Calibration Adjustment Tables.



*’éﬁ% 2.0 OVERVIEW OF ERB EXPERIMENT AND INSTRUMENT DESCRIPTION

The ERB instrument consists of one radiometer unit with approximate dimensions

- 33 em x 36 cm x 48 em and a weight of 32. 7 kg (Figure 2). The instrument
measures radiation in 22 different optical channels Ten solar channels (labeled 1
through 10e) measure mcommg solar. radiation. Four earth-viewing channels (11
through 14) with. flxed w1de-angle f1elds—of-v1ew (FOV) measure radiation from the
entire earth dise. Eight earth—wewmg channels sean from nadir to horizon in
several vertical planes with narrow-angle fields-of-view. Channels 15-18 measure
short . wavelength rad1at1on wh11e channels 19- 22 measure long wavelength
rad1at10n6 The spectral characterlstlcs of the solar, wide  field-of-view (WFOV)
and narrow. f1eld—of—vxew (NFOV) charmels are provided in Tables 1, 2 and 3
respectlvely. Some add1txonal details on the solar, WFOV and NFOV channels along
with a brief description on the ERB ‘scan modes and data sampling rates are
provided by Jacobowitz et al. (1978) and Soule (1983).78

The Afoll‘owing“ fwo‘ j'eu:'nal papers provide a description of the Nimbus-6 ERB

©

expemment and data and should be useful for general background mformatxon since
both expemments are sxmllar.

o  Jacobowitz, H., W. L. Smith, H. B. Howell, F. W. Nagle, J. R. Hickey,

~ 1979.  The First 18 Months of Planetary Radiation Budget
Measurements from the Nimbus-6 ERB Experiment. Journal of the
Atmospheric Sciences, 36, 501-507.

o  W. L. Smith, J. Hickey, H. B. Howell, H. Jacobowitz, D. T. Hilleary,
and A. J. Drummond, 1977. Nimbus-6 Earth Radiation Budget
Experiment. Applied Optics, 16, 306-318.

2.1 Solar Channels k‘

The ERB experiment measures the incoming solar radiation in ten spectral channels
at the southern terminator crossing as the satellite orbits over Antarctica. The
spectral intervals monitored by these channels are shown in Figure 3 along with the

\::”'g

@

1971 standard extraterrestrial NASA curve. These bands were selected to provide
meaurements of the "solar constant", necessary for earth heat budget
6
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TABLE 1

CHARACTERISTICS OF ERB SOLAR CHANNELS

Solar Irradiance
Channel {Sensor (¢) | Wavelength Limits Filter (d) Air Mass Gain Noise Equivalent
Type (um) Zero (Wm-2) Irradiance (Wm-2)
I N3 0.2-3.8 Suprasil W 1370 692.3 1.77 x 10-2
2(a) N3 0.2-3.8 Suprasil W 1370 685.8 1.77 x 10-2
3 N3 (0.2 to) 50 None 1370 607.2 1.43 x 10-2
4 N3 0.526 2.8 0GS530 970 974.5 1.94 x 10-2
5 N3 0.698 - 2.8 RG695 679 13394 191 x 10-2
6 N3 0.395 - 0.508 Interference 206 8512.7 3.58 x 10-2
Filter
7 N3 0.344 - 0.460 ” 166 17964.7 5.73 x 10-2
8 N3 0.300 - 0410 » 109 26985.3 7.55x 10-2
9 K2 0.275 - 0.360 ” 57 9808.6 0.94 x 10-2
10C(b)| H-F (0.2 to) 50 None 1370 2791.0 2.39 x 10-2

Notes:  (a) Channels 1 and 2 are redundant. Channel 1 is normally shuttered and is open periodically
to adjust value of Channel 2.
(b) Channel 10C s a self-calibrating cavity channel added to Nimbus 7 and replacing a UV channel
on Nimbus 6.
(¢) All are types of Eppley wire wound thermopiles.
(d) Values obtained from adjusted Nimbus 6 results.

® The unencumbered FOV for all channels is 10 degrees; the maximum field is 26 degrees for
Channels 1 through 8 and 10C. The maximum FOV for Channel 9 is 28 degrees.
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TABLE 2

CHARACTERISTICS OF ERB WFOV CHANNELS

Approximate Amplified Noise
Channel | Wavelength Limits Filter Irradiance Range Non-Amplified Operational Equivalent
(um) Anticipated (Wm~2) Signal Output Sensitivity Irradiance
(mV) (Bits/Wm-2) (Wm-2)
11 <0.2 to >50 None -200 to +600 -2.1t07.6 1.707 6.55x 10-3
12% <0.2 to >50 None -200 to +600 -2.1t07.6 1.707 6.55 x 10-3
13 0.2t03.8 2 Suprasil W 0Oto 450 0to5.7 . 2.276 6.55x 10-3
Hemispheres
14 0.695t0 2.8 RG695 0to 250 0to3.2 4.096 6.65x 10-3
Hemispheres
Between 2
Suprasil W
Hemispheres

Notes: *Channels 11 and 12 are redundant channels. Channel 11 has black painted baffles and is used for in-flight calibration of
Channel 12. Channel 12 has polished aluminum baffles similar to those on Nimbus 6.

® All channels have type N3 thermopile sensors.
o All channels have an unencumbered FOV of 121 degrees and a maximum FOV of 133.3 degrees. Channel 12 has an

additional FOV selection of 89.4 degrees unencumbered, 112.4 degrees maximum.,

e Output of these channels is a 3.8 second integral of the instaneous readings.

©
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TABLE 3

CHARACTERISTICS OF ERB NFOV SCANNING CHANNELS

Noise Equivalent

Chahnel Wavelength Limits Filter FOV’ Responsivity Radiance NEP
(um) (Degrees) (V/W RMS/RMS) (W cem=2 sr-l) (W Hz™%)
15-18 0.2t04.8 Suprasil W 0.25 x 5.12 50 3.7 x 109 6.65 x 1079
19-22 4.510 50 Deposited 0.25x5.12 50 1.8 x 10-5 1.73x 109
Layers On
Diamond

Substrate
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computations, and of solar energy in spectral subdivisions in the ultraviolet and
visible regions where solar emission variability may occur and where uncertainties
exist in present values of the solar emission spectrum. The "solar constant”

channels 3 and 10¢ measure the entire solar speetrum from 0.2 um to 50 um.

2.2 WFOV Channels

Earth-emitted infrared radiation and earth-reflected solar radiation are measured
with fixed, wide-angle FOV sensors. The four sensors each have an unencumbered
FOV of 121 degrees and a maximum FOV of 133.3 degrees. From the Nimbus-7
orbit altitude of 955 km the earth subtends an angle of 120.8 degrees. This angle is
greater than that for the Nimbus-6 ERB because the Nimbus-6 altitude is higher;
thereby reducing the angle subtended by the earth. The channel FOV's were not
modified for Nimbus-T7.

The measurements taken by these channels provide a direct measure of the
terrestrial flux passing through a unit area at satellite altitude. An integration of
these measurements over the entire globe, together with the solar constant
observations, provide a measure of the net radiation balance for the earth-
atmosphere system. Measurements of the radiation flux reflected in the shortwave
region (0.2 um to 3.8 um), in addition to those of the total earth radiation flux (0.2
um to 50 um), permit separation of the planetary albedo and long wave flux
components of the observed net radiation flux.

An earth flux channel (14) and a solar flux channel (5) measure radiation in the
0.698 um to 2.8 um interval enabling the planetary albedo to be defined for the
spectral subregions below 0.695 um and above 0.695 um. These two spectral
regions separate the total backscattered radiation into the molecular plus aerosol
contribution and the aerosol-dominant speetral contribution. The separation is
important for assessing the contribution of aerosols to any detectable variations of
the earth's planetary albedo.

12



2.3 NFOV Scanning Channels

The ERB also obtains measurements of the radiance of earth-reflected solar
radiation (0.2 um to 4.8 um) from channels 15 through 18 and earth-emitted long
wave radiation (5 um to 50 um) from channels 19 through 22. These channels,
which have a rectangular Instantaneous Field-of-View (IFOV) of 0.25 degrees x 5.12
degrees are designed to obtain a large number of angularly-independent views of
the same geographical area as the Nimbus spacecraft orbits overhead. The
orientation of the 5.12 degree width is in the direction perpendicular to the scan
direction and the orientation of the 0.25 degree path is in the scan direction. As
the scanner passes near nadir, 20 IFOV's are integrated by the onboard processor to
form a single 50 x 5.120 effective aperture. This drops to 10 IFOV's at a nadir
angle of 359, to 5 IFOV's at 500 and to one IFOV at 560 off nadir angle. The
effective size of the earth footprints are indicated in Figure 4A for several
satellite zenith angles as viewed from the center of the footprint. The speed of
the sean slows at inereased nadir angles so that the dwell time on an effective
footprint remains constant.

The ERB Nimbus Experiment Team (NET) has utilized the scanner data in two
relevant studies. Stowe et al., 2, 3 have constructed characteristic angular
distribution models for a variety of reflecting surface conditions such as high,
middle and low clouds, clear ocean, snow and ice, and various land surfaces. In
addition, the NET is utilizing some of these models with the scanning channel
observations to determine daily, monthly and seasonal radiation budgets on a scale
of about 500 km (ERB-7 MATRIX). This data set will also be available from the
National Space Science Data Center (NSSDC) at the NASA Goddard Space Flight
Center.

2.4 Sc‘an Geometry and Sean Modes

The basie scan geometry of the ERB is shown in Figure 4B. The five ERB scan
modes are shown schematically in Figure 5. These scan modes permit the
observation of radiation from various scenes over a wide variety of incident and
emerging angles. Four scan patterns are a composite of long and short grids. A
long grid in the forward direction is followed by a short grid in the eross-track

13
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direction and then concluded with a long grid in the aft direction. Sean pattern
five is a composite of scan mode 3 followed immediately by mode 4. Scan modes
1-4 obtain a maximum number of angularly independent views of a given
geographical area. When the instrument is in one of these four modes of operation,
the sean pattern is repeated every 112 seconds (7 major frames) or every 700 km
along the subpoint track. These four scan modes ensure the ability to obtain
numerous observations in the prineipal plane of the sun, the plane in which the
greatest angular variations in reflected sunlight occur. Scan mode 5, which was
designed to be the normal mode of operation to obtain maximum earth coverage, is
repeated every 224 seconds or every 1400 km along the subpoint track. Under
normal operating conditions about 19 percent of the scanning data is lost due to
space looks and gimbal motion of the scan head (see Section 3.3 on Data Quality
Flags on the MAD.

2.5 Data Sampling

Radiance observations from the NFQOV scanning channels 15-22 are taken every 0.5
seconds, and irradiance observations every 4 seconds for the WFOV channels 11-14.
The solar channels 1-10 are sampled every second. The ERB data, together with
data from several other instruments, are grouped by the onboard satellite Versatile
Information Processor (VIP) into data blocks consisting of 80x80 word matrices
called major frames (MF). Each MF contains 16 seconds of data. For each MF the
_ERB data consists of 32 measurements for each NFOV channel 15-22, 4
measurements for each WFOV channel 11-14 and 16 measurements for each solar
channel 1-10 plus temperature and housekeeping data. The data from the other
instruments is not contained on the MAT. The scan patterns 1-4 each require 7 MF
(112 seconds) to complete and scan pattern 5 requires 14 MF (224 seconds) to
complete.
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3.0 CONTENTS OF THE MAT

The MAT contains calibrated radiance/irradiance data and raw digital counts for
all 22 chanmels. Temperature monitoring data as well as orbital, attitude, scan
encoder and Digital Solar Aspect Sensor (DSAS) data are also provided. The tape
also contains information on the data quality of the radiance/irradiance
measurements, temperature measurements, and DSAS data. These quality flags
are discussed in more detail in Section 3.3. In addition, the locations on the earth
of both the WFOV and NFOV data are also provided. These data are arranged such
that 16 seconds, or one major frame (MF) of data is contained in a logical record.

The orbital and daily summary records contain summary statistics and information
on the orbit and day. Each of these records is also contained in one logical record
on the MAT.

A header record containing information on the MAT day, generation date, and
algorithm version number is found at the beginning of the tape. This header record
appears on the MAT two times and constitutes one file. The logical and physical
records containing the MF data, orbital and daily summaries constitute a second
file (there are two logical records in each physical record). A Calibration
Adjustment Table (CAT) is contained in the third and last file on the tape. For
more complete information on the specifications of the MAT it will be necessary to
review the MAT Tape Specifications Document? prepared by the Nimbus
Observation Processing System (NOPS). '

3.1 Description of Radiance/Irradiance Data

The raw digital count values for all channels are provided for each MF of data on
the MAT as follows:

o] Solar channels 1-10: One observation for each channel per
second, 16 observations times 10 channels per MF.

13



WFOV channels 11-14: One observation for each channel every 4
seconds, 4 observations times 4 channels per MF.
NFOV channels 15-22: One observation per channel every half
second, 32 observations times 8 channels per MF.

The calibrated irradiance/radiance data for WFOV channels 11-14 and NFOV
channels 15-22 are also provided on the MAT with the same observational
frequency as the raw digital counts.

3.2 Deseription of Orbital and Daily Summary Data

The information contained in the orbital summary record is summarized as follows:

orbital track information, e.g. time of orbit, terminator crossings.
Instrument status summary

Average MF irradiance at the solar peak and at the other 4 solar

time intervals for channels 1-101.

Average counts at solar peak for channels 1-10.

Statisties for the 80 temperature monitors (minimum, maximu}n,
mean and standard deviation).

Channel 11 and 12 calibration and shutter statistics

The information contained in the daily summary record is summarized as follows:

P

Times and dates of first and last orbits of day
Calibration slopes and intercepts for channels 11-12
Orbit numbers contained on the MAT

Sensitivity factors for channels 1-10

Scan statistics

Statisties for normalized solar irradiances

Statisties for electronic gain ratios and go/no go net count ratios

- - . - - - - -

1 The solar peak, Ty is computed in MATGEN by locating the two maximum count
values in the orbit for channel 2 and then finding the relative minimum count which
oceurs between these maximums. The other 4 solar time intervals are Top 13
minutes and T +26 minutes.
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3.3 Descriptions of Data Quality Flags

The data quality flags are turned on (bit = 1) when the data is taken in a "data
quality loss interval" and set to zero (bit = 0) when the data is not taken in

"data quality loss interval.® The MAT contains "data quality loss flags" for the
following data for each major frame:

WFOV channels 11-14 observations (16 flags)
NFOV channels 15-22 observations (256 flags)
Solar channels 1-10 observations (160 flags)
DSAS Alpha and Beta angle (32 flags, 16 flags)
Platinum Temperature Monitor (48 flags)

O 0 ©0 O ©O ©°

Thermistor Temperature Monitor (80 flags)

In the first year MAT data set, ephemeris errors originating on the Image Location
Tape (ILT) resulted in the occurrence of undefined subsatellite point (SSP)
locations for a small number of major frames on several MAT's. The "data quality

N
&0
ko

loss interval" flags for all channels, the alpha and beta angles and the temperature
monitors were all set to one for the affected major frames. The MAT QC
Document contains additional details of this problem as well as the specific MAT's

which are affected by this problem.

It is also important to note that MATGEN processing (generation of a MAT) does
not reject any "vad" data from the MAT, it merely labels the data through these
data quality flags.

Field-Of-View (FOV) locations on the earth for the ERB seanning channels contain
fill values when the FOV is undefined. The latitudes and longitudes are set equal to
222.22 (22222 is the actual value on the MAT, scaled by 100) when the following
conditions occur:

(1)  FOV is over horizon (this typically occurs about 7 percent of the
time for a day).

rJ
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(2) Gimbal motion of scan head (this ocecurs for 26/224 scan head
positions or about 11.6% of the time for a day).

(3) When the FOV on the earth is undefined due to ephemeris errors
stemming from the ILT. In the first year MAT data set, this
oceurs on 5 MAT's and only for a small number of major frames of
data on each tape.

This results in, nominally, 19 percent of the scan data (channels 15-22) for a day
being unusable. The acmal radiance data on the MAT is not set to fill values. The
fill values fo_r the latitudes and longitudes serve as a flag for screening this data.

The FOV locations on the earth for the WFOV channels 11-14 and for the SSP
latitudes and longitudes for each major frame also contain fill values of 222.22
(22222 ‘on the MAT, scaled by 100) when the FOV is undefined. For the WFOV
irradiance data this occurs when there are mislocations due to ephemeris errors
stemming from the ILT. (See MAT Quality Control Document for the specific days
and orbits where this problem occurs).

3.4 Calibration Adjustment Table (CAT) on MAT

The CAT is provided in the third file on each MAT. The adjustments for each
channel in the CAT are not applied to the irradiance/radiance data on the MAT.
These adjustments are performed in the various level-2 products such as SEFDT
and MATRIX for all channels except channel 13. In addition, a solar zenith angle
and time-dependent CAT for channel 13 is applied to the MAT irradiances in the
SEFDT and MATRIX processing. This varying channel 13 CAT does not appear on
any of the first year MATsl. The data contained in the CAT on the MAT is as
follows:

- G A . e - e e e A e em ae e e e e

1 The channel 13 CAT is available on the SEFDT or MATRIX tapes which are also
available from the NSSDC. The basic data used as input for the generation of this
CAT are provided in Table 4 (pg. 23).
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Adjustments valid from: 11-6-78 to 11-21-79

CAT generated on: 08-11-80
Adjustments: Slope Intercept Percent Uncertainty
Channel 1 1.0 0. 1.0
Channel 2 1.0 0. 1.0
Channel 3 1.0 0. 1.0
Channel 4 1.0 0. 1.0
Channel 5 1.0 0. 1.0
Channel 6 1.0 0. 2.0
Channel 7 1.0 0. 4.0
Channel 8 1.0 0. 6.0
Channel 9 1.0 0. 9.0
Channel 10c¢ 1.0 0. 0.5
Channel 11 1.0 6.0 2.0
Channel 12 1.0 0. 2.0
Channel 12N 1.04 10.0 2.0
Channel 132 1.05 -3.0 2.0
Channel 14 1.04 -3.0 2.0
Channel 15 0.91 0. 2.0
Channel 16 0.87 0. 2.0
Channel 17 0.92 0. 2.0
Channel 18 0.83 0. 2.0
Channel 19 1.0 0. 1.0
Channel 20 1.0 0. 1.0
Channel 21 1.0 0. 1.0
Channel 22 1.0 0. 1.0

3.5 Channel 13 Calibration Adjustments

A solar zenith angle and time-dependent calibration adjustment has been developed
for the WFOV channel 13 by the ERB NET and is outlined in a report by Dwivedi
(1982).10 This data set was later used to generate a varying channel 13 CAT (CH13
CAT) which is applied in SEFDT and MATRIX processing. The data consists of a
slope and intercept adjustment for 6 solar zenith angle ranges computed for 13
ERB cycles from the first year MAT data set. The adjustments provided in Table 4
are given for the 12 days which represent the mid-point of the ERB eycles used.

- e e G W e am . e e e Am e e e e e e e e W e e e

2 QOriginal channel 13 adjustment; see footnote 1, p. 21.
CCavity Radiometer

NWhen in its narrow FOV mode.
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The actual channel 13 CAT was generated by performing a bi-linear interpolation
on the daily values of the slope and intercepts for each of the 6 solar zenith angle
ranges provided. The result is a first year channel 13 CAT containing 201 slopes
and intercepts (-1000 to +1009, in one degree inerements) for each day. For those
angles exceeding +100 degrees, the value at the extremes is used. The adjustment
factors are also assumed constant within a day.

The channel 13 CAT for the first year is contained on the SEFDT and MATRIX
tapes and can be made available from the NSSDC when ordering a MAT. The
specifications of the format of the channel 13 CAT contained on the SEFDT tape
can be found in the SEFDT Data User's Guide.11

3.6 Extraction of Data From the MAT and Application of Calibration
Adjustments

Parameters can be extracted from the MAT in the following manner!:

1. Position MAT to first file and read in header record consisting of 630 -8
bit words.

2. Position to file two and read in a physical record consisting of 6732 - 16
bit words. Within each physical record there are 2 logical records. Each
logical record consists of 3364 - 16 bit words, with the last 4-16 bit words
spares. A logical record can either contain a major frame of data, an
orbital or a daily summary. I a physical record from the MAT is read
into a 16 bit array of length 6732 (MATPR) then each array position
corresponds to a word in the record. In general, each word corresponds to
a parameter in the record (there are some exceptions, e.g. satellite
altitude is given in two words or 32 bits).

- - . - . e e we e e e Gm M e T W e e TR e S S e

1 The methodology described here has proven to work effieiently on the IBM 360/91
and 3081 at GSFC. It is recognized that various other methods are available
depending on the computer system used.
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Assign a pointer to identify the logical record within the physieal record.
The first position in the array MATPR (0+1) corresponds to word one,
logical record one. The array position MATPR (3364+1) corresponds to
word one, logical record two. Similarly:

MATPR (0+2) MATPR (3364+2)
MATPR (0+3) MATPR (3364+3)

MATPR (0+3364) MATPR (3364+3364)

Determine the logical record type (i.e. major frame, orbital or daily
summary) by examining the second 16-bit word in the array (MATPR(0+2),
MATPR(3364+2)). The logical record identification is contained in bits 9-
14 (from the right) of the word. By using a bit manipulation routine these
6 bits can be isolated and the type of logical record identified.

After identifying the record type, refer to the appropriate record format
in the MAT Tape Specifications Document to locate various parameters of

interest. Some examples are the following:

a. Channel 13 irradiance for a major frame, 4 observations (N=0, 3364
and denotes the logical record number within the physical record):
- MATPR (N+2455 to 2458).
b. Subsatellite point latitude and longitude, 4 each for the major
frame:
- latitude: MATPR (N+59 to 62)
- longitude: MATPR (N+63 to 66)
¢. Channel 16 radiances for a major frame, 32 observations:
- MATPR (N+2503 to 2534)
d. The average counts at the time of the solar peak, Ty, for the solar
channels 1-10 from the orbital summary:
- MATPR (N+45 to 54)

25
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Application of Calibration Adjustments

1.

The calibration adjustments for all channels 1-22 consist of a slope (A7)
and an intercept (Ag) which are related to the irradiance/radiance (I) on
the MAT by the following equation (I* is the calibrated or corrected
irradiance/radiance):

I*=A11+Ag

For example, the corrected radiance (I*) for a channel 16 observation
(116) is as follows:
g*=0.87L + 0

where A2 = 0 in this case.

The values for A1, Ag are found in Section 3.4 of this document or in the
third file on each MAT.

The corrected irradiance for channel 13 requires identifying the solar
zenith angle for the major frame, and the day corresponding to the data.
With this information the values for A1, Ag can be found in the channel 13
CAT by utilizing a look-up table method.
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4.0 CALIBRATION

The information contained in this section is summarized from references 12 and 13.
The constants and equations given here represent data from many sources. For
more specific references to the various equations and constants it will be necessary
to refer to these two documents.

4.1 Pre-Launch Calibration

4.1.1 Solar Channels

The pré—launch calibration for the solar channels consists of a number of absolute
comparisons and transfer operat&ons. The reference for the absolute calibrations is
the new World Radiometric Reference (WRR) scale which is embodied in a number
of self-calibrating cavity radiometers. Channel 10c of the Nimbus-7 ERB is itself
such a device. This new scale can be referenced to previous scales such as the
International Pyrheliometric Seale (IPS 1956).

The four major solar channels (1,2,3 and 10e¢) have been directly compared with
self-calibrating eavity instruments of both the JPL~-PACRAD and Eppley model H-
F types. The PACRAD employed in this program has been an Eppley manufactured
version (serial number 11402). This unit has been involved in a number of
comparisons, including International Pyrheliometriec Comparison IV (IPCIV).

For transfer operations usually employing a solar simulator as source, Normal
Incidence Pyrheliometers (NIP) of the ERB reference set are employed. The two
devices used for the solar channel comparisons bear serial numbers 12016E6 and
12018E6. Both of these are also traceable to the WRR.

When calibrating the solar filtered channels (4,5,6,7,8 and 9), the NIP was fitted
with a filter wheel containing filters matching the flight set. The incident
irradiance is calculated using the measured irradiance and the appropriate filter
factor for the particular filter.



The ERB Reference Sensor Model (RSM), which is a duplicate of the flight
instruments relative to the solar channels, has been employed as a transfer and
checking device throughout the Nimbus-6 and -7 calibration programs. This device
is being maintained in order to trace calibrations as required. All vacuum
calibrations of the Nimbus-6 and -7 ERB solar channels can be referenced through
the RSM as well as many of the calibrations performed at atmospheric pressure.

It should be noted that the solar channels are not calibrated during thermal vacuum
testing of the spacecraft. Their calibrations are checked during an ambient test
after the thermal vacuum testing. Final calibration values for the solar channels
are expressed in units of Counts/Watt/meter? (C/Wm=2), relating the on-sun signal
output to the incident extraterrestrial solar irradiance in the pertinent spectral
band of the channel.

4.1.2 WFOV Channels 11-14

There are longwave and shortwave calibrations of channels 11 and 12. The
longwave calibrations are performed during thermal vacuum testing with a special
blackbody source referred to as the Total Earth-flux Channel Blackbody (TECB).
The source is a double cavity blackbody unit designed for calibrating channels 11
and 12 after they are mounted on the ERB radiometer unit. It operates over a
temperature range of 180 OK to 390 9K with an apparent emissivity under test
conditions in a vacuum of 0.995 or greater. Temperatures are measured and
controlled to an accuracy of 0.10C during these calibrations. These calibrations
are performed during both instrument and spacecraft level testing. The entire FOV
of the channels is filled by the TECB including the annular ring which normally
views space in the angular element between the unencumbered and maximum
FOV's. Channel 12 was also calibrated for shortwave response by normal incident
irradiation by the solar simulator while the instrument was in vacuum. The
reference NIP was employed as the transfer standard during this calibration.
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Channels 13 and 14 are calibrated for response within their respective spectral
bands only. These tests were performed in the same manner as the shortwave
calibration of channel 12. For channel 14 the reference NIP is fitted with a
matching RG695 filter (as for channel 5) in order to isolate the radiation to its
proper spectral band.

An angular response scan is performed on each wide FOV channel in order to relate
the normal incidence calibrations described above to the overall angular response

of the channels.

4.1.3 Shortwave NFOV Channels 15-18

These channels are calibrated for radiance response by viewing a diffuse target.
Three methods have been employed. These are: (1) the viewing of a smoked
magnesium oxide (or Barium sulphate) plate which is irradiated by the solar
simulator; (2) exposure in a diffuse hemisphere illuminated internally by tungsten
lamps, and (3) viewing a diffusing sphere from outside. The last method employs
the "Hovis Sphere" as the source. For methods (1) and (3) the reference
instrument is a high sensitivity NIP calibrated in terms of radiance. The second
method employs a pyranometer as a reference instrument. Differences in the
results obtained by the various methods are still under investigation. The
sensitivity values selected for use are an average of methods (1) and (3).
Unfortunately these tests can only be performed at atmospheric pressure while the
scan channel performance is superior in vacuum.

Another calibration of these channels is the in-flight check target. With the
channels in the shortwave check pesition (viewing the sean target) the instrument
is irradiated by the solar simulator beam. This test is performed at normal
incidence when the instrument is in a vacuum with one of the NIP's as a
reference. In air the instrument is similarly calibrated at a number of angles both
in elevation and azimuth to obtain the angular characteristics necessary for the
reduction of in-flight shortwave check operations.



4.1.4 Longwave NFOV Channels 19-22

These channels are calibrated in vacuum at both the instrument and spacecraft
level thermal vacuum tests. The sensors view a special blackbody source called the
longwave scanning channel blackbody (LWSCB) which has a separate cavity source
for each channel. The procedure is straightforward and covers a range of
temperatures covering the complete range of in-flight measurement possibilities.

4.2 In-Flight Calibration

In-flight calibration of the main solar channels utilizes channel 10c, a self-
calibration channel using the cavity heater activated by the GO/NO GO heater
command. In addition the degradation of channel 2 is checked by an occasional
comparison with channel 1. Channels with filters do not have a direct method of
optically checking their calibration and therefore must rely on whatever
correlations are made with the main channels.

All the thermopile channels are equipped with a GO/NO G‘O heater which is used to
check for response during pre-launch activities to assure that the channels are
functioning. The heater can be used in flight as a rough check for all channels
except 10c. Also, channels 1 through 14 are equipped with an electrical calibration
which inserts a precision voltage at the input to the entire signal conditioning
stream. While the electronic calibration cannot be used to infer sensor or opties
changes, it ensures against mis-interpretation of an electronie problem.

Channel 12 relies on the stability of the normally shuttered matching channel 11.
Channels 13 and 14 have no inherent in-flight calibration capability and they rely
on ocecasional looks at the sun during the spacecraft transitions to aid in assessment
of drift or degradation. For this mission, a spacecraft pitch maneuver is required.

Channels 15 through 18 are checked using the shortwave scan channel check target
as previously described. They also view space as a "zero radiation™ reference to
evaluate offset. The longwave scan channels can view space or the on-board
reference blackbody. They share the only true in-flight calibration capébility with

channel 10c.
30




4.3 Post-Processing Data Checks

- Additional calibration checks have been performed on the ERB-7 data after it has
been processed into located radiance data. These checks include the following:

(1) Comparison between the WFOV and NFOV data to determine an
adjustment to the original calibrations based on the in-flight
calibration of channels 19-22.

(2)  Estimation of the channel 13 irradiance by subtracting channe] 12
night values from channel 12 day values when they are observed
over a uniformly emitting surface (e.g. Pacifiec Ocean)10.

(3) Comparison of channel 11 and 12 when both are not shuttered.

(4)  Analysis of data taken during spacecraft pitech-up maneuvers that
allow the WFOV channels to view the sun directly.

(5)  As part of the ERB-6 reprocessing, ERB-6 WFOV data were
compared with the ERB-7 WFOV data ("truth") for orbits that are
approximately co-locatedl4.

»

4.4 Equations for Converting Counts to Radiance/Irradiance

For all ERB channels the slope and intercept values of the equations used to
convert counts to radiances were obtained from regressions based on either
operational or laboratory measured data. These data were taken in a vacuum
chamber with the complete sensor system viewing a temperature controlled
blackbody radiation emitting target.

For the infrared scanning channels (19 through 22) a completely different radiation
detection technique was used. In these cases internal blackbody radiation and
- earth radiation were alternately viewed producing an alternate pattern of radiation
flux on the detector. Thus the detector responded in AC fashion to the difference
between the blackbody radiation and the earth radiation. - This relationship was

linear for a large range of radiances and is given in equation (9).
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The radiation produced by the earth/atmosphere as a function of wavelength is
different from that produced by a blackbody. Thus, detectors having a physical
filter in the radiation path or having a response which varies as a funection of
wavelength will have a different response to earth/atmosphere radiation than they
had in blackbody radiation measurements. This difference must be theoretically
determined and used in the data processing stream.

A theoretical convolution of both the blackbody and earth radiances through the
long wavelength filter produced the coefficients given in equation (13). Using this
equation the measured earth irradiance was determined. The effects of the large
change in sensor detectivity as a function of wavelength on this theoretical
analysis are still being investigated.

A characteristic of all past satellite sensors which has not been included in these
algorithms is the effect of contamination on the optical transmittance of the
sensors. lIts filtering effect on the sensor system becomes inereasingly important
as the wavelength decreases in the visible spectral region.

Because of various problems, some of which are discussed above, the pre-launch
calibration aigorithms did not prove adequate in providing accurate in-flight
radiances and irradiances from the earth viewing channels (11-22). Post-launch
algorithms had to Ee developed. These include filtered to unfiltered radiance
corrections for channels 19-22, correction of the channel 12 geometric view factor,
channel 13-18 adjustments and a bias shift of channels 11 and 12.

Only the channel 19-22 corrections and the channel 12 geometric view factor
correction were made in MATGEN. The other post-launch calibration adjustments
are found in the various level-2 products such as SEFDT and MATRIX. The
following equations were those used in the processing algorithms for the ERB-7
sensor channels. Further details of the calibration of the ERB-7 sensor can be
found in references 12, 13 and 15.
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ERB-7 Equations

Solar Channels 1-10

For channels 1 to 9 the following is used:

H = (V- Vo) /ASy * {(Tp) (1)

f(Tp) =1.0 +0.01A (T - 25.000) (2)
where

H = Solar irradiance (watts/m?2)

V - = Average on-sun counts

Vo = Average off-sun counts

Sy = Channel sensitivity at 259C (counts/watt m=2)

A = Temperature correction coefficient (% per OC deviation
from 25°C)
. Tg = Thermopile base temperature (°C)
o
The equations used to convert counts to irradiance for channel 10c, a self-
calibrating cavity thermopile, are:
Eq = Eog - E(f13) + E(+13) (4)
2
SP(T) =8y + STy (5)
where )
Hige = channel 10¢ irradiance (watts/m2)
e = channel 10c correction factor for aperture area and
‘ noneguivalence (m-2)
Eqg = Average channel 10c on-sun counts
E(+13) . = Average channel 10c counts at +13 minutes from on-
sun time.



So = Power sensitivity zero level (counts/watt)
S = Power sensitivity slope (counts/watt oC)
Ty = Channel 10¢ heat sink temperature (°C)

WFOQOV Channel 11-14

For channels 11 and 12 the following equation is used:

- - "~ 4 ~ Lwuyd
HT FT-[AW est o] I‘S * £p FD G(TD+k 28!
where

: #H, «- F
configuration factor}‘see 3 below)

AW = Effective irradiance received by Thermopile (Watts/ m2)
€= Emissivity of the FOV stop

Fs = Configuration factor of FOV stop

o = The Stefan-Boltzman constant = 5.6697 x 10~8 Watts/m2K
T = Temperature of the FOV stop (K) (Thermister value)

€p = Emissivity of the thermopile

Fy= Configuration factor of the thermopile

Tp= Temperature of the thermopile (K) (Thermister value)

k = Correction factor for the the thermopile surface
( K/ecount)

V = Thermopile output {counts)
The equation developed for AW for ERB-7 is:

ay =V - [Vo +b(T - 259C)]

s+ a (T -259C)
where
Vo = Zero offset in counts at 250C
b = Zero offset temperature coefficient (counts/°C)

T = Module temperature (°C)
' 34

= Combined Target irradiance (Watts/m2) and target
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S = Channel sensitivity at 250C (counts/watts m~2)
a = Sensitivity temperature coefficient (counts/watts m=2/0C)

For channels 13 and 14 the following equation is used:

Hr = (V - Vo) /st (7
s'=s 1.0 +(0.01)(AXTg - 259C) (8)

where

HT = Target irradiance (Watts/m?)

\' = Channel output (counts)

Vo = Channel offset (counts determined at a 25°C sensor
temperature)

s' = Corrected channel sensitivity (counts/Watts m=2)

s = Channel sensitivity in vacuum at 250C

A = Channel sensitivity correction factor (% per °C deviation
from 25°C)

TR = Channel thermopile base temperature (°C)

NFOV Channels 15-22

For scanning channels 15 through 18 the ERB-7 equations for converting counts to
radiances are the same as those given above for fixed earth flux channels 13 and
14, except that the units for s' are (counts/Watts m=2 sr-1).

For scanning channels 19-22 the following equations are used:
Np=Np +tao +a1* Vv (9)

where

Np = module computed filteéed radiance (W m~2 ster=1)

a = channel intercept (W-m2 ster~1)
a1 = channel slope (w-m=2 ster~1/count)
v = channel output (counts)
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Coefficients ag and aj were determined from early in-flight calibrations using pre-

flight thermal-vacuum calibrations as a guide.

The module radiance is computed by the solution of:

Np=exp (Ag*Ap In(M+ Ay In(D) 2+ a3 In(D) ¥+ Ag In(M 4 (o

Here the coefficients Aj, i=0, 1,....4 are determined prior to }aungh for
the temperature ranges 50K-200K, 200K-298K and 298K-400K and are given in the

ERB-7 MATGEN.

If the filtered radiance reading from the channel is less than or equal to 30.0
W/m2sr the unfiltered radiance (R) is computed using the Stefan-Boltzmann law as
follows: :
R= -9;134 (11)
o : 12 @
nR=m()+4nT=In(F)+4 I Ap(nRp" :
m n=o

where

R¢ = filtered radiance (Watts/m? sr)(in MATGEN R = NT)

R = unfiltered radiance (Watts/m? sr)
T = equivalent blackbody temperature (K) (see Attachment B)

o = Stefan-Boltzmann constant '
A = regression coefficients determined as indicated in ref. 12

Thus, knowing the filtered radiance and the regression coefficients, the unfiltered

radiance can be computed.

Different sets of regression coefficients are used depending on the filtered
radiance value. The regression coefficients for equation (12) for the two ranges of

filtered radiance values (R¢) is given by:

SR
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for a range of 0.005 < R¢<17.5 Wni2st™l  for a range of 17.55Rf <30.0 WmZsr~l

Ao = 4.68705 Ag = 4.68888

Aj = 2.03572 x 1071 A7 = 2.00549 x 1071
Ag = 4.14465 x 1073 Ag = 5.78289 x 1073
A3 =-3.24279 x 1074 A3 =-1.18646 x 1073
Ay = -5.80911 x 1070 Ag = 1.63483 x 1074

Several special cases apply to filtered radiances less than 30.00 W/m?2
st).

If Rf <0, |R¢| is used in the conversion formula and the resulting
unfiltered radiance is multiplied by -1.0.

If Ry <-3.0 Wm2sr™! the unfiltered radiance is set "out of range™.

[£0.0 < |Rf| < 0.005 the unfiltered radiance is set equal to the
filtered radiance.

For telescope readings of the filtered earth irradiance (Rf) greater than
30.0 Wm~2s~1 the unfiltered radiance is computed using the formula:

R = bo + bl Rf
>
%%g where:
b = 8.8584 Wmi2sr~1
by =1.2291°

In MATGEN Rg= N

If the filtered radiance is greater than 300.0 wm2se~l  the unfiltered
radiance value is set "out of range'.

ERB-7 Coefficients

The ERB-7 values for Sy and A used in equations (1) and (2) for channels 1 through

9 are:
CHANNEL Sy A
1 1.299 +0.07
2 1.275 +0.08
3 1.214 +0.08
4 1.719 +0.07
5 2.424 +0.06
6 6.931 +0.07
7 9.588 +0.03
8 12.715 -0.04
fg{fﬁ; 9 30.170 -0.11
x,!,,’f
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For solar channel 9 a correction term of 84 counts is added to Vo,
The constants used for the ERB-7 channel 10c equations (3) and (5) calibration are:

CONSTANT VALUE
et 19.9970
So 25.6020
S 0.01834

The constants for the ERB-7 channels 11 and 12 for equation (6) are:

CONSTANT VALUE
s 0.965
D 0.977
R 0.0031

CONSTANT CH 11 CH 12 (W) CH 12(N)

s 1.49166 1.60700 1.60700
a 0.00115 0.00109 0.00168
Vo -12.13000  -23.10000 -22.34000
b - 0.46200 - 0.63800 - 0.65000
Fp 0.80461 0.86280 0.86280
Fg  -=-=-=-= ==-==-= 0.24710
Fp 1.00000 1.00000 1.00000

NOTE: For channel 11 and 12(W), Fg is equal to 0 and FT = Fo.

—

The constants for ERB-7 channels 13 and 14 for equations (7) and (8) are:

CONSTANT CH 13 CH 14
Vo ~-43.000 -44.000
S 1.939 4.179
A : 0.040 0.030

The constants for channels 15 through 18 used in equations (7) and (8) for ERB-7

ares
CHANNEL Vo, s A
15 5  3.617 0.0
16 11 4.236 0.0
17 -2 4.550 0.0
18 -1 3.616 0.0

The constants for channels 19-22 for ERB-7 equation (9) are:

CHANNEL ao al
19 1.29 0.17728
20 0.90 0.20014
21 0.86 0.17952
22 0.49 0.19331 &
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Appendix B
SUMMARY OF DATA PECULIARITIES FOR ERB-7 MAT's

Bl. Contamination of the Channel 18 Signal:

When the channei 18 sensor was in scanning mode the signal became noisy during
late December 1978. The number of "out-of-limits" ( -10, 370 W/m2sr) radiance
observations increased from much less than one percent of the total radiance

- observations for a day (approximately 160,000) to about 2 percent of the total data

beginning on December 27, 1978 and to 5 percent on December 28, 1978. The
abrupt increase in the number of "out-of-limits" observations oceurred in orbit 888
on the 27th. The "out-of-limits" observations increased abruptly a second time to
about 16 percent after March 5, 1879. The majority of the "out-of-limits"
observations were below -10 W/m2 sr. More details of this analysis are provided in
the MAT QC Document (Appendix D) and in reference 16.

In another study, data from the ERB NFOV channels were compared with co-
located narrow-band (channel 5) data from the CZCS instrument to perform a
cross—check on the inferred ERB calibration adjustmentss- A correlation analysis
£ the channel 18 nadir (non-scanning) data and the CZCS data for a limited
number of orbits from 12 March to 9 May 1979 reveals that channel 18 nadir
radiances were quite useable over this period. The authors did point out that
although the ERB and CZCS regression coefficients were reasonably stable there
was an increase in the standard deviation of the residuals. This is probably an
indication of deterioration in the channel 18 signal during the non-scanning mode;
however, more analysis is required to completely evaluate the data. It appears
that much of the channel 18 nadir (non-scanning) data for the first year may be
useable.

B2. Rédiometric Implications of the ERB Duty Cycle

Due to limitations in Spacecraft (S/C) power, a predominately three day on one day
off duty cyecle was imposed on the Earth Radiation Budget (ERB) experiment for
the first year of Nimbus-7 operations. A finite warm-up time .of the ERB

experiment exists after the ERB electronics are turned on within each duty cycle.
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A "warm-up" period is defined by a channel 2 thermopile base temperature of less
than 170C for the major frame . Major frames in this category are excluded from
further processing by the MATRIX program. Typically, this eriteria is satisfied
after the first few orbits from within the first "ERB-ON" day following each "ERB-
OFF" day. o

Even after the channel 2 thermopile base temperatuare exceeds 17°C this
phenomona can introduce a cyclic variability in radiometrie quantities derived
from WFOV irradiances on the MAT. For example, 30 degree zonally averaged
irradiances for channels 12-14 for a number of days were analyzedl?. When the
average for various zones were composited according to the day within the ERB
Duty Cyele (one, two or three days after an "ERB-OFF" day) and averaged over all
3 day eycles in a typical month, a variability between composite days occurs. This
variation was observed to be as much as a 5-10 W/m2 for channel 13 irradiances.
The implication of this is that a time dependent offset exists which is a function of
time since the ERB instrument was turned on. This variability has implications to
a wide range of products derived from the MAT1819.

B3. Contamination of WFOV Data by Sun

The 4 wide field-of-view (WFOV) channels 11-14 are contaminated by direct
sunlight at satellite sunrise and sunset. This occurs at a solar zenith angle range of
990-1230 at sunrise and 1020-1230 at sunset. Because the maximum field-of-view
of the WFOV channels is larger than the solid angle subtended by the earth-disc,
there are two periods (spacecraft sunrise and sunset) when solar radiation, shining
over the earth horizon, impinges directly on the detectors. The detector output is
in this case the net result of two effects: direct-sun and earth reflected/emitted
irradiances. Regions where the two signals are mixed are, therefore, physically
unrealistic from an earth-flux point of view. These periods are characterized by a
large spike in the irradiance time-series and are referred to as "sun-blips™

Though removed through data screening from later processing into gridded data,
this contaimination does exist on the MAT. The contamination is contained
primarily within subsatellite solar zenith angles of 990 and 1230 in the southern
hemisphere (sunrise) and 1020 and 1239 in the northern hemisphere (sunset).
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The effect exists longer on channels 13 and 14 than on channel 12 due to the
presence of filter domes which: (&) are warmed and re-radiate heat into the
detectors and (b) act in a "greenhouse™ sense to trap longwave emissions exiting

from the detector, which has been warmed by the direet solar radiation.

B4. Calibration of Solar Channels

Solar channel counts used in computing the pre-peak and post-peak offsets required
to yield solar observations for all ten channels are subjected to a limit checking
process. If the raw counts exceed the specified tolerance limits, default, or
"mominal™, offsets are applied. The tolerance limits imposed in MATGEN appear,
however, to be representative of the pre-peak offset values alone. As &
consequence, solar channels 6, 7 and 8 routinely fail the limit checking process for
the post-peak offsets. As the default offsets are again representative of pre-peak
values, a bias from the "ominal” calibration is introduced. The resultant offset
applied to the calibration for these 3 solar channels is thus representative of the
pre-peak only, rather than a mean offset.

B5. DSAS Alpha and Beta Angles Equal on MAT

The Digital Solar Aspect Sensor (DSAS) alpha and beta angles on the MAT are

occasionally equal to each other near the time of minimum solar elevation angle.

The alpha and beta angles have the same non-zero value and are equal to the
azimuth angle (beta). The problem ocecurs in various orbits throughout the first
year MAT data set.

B6. DSAS Errors Due to ILT

It was determined that the following MAT's contain "erroneous" DSAS data due to

errors on the Image Location Tape (ILD:

January 1, 3, 4, 5, 7, 8, g, 11,12, 13
September 9, 10, 12, 13, 14
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B7. Channel 11 Shutter Status

The instrument status word on the MAT will occasionally indicate that the channel
11 shutter is open for very short periods of time (e.g., 10 major frames in a day).
When these channel 11 irradiances are compared with those for channel 12 the
channel 11 data shows very poor agreement. Thus, the instrument status word may
be in error in reporting that the channel 11 shutter is actually open.

B8. ERB/Scanner Duty Cycle

The normal duty cycle for the ERB instrument and for the scanner has been 3 days
on/1 day off. However, due to interference from the LIMS instrument and power
constraints this duty cyele had to be curtailed from December 1978 to May 1979,
The ERB and scahner duty cycles for the first data year are, summarized in Table
5. The reduction in the operation of the ERB scanner in January-February 1979
resulted in a sampling problem of descending node data in the Northern
Hemisphere. ‘

B9. Scan-head Alpha and Beta angles

In current Nimbus-7 MATGEN codes, the unpacked input values of the sean head
alpha angles are written on the MAT. The beta angles writt)en are, in contrast,
mideal" beta values obtained by checking the input beta values against default
values and replacing any which differ by more than a tolerance factor with the
default values. This comparison and filling of the "ideal" beta angle array is
performed in subroutine BETVFY* which is called by PROSCN®*. PROSCN is
called only for VIP frames when a scan is being performed. Thus, the array of
mideal" beta values is only defined when the scanner is on but is written to the MAT
in all cases. The array written on the MAT could contain uninitialized values or
the values left from the last scanning VIP. The beta values could be used in
subsequent location of the scan channel while the scanner is in nadir position. All

internal location routines give correct results since they only use the ideal values if
these values are defined. This results in beta encoder values written to the ’VIAT
which are unreliable in all modes except the 5 scan modes (e.g., Nadir, LW check,
SW check, ete).

*These are MATGEN subroutines. 16




Table 5
ERB INSTRUMENT/SCANNER DUTY CYCLE

DATE ERB INSTRUMENT* SCANNER* COMMENT
November 16-December 8, 1978 3 : N
December 10, 1978-January 21, 1979 31 2/1 12/30/78-1/21/79

Secanner "ON" for
about 70% of data
in day.

January 23-February 6, 1979 11 1/1 Scanner "OFF" for
scattered periods.

February 8-22 1979 31 2/1 Seanner on for
about 70% of
. data in day.
February 24,26, 1979 1/1 } "OFF" Scanner "OFF"
for two days.

February 28-March 30, 1979 in 2/1 Scanner "OFF"
for scattered
periods.

April 1-13, 1979 1/1 "OFF" Scanner "OFF"
. during entire
period.

April 14-29, 1979 3/1 3/1 ERB and seanner
. "ON" for extended
periods 4/14-4/18,

4/26-4/29.

May 1, 1979 1/1 11 Scanner "OFF:

May 3-5, 1979 in 31 Scanner "ON"
all days.

May 7-9, 1979 3/1 1/1 Scanner "ON"
for May 8
only.

May 11, 1979 1/1 1/1 Scanner "ON"

May 13-15, 1979 3In 3/1 Scanner "ON"
all days

May 17, 1979 1/1 1/1 Scanner "ON"

May 19-October 31, 1979 31 31 Secanner "ON"

* Number of days "ON/OFF™. .



B10. Dome and Instrument Heating of Channels 13 and 14

The presence of the filter dome sets on the shortwave channel 13 and near-infrared
channel 14 wide field-of-view radiometers introduces additional terms into the
irradiance calibration equation. These are (1) a correction for incident longwave
flux upon the detector after inward emission from the innermost filter dome and
(2) a correction for a thermal wave within the module after absorption of a portion
of the incident scene reflected and/or direct solar shortwave radiation.

Because this term is modeled as a constant offset in the MATGEN level
calibration, variablility in the temperature of the inner dome (and therefore the
longwa\ie radiation incident upon the detector) causes a bias in the calibrated
irradiance output from the respective channels. Warmer, or colder than nominal
domes produce calibrated shortwave irradiance values indicative of a greater, or
lesser, amount of shortwave incident radiation respectively. Channel 14 also
experiences additional thermal foreing induced by the shortwave absorption from
the middle near-infrared filter dome.

In practice, a post-calibration adjustment table derived from comparisons: with
scanning channel integrals is used to correct for this and other imperfect sensor

characteristies.

Bll. Platinum Temperature Monitor (PTM) Coefficient Error

Due to the erroneous use of engineering coefficients in the calibration equations
for the platinum temperature monitors (PTM's), some error has been introduced
into the terrestrial radiance and irradiance observations of the ERB-7. The
channels affected are the wide field of view (WFOV) total channels 11-12 and the
narrow field of view (NFOV) longwave channels 19-22.

Through application of the NOAA Calibration Adjustment Table (CAT), derived
with this contamination in all longwave radiation estimates, all earth-flux data is
affected (channels 11-22). The error magnitude appears to be in the 0.25% range
for channels 11 and 12 and in the 1.5% range for channels 13-22.20,21
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~ Appendix C
LIST OF ACRONYMS

CAT Calibration Adjustment Table

CZCS Coastal Zone Color Seanner

ERB Earth Radiation Budget

FOV Field of View

GMT Greenwich Mean Time

GSFC Goddard Space Flight Center

IFOV Instantaneous Field-of-View

ILT Image Location Tape

IPCIV International Pyrheliometric Comparison IV
IPD Information 'Processing Division

IPS International Pyheliometric Scale

LIMS Limb Infrared Monitor of the Stratosphere
MAT Map Archival Tape

MATRIX Mapped Data Matrix
MetOCC Meteorological Operations Control Center

MF Major Frame

NASA National Aeronautics and Space Administration
NIP Normal Incidence Pyrheliometers

NET Nimbus Experiment Team(s)

NFOV ~ Narrow Field of View
NOAA National Oceanic and Atmospheric Administration

NOPS Nimbus Observation Processing System
NSSDC National Space Science Data Center
RSM Reference Sensor Models _
SACC Seience and Applications Computer Center
SAM I Stratospheric and Aerosol Measurement II
SAMS Stratospheric and Mesospherie Sounder
SBUV/TOMS Solar Backscattered Ultraviolet/Total Ozone Mapping Spectrometer
5/C Spacecraft
SMMR = Scanning Multichannel Microwave Radiometer
Ssp Sub Satellite Point -

g%% TECB Total Earth-flux Channel Blackbody
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THIR
VIP
WFOV
wM-2
WRR

Temperature-Humidity Infrared Radiometer
Versatile Information Processor

Wide Field of View

Watts per square meter

World Radiometric Reference
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Appendix D

NIMBUS-7T EARTH RADIATION BUDGET
MASTER ARCHIVAL TAPE
QUALITY CONTROL DOCUMENT
YEAR 1:

NOVEMBER 16, 1978 - OCTOBER 31, 1979

RDS TR-82-08-04

PREFACE

This document will provide specific details regarding the scientific validity and
quality of ERB-7 Master Archival Tape (MAT) data to the scientific user. The
MAT data analyzed in this report covers the period from November 16, 1978 to
October 31, 1979. This data set is referred to as Year 1 MAT data. The
information given in this document was compiled from various sources but
primarily through the results of checking each MAT with the ERB-7 Data
Validation (MATQC) and the Narrow Field-of-View Quality Control (NFOVQC)
programs. This report identifies problems with specific MAT's as well as provides
an overview of the data in general. If additional information is necessary for using
the MAT data, a more detailed analysis of each MAT has been compiled in twelve
separate monthly Data Validation Reports available through Dr. H. lLee Kyle,
Special Projects Office, National Aeronautics and Space Administration,
Greenbelt, Maryland, 20771.
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1.0 INTRODUCTION

1.1 Objective of Quality Control

The objective of the quality control (QC) was to examine each Nimbus-7 Earth
Radiation Budget (ERB-7) Master Archival Tape (MAT) for Year 1 and check each
logical (major frame), orbital summary and daily summary record for scientific
validity and overall consistency of the data. The ERB-7 MAT Data Validation
Programs (MATQC and NFOVQC) were developed to analyze MAT data and
compile various QC parameters for each orbit and day. This inecluded the
extraction of the orbital and daily summaries from each MAT and then the writing
of this data to a separate output tape. In addition, numerous data from each
record on the MAT is printed out for further manual inspection. These output
tapes were used to examine the QC parameters ‘on an orbital, daily and monthly
basis. The analysis of this data has provided the basis for the MAT data validation
process.

@

1.2 Overview of MAT Data for Year One: November 16, 1978-October 31, 1979

The MATs for the first ERB data year have been processed by the Nimbus
Observation Processing System (NOPS) at the Goddard Space Flight Center (GSFQ).
The MAT' are then sent for archiving at the National Space Science Data Center
(NSSDC) where the tapes are madé available to the scientific community. During
the first data year the ERB instrument operated on a predominantly 3 day on/1 day
off duty cycle. This duty cycle resulted in the processing of 255 tapes (one data day
per tape) for the year.

Each MAT generally consists of at least 13 or 14 orbits of data, except in cases
where complete orbits were not available for processing. The beginning of a data
day on a MAT is defined by the first orbit that starts! after Greenwich midnight on
the data day. Therefore, if an orbit begins just before midnight, the orbit would
appear on the MAT for the day on which the orbit began although the majority of

- —— . - e we e e We e e e = o

1 Each orbit is nominally centered about its ascending node and starts and stops at
the surrounding two descending nodes. ‘
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the data contained in the orbit may be for the next day. The orbit numbers found
on each of the MAT's along with the sequence number and version number of the
algorithm that created the MAT are found in the summary table of the ERB
Experiment/Instrument in Section 3.0. The scientifie user should be sure that the
sequence /version number of the MAT agrees with the number listed in Section 3.0
since a previous sequence or version numbered MAT may contain different data
from the final MAT.

1.2.1 Summary of Quality Checks

The overall consistency of the format of the first year of MAT' is excellent,
although there are several anomalies about which the user should be aware. These
problems should not present any constraints towards the use of the data tapes. The
format/data anomalies for the first year MAT data set are sum marized below.

The Julian start date given in each orbital summary has been found to contain
incorrect dates in many orbital summaries on year one MAT's. These start dates
will give the Julian date as one greater than the actual date. This date problem
has occurred on 65 MAT' in the first year (see Sections 2.2.1 and 3.0 for a list of
the affected MAT's and orbits). In all of these cases the Julian date given in the
first major frame record on the MAT in the Aaffected orbits is the correct date.

As a result of the duplication process of the MAT's by the NASA/GSFC Information
Processing Division (IPD) the number of physical data records on the "user copy"
MAT is not always the same number as on the original. This problem is identified
by counting the number of logical records in an orbit and comparing this with the
number of major frames listed in the corresponding orbital summary. If the
number of logical records on a MAT is less than the number of major frames listed
in the orbital summary then a "physical record" was lost in the copy process of the
MAT. This record "drop-out™ problem has occurred on approximately 20 first year
MAT's received from GSFC/IPD. These missing records have all occurred randomly
and have all contained major-frame records. It is suggested that the user check
each MAT received to identify missing physical records as this will result in

diserepancies in the orbital summary major frame counter. If the missing record
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contains an orbital or daily summary the user should notify GSFC and request a
different copy of the MAT.

There are five MAT's which originally contained subsatellite point (SSP) location
errors. The affected major frames on the appropriate MAT's were "filled". These
MAT's are listed in the ERB Summary Table in Section 3.0 on page 72. There are
also numerous missing orbits which have also been identified in the Summary Table.

1.2.2 Summary of Data Checks

The wide field-of-view (WFOV) digital eount and irradiance data for channels 12-14
and the narrow field-of-view (NFOV) radiance data for channels 15-22 (with the
exception of channel 18 after December 27, 1978) were all found to be within
physically acceptable limits. The count and irradiance observations for channels
12-14 for the first year of MAT data have each been screened against
representative threshold values and the number of observations "out-of-limits" for
each orbit have been tabulated. The majority of these "out-of-limits" observations
can be accounted for by the behavior of the ERB instrument. On an average daily
basis the number of channel 12-14 irradiance observations "out-of-limits" is about
one percent of the data. For the NFOV radiance data each observation was also
checked against representative threshold values on a channel by channel basis.
This procedure was used to randomly screen NFOV data for approximately one-
third of the first year MAT data set. The results of this data checking have shown
that the number of channel 15-22 observations "out-of-limits" is less than one
percent of the total data on an average for a day. For channel 18 radiance data
the "out-of-limits" observations increased to about 2 percent on December 27,
1978, 7 percent on December 28, 1978 and to 16 percent after March 5, 1979. The

user is therefore cautioned against using channel 18 scanning data after December
27, 1978.

The irradiances from the MAT's were also used to compute 100 and 300 zonal
averages for each "ERB-ON" day in the first year. The irradiance data was

sereened for "out-of-limits" observations and for "abnormal” instrument behavior
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(e.g. channel 12 shutter closed, GO/NO GO heater test ete.). Examination of the
300 zonal average irradiances for year one data reveals a systematic bias, for
channel 13 and 14 irradiance data, induced by the 3 day on/1 day off ERB duty
eycle. This phenomona is a function of the time rate of change of the module
temperatures and results in as much as a 5 to 10 w/m2 (channel 13) and a 1-3 W/m2
(channel 14) difference between latitude averaged irradiances when comparing data
for the first day and third day after the ERB instrument is turned on.

57

S

o

Y

e



S
@

=
»%‘
Sy

/&’%&S’\

g
L

2.0 SUMMARY OF QUALITY CONTROL PARAMETERS

9.1 Deseription of Parameters The ERB-7 MAT Data Validation (MATQC) and the
NFOV Validation (NFOVQC) Programs were developed for NASA/GSFC to
scientifically evaluate the MAT data set. The MATQC program checks the overall
format of each MAT, the WFOV digital count and irradiance data and also performs

various other ancillary data checks. The NFOVQC program provides a check of the
NFOV radiance data, location checks and examines the associated "data quality bit
flags" for approximately one-third of the first year MAT's. The various parameters
which are compiled along with the orbital and daily summaries from the MAT's
(MATQC) are written to separate output tapes to facilitate the analysis of the
quality control (QC) data over time periods longer than one day.

The parameters which are compiled by the MATQC program are 1isted in Table 1
(page 59). These parameters are written to an output tape for each orbit and day
(one MAT) along with the orbital and daily summaries from the respective MAT's
analyzed. The parameters compiled by the NFOVQC program, listed in Table 2
(page 60), are also written on an orbital and daily basis to a separate output tape.

The MATQC program provides various other checks on each MAT and also prints-
out numerous ancillary data which is examined manually. The information

compiled by the program is summarized below.

2.1.1 Summary of MATQC Elements

Format checks
"Out-of-Limits" digital count/irradiance checks
Instrument status checks

o O O o

Computation of 109 and 300 zonal average irradiances along
with the number of major frame samples and the standard
deviation of the irradiances in each 10° and 30° band.

0 The major frame subsatellite point latitudes and longitudes
are located on a 4.59 by 4.59 grid for each MAT. The
number of major frames located in each grid square are

plotted and then manually checked for gross mislocations.
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Table 1

LIST OF QC PARAMETERS COMPILED BY ERB-7 MAT DATA
VALIDATION PROGRAM (MATQC)

Orbit Number/Julian Day
LR Date Check
Daily Summary Check
Orbital Summary Check
Number of Orbits Check
Number LR/MF Check
Number Data Gaps in Orbit/Day
Number of Missing MF in Orbit/Day
Digital Counts observations "out-of-limits" for Channels 12-14
Major frames with irradiances "out-of-limits" for Channels 12-14
Major(frame§ with solar zenith angle between 990-1230 (sunrise) or 1020-1230
sunset
Major frames with the Earth Flux Channels (11-14) Flag not equal to zero
Number of LR out-of-time-sequence in Orbit/Day
Data gap between the orbit and the previous orbit
Number of orbits with data gaps between the orbit and the previous orbit
Number of missing major frames between the orbit and the previous orbit
Number of missing major frames from between orbits in the day
Number of major frames in each of the five ERB scan modes for the Orbit/Day
Irradiance observations "out-of-limits" in solar blip for channels 12-14
Total Irradiance observations "out-of-limits" for channels 12-14
Irradiance observations within 109 of lower limit, 10% of the upper limit for
channels 12-14
Digital counts observations within 10% of lower limit, 10% of upper
limit for channels 12-14
Irradiance observations in solar blip within 10% of the upper limit for channels
12-14
Irradiance observations greater than 10% above the upper limit for channels
12-14
Number of major frames in orbit/day with:
Channel 12 FOV narrow
Channel 11 shutter open
Channel 12 shutter ¢losed
Go/No Go heater on (includes 40 major frames after heater is turned
on for the last time)
Electronic calibration on
ERB "Warm-up" period
Rejected for any of the WFOV data screens
Number of major frames in day which are used in the 30C zonal
average irradiance
computation for channels 12, 13, 14
Missing Orbit Numbers
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Table 2

LIST OF QC PARAMETERS COMPILED BY NFOV DATA
VALIDATION PROGRAM (NFOVQC)

Number of radiance observations "out-of-limits" (ch. 15~22)

Number of radiance observations within 10% of lower and upper
"out-of-limits" thresholds (ch. 15-22)

Number of radiance observations exceeding 10% of the lower and upper
"out-of-limits" thresholds (ch. 15-22)

Number of oceurrences of "out-of-limits" observations and the corresponding
Data Quality Loss Interval (DQLD bit flag (ch. 15-22)

Number of "out-of-limits" observations with no DQLIbit flag set (ch. 15-22)

N&mb?r of occu)rrences of DQLI flag with no "out-of-limits" observation
ch. 15-22

Number of "valid" radiance observations (ch. 15-22)

Number of total radiance observations (ch. 15-22)

Numbzer of time)s/major frames platinum temperature DQLI flags are set
ch. 18-22

Number of times the FOV latitude, longitude is undefined (equal to 222.22 on
MAT) for SW/LW pairs ch. 15/19, 16/20, 17/21, 18/22

Number of major frames on MAT

Number of major frames with seanner on

Number of times alpha encoder values are more than one count off the
nominal and also greater than 266.

Number of major frames when there is "™ad" alpha encoder data for three
consecutive major frames.
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o] Solar data for each orbit is manually checked. The average
counts at the time of the solar peak found in each orbital
summary for channels 1-10 are printed-out from each MAT.
Orbits whieh do not econtain any solar data are identified.

o The following major frame data is printed-out for manual
inspection: (1) Greenwich mean time, (2) geodetie latitude,
longitude, (3) average irradiance of the 4 observations in the
major frame for channels 12-14, (4) solar zenith angle, (5)
DSAS elevation (alpha) and azimuth (beta) angles, (6)
channel 2 thermopile base temperature, (7) Greenwich hour
angle, (8) instrument status word.

2.2 Summary of Results

2.2.1 Format

The overall consistency of the format of the first year MAT data set is excellent.
There were several anomalies that were identified through the validation process.
These items are summarized below.

2.2.1.1 Orbital Summary Start Dates

The Julian date of the first major frame was compared to the start date in the
orbital summary record for each orbit on the MAT's. This check revealed that the
orbital summary dates were incorrect for at least one orbit on 65 MATSs. The
affected orbits contained a start date which was one day greater than the actual
date. The affected MAT's are summarized below and the specific orbits are listed
in the table in Section 3.0.

November 16

December 10, 11, 19 ‘
January 8, 11, 13, 15, 17, 20, 23
February 12, 17

Marech 2, 5, 29

April 21, 29

May 8, 13, 14, 17, 19 23, 24, 27 29
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June 2, 4, 5, 6, 9, 10, 186, 21, 26

July 19, 20, 23, 24, 30 :

August 4, 9, 16, 20, 21, 24, 27
September 6, 9, 12, 17, 18, 20, 22, 28, 29
October 2, 3, 4, 10, 15, 26, 27, 31

2.2.1.2 Missing Physical Records

The quality control of the first year MAT's has identified several MAT's with
missing physical record(s) from the original tapes. The missing records are
identified by a 2 major frame data gap and by the fact that the physical record
number of those major frames that are lost will be omitted from the tape. The
user should be aware of the possibility of a missing record. About 8 percent of the
first year MAT's had one or more physical records missing.

2.2.1.3 Hesader Error

There were five MAT's which originally contained several major frame location
errors of the subsatellite point (SSP) latitude and longitude. These location
problems stemmed from errors in the position vector of the spacecraft on the
Image Location Tape (ILT). The major frames on these five MAT's which are
affected by this problem where denoted by filling the SSP latitudes and longitudes
with a value of "22222" (see MAT User's Guide, Tape Specifications Document for
further details of filled data). The "filled" records were also denoted in the header
record of each MAT. The "MF" (major frame) number of the filled records from
the beginning of the MAT is given in the header. The MF label is incorrect and the
record numbers actually refer to the "LR"™ (logical record) number from the
beginning of the MAT. This LR number counts orbital summary records in the
value given. The "filled" records should be ignored and the data contained in these
records omitted from scientifie studies. The dates and sequence numbers of the
affected MAT's are listed below:

April 7, 1979 - AC90971B3 V8
April 26,1979 AC91161B3 V7
June 5, 1979 AC91561A3 V9
August 8, 1979 . ACS92201A3 V9
October 22, 1979 AC92951B3 V8

G
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2.2.1.4 Missing Data

The MAT's were each checked to identify existing data gaps. An attempt was
made to recover additional data and regenerate a MAT if the gap was
approximately two orbits or more in length. In many instances the missing data
could not be recovered. The number of major frames of data that are missing from
within or between orbits on the MAT's has been tabulated by the MATQC program
(See Table D-5 on page 98). On an average basis for each MAT the percentage of
missing data for the first data year was only several percent. There were several
scattered MATs which were missing greater than 20% of the expected data. In
addition, several MAT's are missing a complete orbit(s) of data. The orbits found
on each of the MATS and the orbits which are missing are all listed in the table in
Section 3.0. The following are dates of the MAT's missing one or more orbits.

December 4, 28, 31 June 1, 8, 13, 20, 24

January 15, 27, 31 July 14, 15, 22

February 6, 18, 22, 26, 28 August 25

March 18, 30 September 1, 9, 17, 26

April 25, 26 October 3, 6, 7, 11, 14, 20, 22

May 20, 25, 28

2.2.2 Ancillary Data

There were various parameters on the first year MAT's that were checked for
scientific validity. In general, all data was found to be within physically
acceptable limits. There are a few anomalies identified for various parameters
which are summarized below.

2.2.2.1 Solar Zenith Angle

The solar zenith angle (SZA) of each major frame is checked to identify and
"sereen-out" the "solar blip" which contaminates the WFOV data. The SZA range is
990-1230 for satellite sunrise and 1020-1230 for sunset. The number of major
frames in each orbit and on each MAT in this SZA range are tabulated by the
MATQC program. The results for each day are summarized in Table D-2, on page
91. The nominal value of major frames in this SZA range for a day is between 600~
700. The lower than nominal values result from missing data at the time of the

"solar blip™ 63
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The SZA on the MAT's was also found to be "out-of-limits" for a group of orbits in
January and September 19791, The SZA for the affected orbits was found to be
within a degree of the SZA threshold ( +1800) and occurred mostly for SZA's near
1800. The affected orbits are listed in Table D-2 and the dates of the MAT' are
listed below.

January 3, 4, 5,7 8
September 24, 26, 28

In the processing of the MAT's (MATGEN) a +4/10 degree bias was introduced in
the solar zenith angle placed on the MAT's. This bias results from a "round-up"
error to the tenths place of the SZA when it is stored on the MAT. This anomaly
may also have caused the éZA to be slightly "out-of-limits" on the days noted
above. This bias should not result in any constraints towards the scientific utility
of this data.

2.2.2.2 Solar Azimuth Angle

The solar azimuth angle (SAA) on the MAT's was found to be "out-of-limits" (+180°)
on several groups of orbits for January and September 19791, —The SAA's were
also found to be within a degree of the threshold. The affected orbits are also
listed in Table D-3 on page 92 and the dates of the MAT's are listed below.

January 1, 3, 4, 5,78
September 24, 25, 26, 28, 29

2.2.2.3 DSAS Alpha and Beta Angles

The DSAS alpha and beta angles on the first year MAT's were found to be "out-of-
limits" for only several days in the first year. The affected MAT are found during
the periods January 1-13 and September 9-12. In addition, occasionally when the
DSAS alpha angle passes through 00 the alpha and beta angles may be equal and
non-zero. The user should be aware of this anomaly if the DSAS data is used for
further scientific studies.

e . o . — W . e e e e W M e wn am e w e e ae S T e

1 Solar Earth Flux Data Tape (SEFDT), Nimbus Observation Processing System
(NOPS) Quality Control Report, Prepared by Systems and Applied Sciences Corp,
July 1982.
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2.2.2.4 Solar Data L
The average counts at the time of the solar peak for each orbit (given in the orbital
summary) are examined for solar channels 1-10. The data is checked to determine
consisteney within each channel over the orbits in a day and to identify "fill" data
when the peak could not be found. In nearly all cases, when an orbital summary
contained a "fill" value for a particular channel the major frame data around the
time of the solar observation was missing from the MAT. An explanation for
missing solar data when the major frame data is present on the MAT has not been
determined. The average counts at the time of the solar peak for year 1 MAT data
were all found to be within physically acceptable limits. The following is a list of
the dates of the MAT's which contain at least one orbit with no solar data. The
specific orbits are listed in Table D-1 on page 88.

November 16, 20, 21 May 1, 3, 8, 9, 13, 14, 17, 19, 21, 23, 24,
25, 28
December 2, 3, 11 June 2, 4, 8, 9, 10, 12, 13, 16, 20, 24, 25,

26, 28, 29, 30
January 11, 15, 19 23

February 12, 13, 17, 26, 28 July 2, 3, 4, 6, 7, 16, 20, 22, 23, 24

March 2, 4, 9 10, 14, 20, 22, 25, 26, 29 August 4, 5, 7, 8, 15, 17, 20, 21, 24, 27, 31

April 1, 3, 15, 16, 21, 27, 28, 29 September 6, 8, 9, 10, 14, 16, 17, 18, 22,
25, 26, 28

Oectober 2, 4, 6, 7, 14, 20, 27, 31

2.2.3 WFOV/NFOV Data

The WFOV digital count and irradiance data for channels 12-14 and NFOV radiance data
for channels 15-22 were checked for data "out-of-limits™. The WFOV data was checkéd
for each MAT in the first year and the NFOV data was analyzed for approximately one-
third of the total data set. The digital count and irradiance thresholds that were used to
sereen "out-of-limits" observations for WFOV data is as follows:

WFOV "Out-of-Limits" Thresholdsl
LL, UL (W/m?%) LL, UL (counts)

Channel 12 100,550 -450,300
Channel 13 -10,400 -65,735
Channel 14 -10,240 -85,1000

P e . I I B B T e

1 LL lower limit, UL Upper limit, Note: Lower limit (-10%) thresholds for

Pt

channels 13, 14 and 15-22 were decreased to give more meaningful results. i%

o
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109% Thresholds

LL, UL(W/m4) LL, UL (counts)
Channel 12 90,600 ~500,330
Channel 13 -20,440 -85,840
Channel 14 ~20,265 -130,1100

The number of observations "out-of-limits", within 10% of the lower and upper
thresholds, and exceeding the upper 10% threshold are tabulated by the MATQC
program for each channel 12-14 for each orbit and day. The NFOV radiance "out-
of-limits" thresholds are as follows:

NFOV "Out-of-Limits Thresholdsl

LL, UL (W/m2 ster)
Channels 15-18 -10,370
Channels 19-22 -10,180

10% Thresholds
LL, UL (W/m2 ster)
Channels 15-18 -20,400
Channels 19-22 -20,200

The number of observations "out-of-limits", within 10% of the lower and upper
thresholds and exceeding the 10% lower and upper thresholds for channels 15-22
are tabulated by the NFOVQC program for each orbit and day.

The results of the WFOV/NFOV data checking are summarized in Tables D~4, D-5
and D-8 on pages 93, 98 and 111 respectively. These tables contain the number of
irradiance observations "out-of-limits" for each day and the number of radiance
observations "out-of-limits" for about one-third of the MAT days in year one.

2.2.3.1 WFOV Data "Qut-of-Limits"

The WFOV channel 12-14 irradiance and digital count data for the first year of
MAT data are all within physically acceptable limits and are of high quality. The
number of irradiance observations "out-of-limits" for the WFOV channels 12-14 is

less than 2 percent on an average daily basis. A large percentage of the irradiance

. e e wm um ew e e we e e um e e e A e e e o e e am o

1 LL Lower limit, UL Upper limit, Note: Lower limit (-10%) thresholds for
channels 13, 14 and 15-22 were decreased to give more meaningful results.
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data "out-of-limits" is within 10% of the upper and/or lower thresholds particularly
for channels 12 and 13. The percentage of data "out-of-limits" for channel 14 is
much less than one percent on an average daily basis.

The majority of the channel 12 observations within 10% of the lower threshold (90-
100 W/m2) are the result of the channel 12 Field-of-View (FOV) in its narrow mode.
The majority of the channel 12 and 13 observations within 10% of the upper
threshold occur primarily in the ascending half of the orbit at varying latitudes and
appear to be valid data. The majority of the channel 13 observations within 10% of
the lower threshold occur primarily in the decending half of the orbit and result
from the night-time shift in the zero-level offset of the detector. In general,; a
‘large percentage the of detector Mout-of-limits" observations result from the
various instrument tests, i.e. GO/NO GO heater and electronic calibrations, and
are therefore accounted for by the behavior of the instrument.

The digital count data was also checked against appropriate thresholds and was also
found to be within physically acceptable limits. Comparison of the number of
digital count observations "out-of-limits" with the number of irradiance
observations "out-of-limits" reveals some minor discrepancies. The number of
digital count and irradiance observations "out-of-limits" for channel 14 agree very
well. The digital count values, in general, underestimate the irradiance values for
channel 12 and 13. For channel 12 this is due to a much stronger temperature
dependencé between the digital counts and the irradiances. This results in a
substantial difference between the irradiance values which correépond to the
digital count thresholds which are used for checking. For channel 13, the digital
count values will underestimate the irradiance values when there are a large
number of "out-of-limits" observations near the lower threshold of -10 W/m2. This
is because an irradiance of -10 W/m2 corresponds to a digital count of about 61.5
and the lower count threshold is -65. The user should be aware of these
discrepancies when trying to compare the results of the count and irradiance data
checking.

The largest number of irradiance observations "out-of-limits" oceurs on April 13
and 21 when 5-6% of the channel 13 and 14 irradiance observations were below the
10% threshold (~20 W/mz). These low irradiance observations result from the
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GO/NO GO heater test on for 615 and 583 major frames during each day
respectively. In summary, the irradiance observations "out-of-limits" on the first
year MAT's can all be explained by the characteristies of the ERB instrument. The
WFOY digital count and irradiance data for channels 12-14 is therefore acceptable
for further scientific study.

2.2.3.2 NFOV Data "Qut-of-Limits"

The NFOVQC program was used to analyze 89 first year MAT's or about one-third
of the entire MAT data set. The number of NFOV (channel 15-22) radiance
observations "out-of-limits" represents approximately 0.1%(except channel 18) of
the total data for an average day (See Table D-5 on page 98). The shortwave
channels (15-18) had a somewhat larger number of "out-of-limits" observations than
for the longwave channels (19-22).

There are no days analyzed where the "out-of-limits" observations exceeded 1% of
the total data except for channel 18. A consideraiqle portion of the "out-of-limits"
observations occur near the thresholds for the shortwave channels only. The
majority of the shortwave M"out-of-limits" data exceeds the upper radiance
threshold while the longwave "out-of-limits" data exceed the lower threshold. All
NFOV (Channel 15-22) radiance data (except for channel 18 after December 27,
1978) is therefore acceptable for further scientific analyses.

2.2.3.3 Channel 18 Signal Contamination

The number of radiance observations "out-of-limits" for channel 18 abruptly
increases on December 27, 1978 (day 361) to about 2 percent of the total data
(approximately 3500 observations) and to about 7 percent on December 28, 1978
(day 362). The "out-of-limits" observations remain stable (about 8-10%) from late
December 1978 to just after March 5 1979 (day 64) when they steadily increase to
between 25-28,000 observations per day representing between 16-18% of the total
data. The "out-of-limits" observations are nearly all below the lower threshold of
-10 W/m? ster.
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Figure 1 is an illustration of the orbit by orbit change of the number of channel 18
mout-of-limits" observations for December 26-28, 1978 ( days 360, 361 and 362).
’Iﬁe inerease in "out-of-limits" observations begins near orbit 889 on December 27
(day 361). Figure 2 is a plot by day of the number of negative channel 18 "out-of-
limits" observations from February to April 1979. After day 64 the number of
nout-of-limits™ observations increases suddenly and then remains high through the
remainder of the year. It is therefore suggested that channel 18 scanning data not
be used for scientific analysis after December 27, 1978.
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3.0 SUMMARY TABLE OF ERB EXPERIMENT/INSTRUMENT CHARACTERISTICS
FOR YEAR ONE MAT DATA

The following pages contain monthly summaries of the available ERB-7 MAT's for
the first year of data (November 1978 - October 1979). The Julian and calendar
dates of the MAT', along with the sequence and version number of the scientific
algorithm that created the tape (MATGEN Version Number) are provided in this
tablel. The dates that do not have a MAT available due to the ERB instrument
being "OFF" are also indicated on the summary table. In addition, a notation of
any special characteristics or anomalies of the experiment (e.g., calibration of
WFOV channels 11,12), the particular MAT (e.g., missing orbits, incorrect orbital
summary start dates) and/or data peculiarities (e.g., large number of
radiances/irradiances "out-of-limits") are summarized for each MAT day.

3.1 Legend For ERB Experiment/Instrument Characteristies Table

I I T T NG

& ACRONYM ‘ . DESCRIPTION
) 11P Channel 11 Shutter Open ( > 20 Major Frames)

12¢C Channel 12 Shutter Closed (> 20 Major Frames)

12N Channel 12 FOV Narrow (> 20 Major Frames)

WU ERB "Warm-Up" Period

EC Electronic Calibrations (> 10 Major Frames)

G/N GO/NO GO Heater Testing ( > 40 Major Frames)

oSD(#) Orbital Summary start date is incorrect (Orbit Number)

CAL12 Channel 11, 12 Calibration

PUP Spacecraft Pitch-Up Maneuver

G/N (#MFS) GO/NO GO Heater Test Performed (Duration of test period in major
frames)

EC (#MFS) Electronic Calibrations Performed (duration of calibration period in
major frames)

MO (##) Missing Orbit(s) from the MAT

DSAS Indicates problems with DSAS Alpha/Beta angles on MAT

HD Several Subsatellite Point Latitudes, Longitudes are filled with

a value of "22222". The Header Record label "MF" (Major
Frame) should be "LR" (Logical Record) indicating the Logical
Record number(s) of the "Filled" data. The data contained in
these filled records should be ignored.

R

1 Any MAT's with sequence numbers different from those published in this Table
(as contained in the header record) must be considered invalid by the user.
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ACRONYM DESCRIPTICON

SZA Solar Zenith Angles "Out-of-Limits" ( +1800)

SAA Solar Azimuth Angles "Out-of-Limits"
(+1800)

* 1% Occurrence

The percentage of major frames in each ERB scan mode was obtained by dividing
the total number of major frames in each mode by the total number of major
frames on each MAT. The percentages are rounded-off to the nearest whole
percent. The sum of the percentages for the 5 secan modes will yield the
percentage of time that the scanner was on for the day (subtraction of the "ON"
time from 100% will yield the percentage of time with scanner off for the day).

3.2 Monthly ERB Summary Tables

The tables on pages 74 through 85 summarize on a monthly basis the available
ERB-7 MAT's for the first year of data.

¢
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

NOVEMBER 1978

Julian Ver. Scan Special Status of ¢ MF Calibration Operations/
Date Day Sequence { [ Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
1123131415
1
2
3
4
5
6
7
8
9 ey
10
1
12
13
14
15
16 320 AC83201-3 9 315-328 AT 0] 07 07T 12N, 1P, 12C, G/N, W 5153 G/N (222), CALI2 0Sb (320,321, 178}
17 321 AC83211-3 4 329-341 15] 81101181321 12N 4796
18 322 AC83221-3 4 342-355 010461521 O 12N, 1IP, G/N,EC 5316 EC (26), CAL12, PUP
19 323 ERB-OFF : )
20 324 ACB3241-3 4 369-383 * T o152 61 G/N, W0 i 5394
21 325 AC83251-3 4 ) 384-397 01017612510 5422
22 326 ACB1261-3 4 398-411 1016213710 51313
23 327 ERB~OFF j
24 328 AC83281-3 4 425-438 Kixu7is2t oW 5428
25 329 AC81291A3 10 439-452 0] 0K4aUBlI 0] G/N 5379
26 330 ACB1301-3 4 453-466 ofowrsisilo ; 5197
27 131 ERB-OFF
28 332 AC83321-3 4 481-494 O] * 151 BT O] TP, WU 5293
29 333 AC83331-3 4 495-507 01062138761 G/N 5001
39 334 AC81341-3 4 508-521 01 opsUTTIO 5360
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

DECEMBER 1978

Julian Ver. Scan Special Status of 4 WF Calibration Operations/
Date Day Sequence £ [ Orbits on MAT Modes Instrument on MAT Testing Dats Peculiarities
112 13 ]4 |5

1 333 FRB-OFF

2 336 ACB3361A3 10 536-549 10] *[29]52] Oy WU 5379

3 337 ACB3371-3 9 550-561 *1T0J24154]118 5175

4 338 ACB83381-3 4 564-576 71 0149]43] O 4869 MO (577)
3 339 ERB-OFF

[ 140 AC83401-3 4 591-604 o} 0j47]47] O] WU 5420

1 341 AC83411~3 4 605-618 0] 7]47145]1 0 5369

8 342 ACB3421-3 4 619-632 ol o[33]a3|17] 12w, 1iF, 12C, G/N, EC| 35265 G/N (115), CALI2

9 343 ERB-OFF N

1Q 344 ACBIG41-T 4 647-660 0] 0] 0] of o] wi 5343 05D (660)
11 345 ACBI451A3 10 661-673 o} of71]28] 0] ¢/n 4303 0SD_(670)
12 346 AC83461-3 4 674-687 0] 0]39l61] O 5358

13 347 ERB-OFF

14 348 ACBI4BI-] 9 702-715 0f 0o *] o1 o] wu 5351

13 349 ACB3491-3 4 716-729 ] *153144]1 O 5408

16 350 ACB3501-3 4 730-743 0] 0]43155] *| G/N, EC 5326 EC_ (26)

Vi 35} ERB-OFF 1 :

18 352 AC813521-3 4 7151-7710 o] o] o] o] of W 5417

19 353 ACB3531-3 4 171-784 0] 0]51]46] 0 5432 osp_(771)
20 354 AC81541-3 4 785-798 *1 %135132129] 11P 5252 PUP
21 155 ERB-OFF . ]
22 356 ACB81561-3 5 813-826 of 6f 71 1] of 12N, 12C, WU 5346 CL12

213 357 AC83571-3 4 827-8319 0] 6]45]54] *] 12N, 12C 5044 CLI2

24 358 AC83581-3 4 840-85) ol 0150149] 0} 128, 12C 5347 CL12

23 359 ERB-OFF

26 360 ACB3601-3 4 868-881 0] 0] *{ o of W 5384

21 361 ACBI611-] 4 882-895 0] 0]49]50] * 5391 CH18
28 162 AC81621-3 4 896-908 0] ols5]43] 0 4993 MO (909)
29 . 363 ERB-OFF

30 364 ACB3641A3 9 924-9136 0] 0f *j 0jolWw 5055

1 365 ACBI651-3 4 937-39,941-49 61 0129142 *| 128, 1P, 12C, G/N 4502 G/N (113), CAL12 (940), DSAS

CHl8:

Channel 18 signal becomes noisy, in orbit 888.

observat lons are “out-of-limits"

CL12:

ey

i

Approximately 5% of the radiance

Channel 12 shutter was closed and the FOV in narrow mode for nearly the entire day.
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HMASTER ARCHIVAL TAPE (MAT) DATA SUMMARY: JANUARY 1979
Julian Ver. Scan Special Status of # MF Calibration Operations/
Date Day Sequence # [ Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
112131415
i 1 ACI0011A3 4 951964 * 1014337 208 5304 DSAS, BAA
2 2 ERB-OFF
3 3 AC90031-~3 9 979-991 0jaj1i1olo] EC,Wu 4904 DSAS,S52A,SAA
4 4 AC90041-3 4 9921005 01013113210} G/N,EC 5424 DSAS,52A,5A4
b 5 ACS0051-3 4 1006-1019 010133133 * 5276 DSAS ,BZA,5AA
[ 6 ERB-OFF
1 7 AC90071-3 4 10341047 0joj1*tolof w 5413 DSAS,52A,5AA
i 8 AC90081-3 4 1048-1061 01013202710 5430 SDOOABLDSAS 524, SAA
2 9 AC90091-3 4 1062-1074 0101321371 0 4904 DSAS ,SZA, SAA
10 10 ERB-OFF
11 11 AC90111-) 4 1089-1102 gljoli1lolofw 54413 BA089 10DPGAS NS
12 12 AC90121~3 4 1103-1116 0]07126{ 30{ 13] 12N, 11P,12C,G/N,EC 5325 G/N(232) ,EC(31),CAL12,PUP DSAS
13 13 AC90131-3 5 1117-1130 010134330 iR 5390 0SD(1117) ,DSAS
14 14 ERB-OFF
15 15 AC90151-3 9 11451152 olojolololw 4261 0SD(1152,57)M0(1158)
16 16 AC90161-3 9 1159-1171 [(BERELE X 4983
17 17 ACS0171A3 10 1172-1185 0101432301 G/N 4811 SD(1184)
18 18 ERB-OFF
19 19 AC90191-3 9 1200-1213 olojojojo]w 4921
210 24 AC9G201-3 2 1214-1221 0301101290 5400 osn (1227)
21 21 AC90211-3 4 1228-1240 01021127101 GIN 4995
22 22 ERB-OFF )
23 23 AC90231-3 4 1255-1268 0101010101 W 2041 3,36
24 24 ERB~OFF
25 25 AL90251~3 2 1283-1296 Q103713110 | WU 539}
2h 26 ERB-OFF
21 22 AGY90271A3 4 13111323 010122136101 W 4873 0{1310)
28 28 ERB-OFF
29 29 A90291A3 10 1338-1351 010]29]28] * { G/N,EC,WU 5291
30 30 ERB-OFF
31 31 AC90311A] 4 1366-1378 010125124101 W 4946 MO 379)
NS: This MAT does pot contain solar data for channels 1-10 in any of the orbital summaries.

There exists a sampling deficiency for scanner observations in the descending node,
northern hemisphere for many days in the month.
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

FEBRUARY 1979

Julian Ver. Scan Special Status of 1 MF Calibration Operations/
Date Day Sequence ¥ [ Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
11213 5

1 32 ERB-OFF .

2 33 AC9033i-3 9 13941406 0jolailo 4969

3 34 ERB-OFF

4 35 AC90351-3 4 14211434 010101010 1WU 5393

bl 16 ERB-QFF

6 37 AC90371-3 4 1449-1461 01010l *1191W 5002 MO(1462)
7 38 ERB-OFF

8 35 ACS039T-1 4 1476-1489 0 [0]010]0}wW 5395

9 40 AC90401-3 5 1490-1503 oJojojoles 5267

10 41 ACSDATT-] 5 1504~1517 01*101016] 5264

it 42 ERB~-OFF

12 41 AC90431-3 4 15311545 010]0]0]5]G/N, wu 4958 0sD(1549)
13 44 AC90441 -3 5 1546-1558 0loloioles! 128, 11P.12C,G/N 4205 CAL12 PUP

14 45 AC90451-3 5 1559-1312 010]010]68 53817

15 46 ERB-OFF

16 47 AC90471-3 5 1587-1600 010]0]0}0 WU 5390

17 48 ACS0481-3 9 1601-1614 0loloix178 12N,12C,G/NEC 5321 0SN(16146)
i8 49 AC90491-3 4 1615-1627 *10101*174 4622 MO(1628)
19 50 ERB-OFF

20 51 AC90511-3 9 1642-1655 0J0j0]0]0]1W 5421
21 52 AC90521 -3 5 1656-1669 0]0]eioieg 9317

22 53 AC90531A3 5 1671-1683 010161068 4966 MO(16I0)
23 54 ERB-OFF

24 55 AC90551A) 5 1698-1710 oiojcjojo]w 4691

25 56 ERB-OFF

26 57 AC90571A3 5 1725-1737 ojoicjojoiw 4203 MO(1738)
217 58 ERB-OFF

28 59 AC90591-3 9 1758-1766 olof*jojojw 3202 MO(1753-57)

There exists a sampling deficiency for scanner observations in the descending
node, northern hemisphere for many days in the month.

b

s
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HMASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

MARCH 1979

Jullan Ver. Scan Special Status of 1 MF Calibration Operations/
bate Day Sequence # ! Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
[RERERERE
I 60 ZCIN601A3 5 1767-1780 01010 *166) 12N 11P 12C,G/N 5381 CAL12, PUP
2 61 AC90611R] 10 1781-1793 01 0J01 0]68 4952 pSp(1789)
3 62 FRB-OFF
4 63 AC90631-3 5 1808-1821 0]10]10]0]10}G/N, WU 4720
3 64 AC90641A3 57 1822-1815 0§10J0] 0163 53617 sp(1a22)
[ 65 INC90651A41 5 1836-1849 01010 0l6s 5356 h 18
7 66 ERB-OFF
8 67 NCI067 1A 5 1864-1876 010j01010]wW0 5011
9 68 CI0681A13 5 1877-1890 221 * 10 1 * 110 5081
10 69 C90691A) 5 18911904 O 010§ *x1g 4707
At 70 ERB~OFF
12 21 €90711A3 5 1919-1932 Ol 1ot o]0 vy 54173
me) 12 ACO0T21A1 ) 1913-1946 0 98]0} *10 | 12N, 12¢, G/N 5426
14 71 C90731A1 5 1947-1959 6 poaa-| oo 4589
i5 14 ERB-OFF
.6 15 ACIQTSTAS S 1974-19817 *10ip Jojo Jwu 5452
17 16 WCO0T761A1 5 1988-2001 1001 010 1 010 5399
18 17 c90771-3 5 2002-2014 001010 1010 1 GYN 4978 MO(2015)
19 18 ERB-OFF
20 79 CI0791A3 9 2029-2042 O 1*101030 [wy 4864
21 80 IACYC801-3 9 2043-2056 0 _Jiooio 1olo 5431
22 a1 CYC811AD 5 2057-2070 0 Jlooto 1 +1g 4908
23 82 LRB-OFF
.24 83 €C9¢831A9 5 2085-2098 O 1ojolololc/N, wu 5400
23 84 NCI0841AD 5 2099-2111 951040 I *j0o 112N, FIP,12C, G/N 4975 CALY2, PUP
— 85 CI(B51A3 9 21122125 06100 [ * |0 ) 4941}
21 B6 ERB- OFF
28 87 CHL871A0 9 2140-2153 0 10J0 1010 Wy 53134
29 84 CYi-881A1 9 215421617 O 7210 1olo 111p 5052 0SD(2167)
30 89 NCICBITAD 9 2168-2180 0 j9510 1 *lo 5045 MO(2181)
31 90 PRB-OFF
CHI8: Channel 18 signal noise funcreases. Approximately 16% of the

radlance observatioans arc

now

There exists a sampling deficiency for scanner observ.
node, northern hemisphere for many days in the month,

Yout-of-limits™,

ations in the descending
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY: A L 1979

6L

o

E
4
¢

Julian Ver. Scan Special Status of [ Calibration Operations/
Date Day Sequence f§ [ Orbits on MAT Modes Instrument on HAT Testing Data Peculiarities
1 121314105

1 91 AC90911-3 9 2195-2208 0jololojo 4814

2 92 ERB~-OFF

1 93 AC90931A3 | 9 2223-2236 0j0jojojolwWy 5083

4 94 ERB-OFF

5 95 ] AC90951A3 9 2251-2261 . 01010]010]1wWu 4979

6 96 ERB-OFF

7 97 AC90971B) .9 2278~2291 0]JojoloOJOJ12N,12C WU 5015 o

8 98 ERB-OFF

9 99 ‘AC90991A3 5 2306-2319 010j0]0JO}12N,12C, WU 5420

10 100 ERB~OFF

11 101 AC91011A) 5 2334-2346 010j0]010] 12N WU 4952

12 102 ERB-OFF

13 103 AC91031A3 5 23612374 * |Of0]J0JOlG/N, WU 5180 G/N(615) OLD

14 104 AC91041A0 5 2375~-2388 10q0jo0]*10 5432

15 105 AC91051-3 5 2389-2402 100001010 5097

16 106 AC91061A3 S 2403~-2416 9glolofojofi12N,11P,12C,G/N 5379 CAL12, PUP

17 107 AC91071A3 5 24172429 10qo0j0ojojo 5053

18 108 AC91081A3 5 2430-2443 9glolojol*x]128,12C,G/N 5464

19 109 AC91091A3 5 244462457 98j0Jol*10 ) 5374

20 110 ERB~OFF

21 111 AC91111-3 9 2472-2485 0 19140 0 ]G/N, WU 4773 G/N(583) 0SD(2485),0LD
22 112 AC91121-3 9 2486-2498 0 limjojoijo 5058

23 i3 AC911314A3 9 2499-2512 0 19710j*10 5343

24 114 ERB-OFF

23 115 AC91151A1 7 2527-31, 33-40]* 10j0 1010 [WU : 4998 . M0O{2532)

26 116 AC911618B3 7 2541-43, 45-54100010]0]0IG/N 40984 - JG/N(121) MO(2544) , 1D
21 117 AC91171A3 5 2555-2568 oo iol* {0 jtip 5124 CALL2

28 il8 AC911814A) 6 2569-2581 710 jof* JoJian, 11P, 12C,G/N 4725 CAL12

29 119 AC91191-3 9 2582-2595 93101010 ]0 5004 0SD(2593)
30 120 ERB~OFF

OLD: Large Number of "Out-of-Limits" observations (>1000) for WFOV channels
13, 14 resulting from extensive GO/NO Go heater testing
o @ @
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HASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

©

expected on a MAT.

MAY 1979
Julian Ver. Scan Specipl Status of  uF Calibration Operations/
Date Day Sequence # [ Orbits on MAT Modes Instrument on MAT Testing Data Pecullarities
1121314105

i 121 AC91211-3 9 2610-2623 0lotojolojwy 4856

2 122 ERB-OFF

3 123 AC91231-3 9 2638-2650 010j01* 197wy 4101

4 124 AC91241-3 9 2651-2664 ololai* o 5338

3 125 AC91251-3 9 2665-2678 O1*10t* 1600G/N 3190

f 126____IERB-OFF

1 127 AC91271-13 5 2693-2706 0101010 {0]jwu 5349

B 128 AC91281-) 9 2707-2720 01010 1% 19] 4684 080(2220)

9 129 ACY91291-1 5 2721-27113 0jojojolo 4322 :

14 130 ERB-OFF

11 131 AC91311-3 5 2748-2761 01010 (371 600WU 5365
12 132 ERB-OFF

13 113 AC91331-3 9 2176-21789 0101010 [9812N. 12C . G/N . WU 4826 Sn{2189

14 134 AC91341-3 9 27190-2803 61010 |* 30d12N 5068 SDLZR0O,03)
15 133 ACY1351-3 9 28042816 03103010 10 4985

16 136 ERB-OFF

11 137 ACO1371-3 9 28312844 Q1 olo9 J17911P WU 3925 Sn{z2841) ,.MD
18 138 ERB-OFF . .
14 139 JAC911391-3 9 2859-2872 olojol* Jodc/N, WU 51517 15D (2812}
20 140 AC91401-3 5 2873-2884 0jo0i0io jo 4481 Q(288%)

21 14l 1AC9141)-3 10 2886-2899 0101010 1oda/N 4832

22 142 ERB-OFF

21 143 JACY91431-3 9 2914-2917 0jojol* 199wy 5051 D8R2926)
24 144 ACH91441-3 9 2928-2941 01ololx 1odI2N, 11P 12C,G/N 4989 CALIZ2. PUP 5D€2940.41)
28 145 AC91451-13 9 2942-2954 0l o0]ol* noac/n 4742 . MO (2955}
b 146 ERB~-OFF

217 147 AC91471-) 5 29692982 0loio* ooy 5442 05D (2969}
28 148 ACY91481-3 5 29831-84 . 87-~96 O] 03* I*x 10O i 4126 MO(2985,86)
29 149 AC91491-13 5 2997-3010 0]0104* 166 ) 5352 0sp(3310)
140 150 ERB-OFF

31 151 AC91511-1 5 1025-3037 0101010 00Ny 5018

MD: This MAT is missing approximately 272 of the total amount of Data
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

JUNE 1979

Julian Ver. Scan Special Status of 1 MF Calibration Operations/
Date Day Sequence # 1 Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
112731415
i 152 ACS1521-3 9 3038-3049 ojojolopod 45312 Ma (1050, 51)
2 153 AC91531-1 9 1052-3065 0r0J0 10194 4620 0SD(3063)
3 154 ERB-OFF
4 155 AC91551~3 9, |13080-3093 oJoloj*hog wu 4467 0SDp(3093)
5 156 ACY91561A3 9 3094-3107 ofojolof98] 128,12C,G/N 5106 05D(3107),HD
6 157 AC91571-13 9 3108-3120 0JO010] *199 4607 0Sp(3117)
7 158 ERB-OFF
4 159 AC91591-3 9 31136-3148 01010 *§o0f G/N 4501 MO(3135)
9 160 AC91601-3 9 3149-3162 0 Jof*x | *§00] G/N 4060 05D (3156, 58, 606D
10 161 ACO91611-~3 9 31163-3175 ojojojojoq C/N 4537 0SD{3175) M(BI6)
il 162 ERB~QFF
12 163 AC91631-3 9 3190-32013 0106J010]99 WU 4301
13 164 AC91641-13 9 1206-3217 010]01*300 1863 MO(3204,05)
14 165 AC91651~3 9 1218-3231 0}1010]01}00 4830
i3 166 ERB-OFF
16 167 AC91671-3 9 1246-3259 olojof*jo0 11P Wy 4734 CAL12,PUP 0SD(3255,59)
11 168 AC91681-3 9 31260-3272 ofol*f{o]97] 128, 11P,12C,G/N 4670 CAL12
18 169 ACH1691-3 9 3273-3286 01001+ 195 5006
19 170 ERB-OFF R
20 171 AC91711-3 9 3301-10,123-14 010jof0}jo0l G/N, WU 4275 MOQ311,12)
21 172 ACS1721-3 9 §31315-3328 *10J0}* 00 5371 0sp(3328)
22 173 AC91731-3 9 31329-1341 01010]* 00 4975
23 174 ERB- OFF
24 175 AC91751-3 9 33156-60,62-69 01010610 {00] WU 4177 MO (3361)
25 176 AC91761-1 9 3370-3383 ojojol*x|sy G/N 4755
26 i77 ACH1T771-1 9 1384-1397 ojolo]* hnoj 6/N 4824 0Sp(31397)
27 178 ERB- OFF
28 179 AC91791-1 9 1412-3424 0l0j01* 'N‘J wu 4738
29 180 AC91801-13 9 3425-3438 010]10}0198 IZN,IZC,G/N 5021
30 181 ACYIBI1-] 9 314319-3452 0jJojo{* 197 4686
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY: JULY 1979
Julian Ver. Scan . Special Status of f MF Calibration Operations/
Date Day Sequence # [} Orbits on MAT Hodes Instrument on MAT Testing Data Peculiarities
112131415
1 182 ERB-OFF
2 183 AC9I831-3 9 3467-3480 ojJojop*i9ilw 5050
4 184 AC91841-3 9 3481-3493 010101 * 800 4324
4 185 AC91851-3 9 3494-3507 010101* 000l GIN 4963
3 186 ERB-OFF
f 187 _AC91871-3 9 3522-3535 01010 1* OO G/N. WU 5010
1 188 AC91881-3 9 3536-3549 0]o0j0]*hool EC 2104
8 189 AC91891-3 9 3550-3563 010101* X001 G/N 5304
9 190 ERB-OFF :
10 191 AC91911~3 9 35771-3390 Q1030 1* 1851 G/N WU 52435
51 192 AC91921-3 9 359113604 010101* 1921 12N, 11P,12C.G/N,EC 5254 CALLZ,BUP
12 193 AC91931-3 9 3605-3618 *10]101* 1911 G/N 5300
13 194 ERB-OFF
14 195 AC91951-3 9 3633-37,40-45 010101* 100] EC.WU 4016 MQ(1638,39)
15 196 AC91961A3 10 3646-3659 010 jo* hoo
16 197 AC91971-3 9 31660-3673 0J10f0f* 199 G/N 4891
17 198 ERB-OFF
18 199 AC91991-3 9 3668-3701 0jofof* ool 12¢,G/N, Wy 5400
19 200 AC9H2001-3 9 3702-3715 0jolal*|97 i 5322 0Sb(3715) -
20 201 AC92011-3 9 1716-3728 010]0]*hoc 4686 0SD(3725)
21 202 ERB-OFF
22 203 AC92031-3 9 3743-3754 olola]*hodw 3935 MO(3755,56)
23 204 ACY2041-3 9 3757-3770 0]JOJO]0]97 12N,12C,G/N,EC 4780 08D (3760)
24 205 AC92051-3 9 3771-3784 *10j0]*]98l G/N, EC 5160 G/N(133) 0Sp(3777,84)
25 206 ERB-OFF .
26 207 AC92071A3 10 3798-3811 0jofo]l*poof wu 5297
21 208 ACY2081-3 9 3812-3825 0Jojoi=*nhodc/n 5359
28 209 AC92091-3 9 1826-3839 *1ofol*199EC 5225
29 210 ERB-OFF
30 211 AC92111-3 9 3854-3867 01010107194 Wy 5357 0SD(3867)
31 212 AC92121~3 9 3868-3880 ojojolofo 4939




€8

MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

AUGUST 1979

Julian Ver. Scan Special Status of ¥ WF Calibration Operations/
Date ‘Day Sequence K ] Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
T121374 45

i 213 AC92131-3 9 3881-3894 0foJoi*lioqc/n 5351

2 214 ERB-OFF

3 215 AC92151-3 9 3909-3922 O10f01* hoow 5424

4 216 AC92161-1 9 1923-3916 0jojo[*175[ 12N, 11P,12C,G/N, WU 5187 GIN(437),CALL2, PUP 05D(3936)

) 217 AC92171-3 9 3937-3949 0joj0l0Roo 4715

6 218 ERB-OFF -

1 219 ACY2191A3 10 3964~3977 010101* j0O0jG/N 4513

a 220 AC92201B3 9 31978-1991 0Jojol*195G/N 5042

9 221 ACI22TT-3 k) 3957-4005 olo]ofo haojc/u 5298 0Sp(4A005)
10 222 ERB-OFF

11 223 AC92231-3 9 4020-60732 01010 1* 1991w 5011

12 224 AC92241-3 7 40334046 010 10 * JO0fG/N 5435

13 225 ACH2251-3 9 4047-4060 *Ix 10 1* 100 5385

14 226 ERB-OFF

12 227 ACY2271-3 7 4075-4088 010 1* 10 199w 5189

16 228 AC92281-3 9 4089-4102 01010 % J98112N 5330 0SD(4102)
17 229 AC92291~3 7 4101-4115 010 J0 {* 89 4254

18 230 ERB-OFF

19 231 AC92311-3 9 4130-4143 0 J0 10 [* 1901wy 5436

20 212 AC92321-1 9 41444157 0 {0 JO I* 194 5137 0SD(4154)
21 213 AC92131-3 7 4158-4171 010 10 1* 182 4554 0SD(4166)
22 234 ERU-OFF

23 235 AC92351-3 9 4185-4198 010 10 |* ]90lwu 5416

24 236 AC92361-3 9 4199-4212 0 ]o jo % 197]" 4860 0SD(4209)
25 237 AC92371-3 7 4213-4225 0 1o 1o {0 j96jc/N 4950 MO(4226)
20 238 ERB-QFF

21 239 ACH2191-3 9 42414254 0 Jo joi* HOg1IP W 4701 CAL12, PUP 0SD(4254)
28 240 ACY2401-3 9 4255-4261 0 |0 fo [* 94128, 11P,12C,G/N 48134 CAL12,PUP

29 241 AC92411-3 9 4268-4281 0 o 10 Jo hooG/N 5283

30 242 ERB-OFF

31 243 AC92431-1 7 4296-4309 0 {0 jo Jo ]97]G/N,WU 5117
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MASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

5

7
%%

&

SEPTEMBER 1979

Julian Ver. Scan Special Status of § MF Calibration Operations/
Date Day Sequence ¥ [ Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
121314105
| 244 AC92441-3 7 4310-4316 DjojoyFpmy 2630 MO(4317-21)
2 245 AC92451-3 9 43244336 01010 1*196]Wy 5023
3 246 ERB-OFF .
4 247 AC92471-3 9 435141364 0o jof* |99]G/NEC, WU 5389 EC(19)
b3 248 AC92481-3 9 4365-4378 0 fo jo* o 5432
6 249 ACY2491A3 9 43794392 010 §1*1*x 1921G/N 5132 0sD(4392) ]
1 250 ERB-OFF
8 251 AC92511A) 10 4407-4419 01010 Hod* 16/N WU 5023
9 252 ACY2521C) 10 4420-28,4430-33 1 0 |0 10 1741 23] 12N,12¢,G/N 4291 5D EAT0) MO (1429),D5AS
10 253 AC92531A% 10 LA34-4447 010610 199j0 4878 DSAS
il 254 ERB-OFF
12 255 AC92551-3 8 L462-4475 TOo §* [ |* fwi 5428 10Sp(4462) ,DSAS
13 256 AC92561-3 9 45764488 oo« 1o {* 10 i 4878 DSAS
14 257 ACY2571-3 8 4489-4502 9910 10 [* 10 J12N,12¢ 4799 DSAS
15 258 ERB~-OFF
16 259 AC92591A3 10 451745130 0 1o jo hodo Twy,EC 3811
17 260 ACI2601A3 10 4532-45h4 010 10 100 [EC 0SD{4544) MO(4531)
18 261 ACY2611-3 9 4545~4558 * 10 |0 oo 4805 0sD{4558)
19 262 ERB-OFF
20 2631 AC926131-3 8 45724585 00 0 Jwu 5430 0SD{4572)
21 264 ACY2641B3 10 45864599 o 10 J58] * |0 T12n, 11P,12C,G/N,EC 5345 CAL12 . PUP
22 265 AC92651-3 9 4600-4613 0 10 1991 * [0 j6/N 5004 0SD(4613)
23 266 ERB-OFF
24 267 AC92631-3 9 4628-4640 0 |0 Ten[ 40]0 |G/N,EC,WU 4993 SZA,SAA
25 268 AC92681-1 9 46414654 10 10000 4365 SAA
26 269 AC92691-1 9 4655-57,59-68 010 T*jiono 4707 MO (4658) ,5ZA,SAA
27 270 ERB-OFF
28 271 AC92711-1 9 4683-4696 0 j0 192010 C/N,WU 4761 SD (692 ,96),5ZA , SAA
29 272 AC92721-) 9 46974710 olof7io]o 5436 NSD(4710) ,5AA
30 273 AC92731-3 8 47114721 0 10 1991010 4967
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HASTER ARCHIVAL TAPE (MAT) DATA SUMMARY:

OCTOBER 1979

Julian Ver. Scan Special Status of f uF Calibration Operations/
Date Day Sequence # [ Orbits on MAT Modes Instrument on MAT Testing Data Peculiarities
1121314145 N
1 274 ERB-OFF
2 275 AC92751-3 8 4738-4751 010 jO198l* | WU 4797 0SD(47138,40)
3 276 AC92761-3 8 4752-58,60-65 0j0jojt io 4778 08D(41752),
4 277 AC92771-3 8 4766-4778 0J0 1019910 | 128 4257 03D(4166.61)
3 278 ERB-OFF )
6 279 AC92791-1 9 4793-4805 * 10 tog* 10 ] wu 4148 MO(4806)
7 280 AC92801-1 9 4807-4819 * 10 Jiog* {0 48217 MO(492Q)
8 281 AC92811-3 9 4821-4834 0 Jo hod* o 5344 ]
9 282 ERB~OFF .
10 281 AC928131-3 9 4849-4862 o jojohiodo /N 5395 0sn(4862)
11 284 AC92841-3 9 4863-68,70-75 0 Jo [0 lioofo |G/N 4642 MO(4869)
12 2859 AC92851-3 9 4876-4889 00 108000 5392
13 286 ERB-OFF .
14 287 AC92871-3 9 4905-4917 O 10 HOO 010 WY 4726 MOL4904)
15 288 AC92881-~3 9 4918-4931 0 lojosi~1of128,12C.G/N 5386 0
16 289 AC92891-3 9 4932-4944 0 {0 Jtod*10l6/N 4874
17 290 ERB-OFF
18 2914 AC92911A3 10 4959-4972 0 folohoo o]i2N, WU 3872 CH12
19 292 AC92921-3 9 4973-4986 0jlojohoo o}i2n 5421 CHI2
20 293 AC92931-3 9 4987-90,4993-99 1 0 10 ] 0 100 O {12N 3960 CcH12 MO(4991-92, 5000)
21 294 ERB-OFF §
22 295 AC9295183 9 5015-21,25-21 010 il 0]0 Jo/N, WU 3782 MO(5022-24) ,HD
21 296 AC92961-3 9 5028-5041 *lonog*io 5387
24 297 AC92971-3 9 5042~5055 Of* 99l ] 0fi2n,12¢C 5218
23 298 ERB~OFF
26 299 ACY2991-3 9 5070-5081 oloioloyolw 5404 05D {5083)
21 300 AC93001-3 9 5084-5096 0jojoltio 4682 SD(5093)
28 301 ACY3011-3 9 5097-5110 0101019710 J12N,11P,12C,G/N 5394 CAL 12, PUP
29 302 ERB-OFF '
10 303 ACYI0 -3 9 5125-5118 01000 *10 WU 5394
31 304 ACY3041-3 9 5139-5152 ojoltiolone.G/N 5087 CALT2 SD{5152)
CHI2: Channel 12 FOV in narrow mode for nearly entire day.
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FIRST YEAR MAT DATA QUALITY TABLES

Table D-1 MAT'S With Missing Solar Data

The following MAT's contain at least one orbit with no solar data. This is primarily
due to missing major frame data at the time of the solar observation. The data
was compiled by echecking for "fill" values for the average counts at the time of the
solar peak in the orbital summaries. The affected days and orbits are as follows:

Date Orbit(s)
November 16, 1978 315-321
November 20, 1978 369
November 21, 1978 389
December 2, 1978 535
December 3, 1978 553
December 11, 1978 661, 670
January 11, 1979 1089-1102
January 15, 1979 1152, 1157
January 19, 1979 1201
January 23, 1979 1255, 1256
February 12, 1979 1531, 1532

February 13, 1979

1552, 1553, 1558

February 17, 1979 1601-1614
February 26, 1979 1733, 1734
February 28, 1979 1758
Mareh 2, 1979 1789
March 4, 1979 1810, 1815
March 9, 1979 1887
March 10, 1979 1897
March 14, 1979 1953
March 20, 1979 2030, 2033
March 22, 1979 2059
March 25, 1979 2105
March 26, 1979 2120, 2121
March 28, 1979 2160
April 1, 1979 2195, 2196
April 3, 1979 2230
April 13,1979 2364
April 15,1979 2391
April 16, 1979 2411
April 21, 1979 2475, 2480
April 27, 1979 2558, 2568
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Table D-1 MAT's with Missing Solar Data (cont'd)

Date Orbit(s)
April 28, 1979 2581
April 29, 1979 2593
May 1, 1979 2610, 2611
May 3, 1979 2645
May 8, 1979 ‘ 2708, 2709
May 9, 1979 2730, 2732
May 13, 1979 2776, 2886
May 14, 1979 2800
May 17, 1979 2834, 2835, 2841, 2844
May 19, 1979 2867
May 21, 1979 2891
May 23, 1979 2926
May 24, 1979 2928, 2940
May 25, 1979 2951
May 28, 1979 2987
June 2, 1979 3053, 3063
June 4, 1979 3081, 3085
June 8, 1979 3136, 3139
June 9, 1979 3156, 3158, 3160, 3161
June 10, 1979 3175
June 12, 1979 3190, 3196
June 13, 1979 3206
June 16, 1979 3255, 3259 B,
June 20, 1979 3313 %(%jg
June 24, 1979 3362
June 25, 1979 - 3373
June 26, 1979 3390
June 28, 1979 3414
June 29, 1979 3433
June 30, 1979 3442, 3449
July 2, 1979 3470
July 3, 1979 ) 3484, 3492
July 4, 1979 3501
July 6, 1979 3530
July 7, 1979 3544
July 16, 1979 3672
July 20, 1979 3725
July 22, 1979 3748, 3751
July 23, 1979 3757, 3760
July 24, 1979 3771, 3777
August 4, 1979 3923
August 5, 1979 3948
August 7, 1979 3964, 3965
August 8, 1979 3981
August 15, 1979 4078
August 17, 1979 4103, 4115
August 20, 1979 4154
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Table D-1 MAT's with Missing Solar Data (cont'd)

Date Orbit(s)
August 21, 1979 4162, 4166
August 24, 1979 4209
August 27, 1979 4250
August 31, 1979 4296, 4304
September 6, 1879 4385
September 8, 1979 4411
September 9, 1979 4430
September 10, 1979 4439
September 14, 1979 4498
September 16, 1979 4519, 4526
September 17, 1979 4534, 4543
September 18, 1979 4553, 4558
September 22, 1979 4613
September 25, 1979 4642, 4649, 4652
September 26, 1979 4659
September 28, 1979 4685, 4692
October 2, 1979 4740
October 4, 1979 4766, 4767
October 6, 1979 4796, 4797
October 7, 1979 4811
October 14, 1979 4906
October 20, 1979 4993
October 27, 1979 5093
October 31, 1979 5147
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Table D-2 Solar Zenith Angle "Out-of-Limits on MAT's

The following MAT' contain solar zenith angles (SZA) "out-of-limits" (+180°). The

SZA's were in most cases found to within a degree of the upper or lower limits.

These errors do not affect the solar irradiances.l The affected days and orbits are

as follows:
Date Orbit(s)
‘January 3, 1979 - 988
Jenuary 4, 1979 992, 994, 996, 998, 1000,
1002, 1004
January 5, 1979 1006, 1008, 1010, 1012,
1014, 1016
January 7, 1979 1035-1047
January 8, 1979 1048-1051, 1053-1061
January 9, 1979 1067, 1069, 1071, 1073
September 24, 1979 4628, 4629, 46314633,
4635-4640
September 26, 1979 4656, 4659-4662, 46644667
September 28, 1979 4683




D-3 Solar Azimuth Angle "Out-of-Limits" on MAT'S

The following MAT's contain solar azimuth angles (SAA) "out-of-limits" (+1800).
The SAA's were in most cases within a degree of the upper or lower limit. These

errors do not affect the solar irradiances on the MAT's2. The affected days and

orbits are as follows:

Date
January 1, 1979
January 3, 1979
January 4, 1979
January 5, 1979
January 7, 1979
January 8, 1979
September 24, 1979
September 25, 1979
September 26, 1979
September 28, 1979
September 29, 1979

1Solar Earth Flux Data Tape (SEFDT),

(NOPS) Quality Control Report, Systems
1982.

2Solar Earth Flux Data Tape (SEFDT),

(NOPS) Quality Control Report, Systems
1982.

Orbit(s)

963

980, 989-991

992, 994, 995, 1002, 1004
1009, 1010, 1012, 1015
1038, 1040, 1043

1053

4631

4642, 4646, 4648, 4650, 4651
4657, 4660-4665

4684, 4695

4697, 4710

Nimbus Observation Processing System
and Applied Seiences Corporation, July

Nimbus Observation Processing System
and Applied Seciences Corporation, dJuly,
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TABLE D-4

53}) Number of WFOV Channel 12-14 Irradiance Observations "Cut-of-Limits"

suroay “EEADRURS QRTIUT M S5EA00UBS SUR_Bhu s 00R ABOYESRAIIE L Lo TN AT 5,0

3e0. 124, 39s. 358, 5. 0. § 1. 24, ya, 0.

321, 46 2. 14. 4, Gdt. 1n, 0. R 0. 0.

’ 3224 803, 4., 55, 580, 11, 0. 38, 0. 1.
) 324, 24 2. 171, Je 'R PEEN 0. 168, Ou 0.
. 345, 1§, 123, 17, o. 160, 1. 108. 0. 0. .
i 326 57, 13z, 7. 0. 2u8, 0. 124 0. 0.
324, 54, 36, R 0. S4. 0. 36, 2. 0.

329. 75. 33 13, a. 69, 0. 21, 0. 0.

330, 2393, 174, 5. 0. 215, 0, 165, a. 0.

FEPR 356, 197, 6e 3. 345, 0. 164, 0. 0.

333. 290. 134, 4. 0. 289, 0. . 131, 0. 0.

334, 48, 218. 3. 0. 336. 0. 210. . 0.

336, 2%7. 20€. 4. 0. 292, 0. 20¢. 04 0.

337, 272, TR 1. 0. iTih. 0. 114, 0. 0.

138. 460. 260, s, 0. 453, 0. 250, 0. 0.

340, 302. 1564 2. 0. 301, 0. 155, 0. 0.

341, 336, 152, 10. 0. 321, 0. 145, 0. 0.

342, 526, 425. 228, 127, 336, 26. 186. 23, 0.

344, 338. 154. 2 0. 348, o. 152, 0. 0.

385, 280, 173. 3. 0. 275. 0. 163, 0. 0.

46, 221, a1, . 0. 218, 0. 1. 0. 0.

LTI 317, 172, 6. 0. 3, 0. 167, 0. 0.

\ 349, 297, FER 3. 0. 295, 0. 81, 0. 0.
é%%% 3s0. 236. 1e. 37, 3. 190. 0. 70. 0. 0.
> 352, . 394 167. 1. 0. 398, 0. 167. o 2.
353. 444, 165. 2. 0. 443, 0. 163, 0. 0.

. 354, 371, 179. 16. 0. 357, 2. 172, 8. . 0.

356. 10. 197. 11, 0. 0. 0. 188, 0. 0.

457, 4. 115, 5. 0. 0. 0. 110. 0. 0.

3s8. 14, 131, 9. 0. 0. 0. 120, 0. 0.

360, Ja, 13, 1. 0. 340, a. 212, 0. 0.

364, 353, 130, . 2. 0. 353, 0. 123, 0. 0.

362. 2848, 34, 4, Zh. 263. a. g1, 0. . 0.

364, 251, 86. I 0. 47, " 0. g4, 0. 0.

J65. 366, 301, 206, 17, 209. 28. B4, 24, i.

1. 340, 170. 8. 1. 323. 0. 158. a. 0.

3. 303. 140, s, ) 11, 276. 0. 130. 0. 0.

4 350, 140. 28, 49, 278. T, 154, 0. 0.

5. 237, 4. 7. 0. 164, 0. ol. 0. 0.

7. 303. 105, 0. 66. 235, 0. 90. 0. 0a .

8. 224, 4s, 6. 37. 180. 0. 40. 0. 0. .

3. 172, iz. 2. 0. 164, 0. 29, 0. 2.

. 11, 133, 6. 5. 0. 131, a. 3o, 0. 0.
12, 477. 374, 257, 59, 270, 3. 93, 23, 0.

3. 179, 21, . 2. 1. 171. 0. 17 0. Q.

T L 6 i 23, 2. 0. 0l. 0. 29, 0. 0.
6. 105, 1. 2. 0. 104, 0. 0. 0. 0.

17, 82, 18, 4. 0. 78. 0. 12. 0. 0.

19, 36, €3, ER : 4, 59, 1. 30. Too. 0.

0. 47, 2:. 1, 0. “7. 0. 22. 0. 0.

21. 67. 8. 12, 0. 49, 0. a. 9. 0.

24, 64, 3. 2. 0. 59. 0. a. 0. 0.

25. 7. 2. 4. 0. 0. 0. 0. 2. 0.

27. 50, 37, 2. 4. 41, 0. 34, 0. 0.
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TABLE D-4. (Cont'd)
Number of WFOV Channel 12-14 Irradiance Observations "Out-of-Limits"

suiaay DRAAD0PS QUfsoR-Ligizs T5140,085 93 UBLOVs J0% AROVE LLATES oM aTTS(sa 8y O
29, 60, 37, 17. 0. 39. . 0. 19, 0. 0. 4
St 3. 3. 1. 0. it 0. 0. 0. 0.

d. 3. 0. 0. 1. o, 0. o. Ua 0. .

35, 5. z0. 2. 0. 53, 0. 14, 0. 0.

i7. EEN 5. 2. 0. 25, a. a. 0. 0.

9. 0. 0. 3. 0. 0. . 0. a. 0.

40. 14, 10. 14, "o, 0. 0. 2. PR 0.

41, 17. . 11. 1 0. 0. 0. 0. 0. -
83, 89, 5. 4. 0. 84, 0. 0. o, to.

a4, 183, 137, 106. 62, 0. 8. % 244 0.

45, 2. 4. 4, 0. 0. a. 0« 0. 0.

§7. 47, 26. 1. 2. 43, 0. 25, 0. 0.

a3, 169. 143, 114, 71. 0. 34, 0. 22. 0.

49, 20. e 4, 9. 13, 0. 0. 0. 0.

56, - 23. 1. 1. 0. 22. 0. 0. 0. 0.

52, 21, 9. 4, 0. 21, 0. 5. 0. 0. .

€3, 6. 3a 3. 0. 0. 0. 0. 9. 0.

55, L e 2. 1. 0. 0. 0. 0. 0.

57, 2 . 5. 0. 0. 0. 0. 0. 0.

59, 5. 0. 1. 0. 0. 0. 0. 0. 0.

0. 69, 178, 106. 164, I 44, 29. 22, 0.

6i. 60. 9. 6. V 0. 38. 0. 0. fe 0.

6. Be 'R e 0. 0. 0. 0. 0. 0w

™ 5. i le 0. 9. 0. 0. 0. 0.

65. 6. PR 3. 2. o. 0. 0. 2 0.

07. 62, 45. 2. 0. 61, 0. 45, 0. 0. S,
58. 5. i 0. 0. 0. 0. 0. e 0. gf’ffi%;%
69. 9. 8. Se 0. . 0. 0. 0. 0. 0.

1. 21, 2. i 0. 20, 0. 0. a. 0.

12, 219, 142, 108. ‘125. 54, 40. 0. 22 0.

73. it 28. 7. 0. 15. 0. 20. 0. 0.

Tu. i1 i te g, 0. 2. 0. 0. 0.

' 7. . 2 0. 0. 0. 0. 0. 0.

77. 10, 1. 2. 0. 6. 0. 0. 0. 0.

74, 13, 16. . 0. 0. 0. 0. 0. 0.

50, 1. 4. 6. 0. 0. 0. 0. 2. 0.

81. 5. Su 7. 0. 0. 0. 0. 0. g.

al. 5. . 1. 3. 0. o. 0. 0. a. 0.

84.. 90. 140, 114, 21, 0. 36, 0. 22. 0.

854 36. 8. 1. 7. 7. 0. 0. a. 0.

87. 16, 11, 13, 0. 0.’ 0. 0. q. 0.

88 . 2. 6o 8. . 0. 0. 0. 0. 0. 0.

89, 44, 35. 15. 0. 29, 0. 24, 0. 0.

31, 1. 1. 0. 0. 2. 0. 0. 0. 0.

93, 9. 0. 2. c. 0. 0. 0. 0. 0.

95. 01, 18, 3. 0. 78, - 0. 35, 0. 0. )
$7. 4. 5. 3. 0. 15, 0. 40, 9. 0.

39, 45. 6. 4. 0. 36, 0. 0. 0. 0.

101. 23. 4 3 7. 13. 0. 0. 2 0.

103 266, 1268. 1124, 98. 40, 257. 23, 222. 0 .

104, 3. 14, 8. - 0. 2. 0. 0. 0. 0.

105. R ‘. 5. 0. 0. 0. a. 0. 0. . -
106, 87. 133. 106. 45, 21, 35, 0. 21, 0. g
107, 5. 6. 4, 3. 0. 0. 0. 0. 0. W
104. 140, 145. 12, 65. 0. 45, 0. 22. 0.
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Number of WFQV Channel 12-14 Irradiance Ohservations "Outfof Limits?
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<473, 1. 102, - 125, 32. 8. 264
2475, 12, 26, 214, 6. 1, Py
276. . 12, 82. 24, 34, 40, 6.
217. 11, 76. l6. , 154 19, 16,
279 13, 213, - 60, Ge 3. 11l
280. 10, 24. 115, 5. 4. 21,
281, 20. 9, . 95. 3. . 16.
283. 21, 73. 7. 3. 5. 19,
284, 4, 43, 49, 3. 5. 8.
285, 9e 20. 40, 6e V. .
<87. 12, 37. 136. 100, 63. 13,
-288, 16, 62+ 120. 13. 116. 1ub.
‘289, 21, 157, 84, 71. 50. 7.
291, 15, 38. 12, ié. 2. .
292, 19, . 50, 26. 1§, . 13.
293. 1, 19. 15, 3. 3. 3.
285, 14, 127, 6. Sa S 9.
96, 23, g1, 2. i3, i7a 0.
297, 15, 97, 101, 15. 14, 19,
299, 16, 66, 26. 3. 3. 5.
300. 7. 30, 12, (' 5. 2.
301, 154 224 16, 30. 145, 1,
303, 24, 67. 224 8. g, 4,
304, 19, 35. 22. 15, 20, 16,

S
e
éféﬁﬁ%
L
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TABLE D-6
Instrument Status Summary

' # MPS 1IN EACH LAY WLTH:
JULDAY CHI2 POV CHYY SHUT. CH12 SHUT. GO/HO GO ELECTRONIC ExB WAEA-0P TUIAL § 223
SABRBROW OPEN cLos KEJEC UR

%

o SED BEATER UN CALIB. ON TED F .DAY

320. 613, . 794, . <609, 2ii. 4, TER 2454,

121, 3339, 0. R 0. 0. 0. <954,

322, 3595, 88. . 16, 7 264 2. 3410,

. 324, . 5. 2. 3. 63 1. 617, 556,
325. 7. 0. 2. 0. 3. 0. 10.

326. 2. 0. 1. " 0. 3. 0. 4.

328. 2. 0. 1 0. . 0. 753. bud.

329. 3 0. 0. "IN 4, 0. 46,

330. 9. 2. 5. 2. 6. 0. '3,

332. 3. 131, 1. 0. 4. 545, 462.

333. 0. 0. . 41 0. 0. 4l

334, 5. 8. . 10. 6. 2. 0. "1y,

336, 1. 0.. 0. 0. 2. 599. 500.

337, 0. 0. 1 0. . 0. 0. 0.

33s. 5. 0. 3., 0. 2. 9. 6.

340. 3. 1. 0. 0. 3. 545, 456,

341, 0. 0. 3.. 0. 5. 0. 5.

3824 449, 783, 63, 115, 18, 0. 453,

384, 0. 0. 1. a. 0. 665, 565,

345, 0. 0. 1. 82 3. 0. 81,

346, 4. 0. 3. 0. 0. 0. 4.

368, 2. 0. te . 0.. 2. 628. 533,
349, 1. 0. 0. 0. . 3. 0. te .

350. 19. 1. 9. EEN 28, 0. 99,

. 352, 0. 0. 0. 0. 0. 592. 490.
gjj%s 153, 0. 0. 2. 0. 2. 0. 2
i 354, 8. 263. " Ha 6a 4. 1. 19,
356. 5344, 0. 5339, 0. 3. 731, “6bi,

357.  s084, 0. 5043, 0. T 0. “40 7

358, 5342, 0. 5338, 0. 7. 0. 4685,

360, 0. 0. . 0. 1 545, 454,

36l 0. 1. 0. Q. 0. 0. 0.

364 6, . 6. 4 (-1 1. Q. i3.

364. 1. 0. 0. o. 2. 837, 535,

365. 821, . 156. 57, 113 . 9. 1 1T,

1. 7. 2. 5. 0. 4. 0. 10.

3. 5. 9. 1. 0. 10. 501. 436,

4. 2. 0. 6. €2, . 0. 94,

5, 6. 0. 54 0. 2. 0. 8.

1. 0. 0. 0. 0. "o. $02. 429,

3. 1. © 0. . 0. 4. 0. 5.

9. 6. 4. 5, N 0. 0. 10.

1. 2 0. 0. 0. 4, EN 422,

12. 462. 1036, 73. 23z, i, 0. 560.

) 13. 6. 3. Sa 3. 4. 0. 13,
15, 0. 0. 1. 0. 0. 104, 78.

. 16. 0. 0. 0. 0. c. 0. 0.
7. 5. 3. 3. ud, 0. 0. 50,

19. 2. 1. 2. 0. i, 35, 270,

20. 0. 0. 0. 0. 0. U, 0.

it 3. 1. 3 41, 7. 0. 46

23. 6. N 3 5, 2. 176. 165,

25. 8. EN 6. kR 2. . a9, 428,

27. Se 0. 4, Q. 2. 106, 87.



TABLE D-6 (Cont'd)

_.Instrfument Status_ Summary
¢ NFS 1N EACH LAY g!‘ﬂ:

auoar  genz fov cul g Gl ST GROI0, R, KIGRIONS B0 Mot RS BB oav @
* % ,;§§. 
29. 7. 2, 7. 43, 124 460, 419,
31, Te 3. 3. T 3. 2. 495, %30,
33. 5, 11, 3. 11, 3. 76, 66,
35. 6. 5. d, 'R 1. 493, 427,
i7. Se 2. 4, Q. 2. 504, %35,
39. 0. 0. 0. 0. 2. 4724 398.
40. 2. 0. 1a 0. - 0. 6
41, 9. PYE 6. 1. o9 1. 19,
43. 4 1. 1e 41, 1. 113, 89.
44, 522, 1099, 23, 51, 6o 0. 465,
45, 6. 0. 4, 0. 2. 0. e
47, i, 0. 0. 0. 2. 493, 419,
48, 548. 0. 24, £z, . 0. 476,
49, 6. 1. 4. a. 2. 0. b
Sla 0. B 2. 0. 2. 483, 416,
52. 1. 0. te 0. 4. 0. 4.
54. 6 L 5. N 3. 0. 10,
55, 64 ‘. 3. 4. 1. 97. 79.
57. 0. 0. kN 0. 2. 485. 414,
59, 3. 0. R 0. 1, 584, 454,
00, 528. 1124, 22, <l 5. 0. 472,
61, 9, 4. 5. " i, 0. 17,
63. P [+ 8 te 4, 3. 497, 441,
b4 2, 0. 0. 0. 3e 0. 3.
65. 6e de Se 2. 2e 0. 10.
67. 0. 0. 0. . 0. Vi, 87. ggfé
68 1. 0. 0. . O« 1. R t. L
694 8. 3. Se 3. 2. 04 12
71. 0. 0. 2. 0. %a 504. 430.
72, 527. i. 24, £2, 3. 0. 470,
73. 7. 1. 4, 0. o 0. 9.
75 16. 0. 2. 0. 1. 76, 327,
76. 24 0. 0. 0. 4, -~ Q. 4.
71. 6« 2a 4. 43, 1. 0. 26,
79. 4. 0. 3e 0. 6« 432, 291
80. 2. 0 1. 0. 2. 0. ER
8, 6. 6o 6a 6o 4a 0. 15,
83, 0. 1. de 41, 2. S09. 475,
84, 526. 1117, 24, Sz d. 0. 512,
85. 8, 0. S . 7. 0. 9.
87. 7. 0. 2. . 0. 3. 549, 460,
88. 1. 2. 1. 0. 2. a. ‘ ER
89 19. 28. 17. 4. 6o 0. 28.
91, 13, 0. 10. 0. 1. 1. 10.
93, 6. 4. 4. 4, 0. 524. 454,
95, 9. 4, 8., 3. de 139, 125,
37. 29, i 25. 1. 2. Sud. 480.
99. 29. [ 27. . e 3. 524, 484, )
101, 221 5. 15. 4. 2. 145. 192,
103. 2. 0. . 615. 3. 5474 1017,
104, 1. 2. 4. 0. 5. 0. 8.
105, 1. 0. ., 2. 0. 1. 0. EW
106, 527. 1118, 23, £y, 4, 0. 471,
107, 1. 0. . 2. e 0. i,
108, 522, R 24, £, 5. 0. 466,



TABLE D-6 (Cont'd)
Instrument Status Summary

) MES 1IN EACH IA! WiTH:
JULDAY C%Z POV CE1! SHUT. CHCZ 3HUT. GU/KO GJ ELECTRONIC EHRB NARN~UP TOTAL # 2

=l

,;5? HAREOW OPEN CLOSED =~ HEAIER GN CALIb. ON siiek b BES Ay
109. 9. 0. 3. 0. 0. 0. I
111, 3 0. 0. 541, 3. 520, 371,
112, 0. 0. 2. 0. 0. 0. 2
113, 6. 0. 3. 0. 3. 0. Be
115, 2. 0. te 0. 6. 540, 468,
116, 3. 0. 2. 127, a4, 0. 117,

- 117. 0. 255. 1. a. 0. 0, IR
118, 522. 844, 23, 52 4, 0. 469,
19, 9. 13. . e 13. 0. 0. 6e
121, 7. 8. . Se €, 3. 3be 38.
123, 0. 0. 0. 0. 0. 437, 426,
124. 5. 0. 3 o 6. 0. 6.
125, 9. 4. ", §s, 3. . 50.
127. 1. 0. 1 0. 3. 531, 456.
148, 4, 0. 4, 0. 7. 0. de
129. 8. 3. 5. 2 3. 0. e
131, 6. 1. 4. 1. 1. 534, 459,
133. 1ss. 0. 22 50. 5. 317, 623.
134, 139, 0. 4. 0. 2. 0. 117,
135, 9. 6. 6. 5. 5. 0. 5.
137. 16, 20, 18, z. i, 534, 472,
139. 3. 2. 2 . E 140, 177.
140. 0. 0. Py 0. 0. 0. 2.
181, 7. 12, 6 s3. 1. 0. a3,
183, z. 0. 0. “ 0. i Py 471
144, 529. 1117, 23. £2. 7. Qe 474,
145, 7. 7. 5. a7, 3. 0. 45,
187, 0. 9. 0. 0. 1. 932, 457,
148, ER 1. 0. a. 3. 0. 5.
149, 10. 3. 1. ER 4. 0. 4.
151, 1. 0. 0. 0. 1. 146. 120,
152, 1, g, 0. © 0. 1. 0. 1
153, s. 0. 5. a. 0. 0. 1.
155. 0. 0. 1 a. 4, EFER 119,
156, ko7, 0. 24, 42 7. 1. 414,
157, 15, 3. 17, 3. 5. 0. 20.
159, 12, 1. 8. 41, 4. 9. 55,
160, 2. 0. 0. 41, 2. 0. 3z
161, 9. Se 5. g8, 3. 0. 63.
163, 1. 0. 1. 0. 1. - TS 188.
o4, 0. 0. 0. 0. 1. 0. 1.
165, Te 0. 0. 0. 1. 0. 1.
167, R 265, 0. 0. 2. 146, 121,
168. 528, B TT R 22 i, 7. 0. 472,

- 159, 9. Sa 5. 5. 3 0. 4.
171, . 0. 0. 4. 4. 524, 8.
) 1724 4, 2. 1. 0. Ge i 7.
174, a. 0. 3. 0. 3. 0. 6.
175. 0. . 0. 2e 0. 1. 4ui. 408,
176. 3. 0. R 41, 5. 0. 47,
177, 10, 3e 6. TR 7. 0. 32,
179, 1. 0. 2. 0. 7. s, 104,
180. 524, 0. 2z. <z, 6. 0. 510,
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JULDAY

igi.
183.
184.
185,
187.
188,
‘1896
191,
192,
194.
195,
196.
197,
199,
200.
201,
203.
204,
205,
207.
2048.
209.
FARRS
LVde
213.
215.
ilo.
217,
219.
220,
Py N
223,
224,
£45.
227,
248,
224,
231,
232.
233,
2354
2364
237.
239.
2604
<t
443,
244,
“45.
247,
248.
249.
251,
252.

12,

8.
Se
T
507.
3.
10.
4.
9.
2.
2.
10.
2.
529.
10.
Se
4.
12.
4,
1.
7.
1e
7584
9.
7.
9.
[N
2,
3.
11,
2.
523.
10,
2.
2.
6e
3.
L
1.
3.
483.
4.
4,
4.

9.
4.
8.
2.
527.

POY CHIY SHUT.
¥ OPEH

b
te
[+
0.
0.
teo
be
Qe
109484
0.
Oa
Qe
P
te
0.
0.
0.
0.
13.
Ou
Q.
4.
Q.
0.
e
0.
1233,
L XY
1.
de
i
0.
0.
7.
a.
Q.
S.
Q.
0.
3a
2e
0.
G
261,
3124
0.
te
0.
0.
1e
0.
Ca

Qe

TABLE D-6 (Cont'd)

Instrument Status Summary

§ MPS IN FACH CAY WiTH:
cid sul.

LOSE
S.
4.
0.
[N
2¢
S.
5.
[P
28.
2.
Te
O.
8
4934,
Se
6.
0.
24,
7.
1.
le
5.
EN
3.
7.
2.
193,
10.
te
Se
2.
de
0.
He

194

GO/H0 GU

BLECTROMIC EXB

HEATER UN CALIB. ON

€.
Q.
[+
4t
41,
Q.
41,
Gl.
Sie
ER M
0.
Ce
43
41,
0.
0.
0.
51
133,
Q.
41
3.
Q.
Q.
41,
Q.
437,
'™
41,
&3,
4z,
Q.
4.
2,
15.
0.
Se

0.
PR
0a
0.

£s.
0e

st.

62

41,
0.
0.

g,
6o

4t

4t
s2.

1106

-3
11,
e
9.
6e
12,
3.
d.
104
4.
Ve
Be
da
7.
7.
4.

15«
LN
3.
1.

>32.

7.
7.
J.

+ e

3.
L
Je
2.
Ge
3.
S
3.
7.
3.
3s
4,
6.
4.
Je
Ge
7.
3.
7.

2.
Q.
5.
13,
Se
4.
6.
7a

[V
541,
Q.
0.
4830
0.
Qe
53,
Ve
0.
Sate
O
O
544,
g,
e
Side
Q.
Q.
949,
0.
vO.
3448
0.
Ue
527.
305.

S536.
G.
527,
334,
0.
i,
154,
O

WARB=0P TUIAL §
HREJECT

ED P

i,
#5858,

3.
584
447,
12.
35.
481,
467,
38.
454,
4o
43.
2633
Se
N
447,
«78.
117,
$60.
6.
18.
458
-3
51,
454,
758.
12,
8.
29.
680,
i07.
23,
e
468,
448,
16
453.
3.
4,
483.

9i.
127,
a4l
65.

464, .

6,
457,
521,
3.

5 3a

161,
494,

ars
513
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%2?5%
i
%%§§§
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B
%

G

e



s

-
F 2
%? s
Z

JULDAY

£53.
455,
256,
257.
259%.
260,
261,
i63.
264,
265,
267,
268.
269,
271,
272.
473,
275.
276.
277.
279.
280.
481,
483.
204,
245,
287,
288.
289.
291,
482
293.
295
2964
297.
299,
300,
301.
303.
304.

cdi2
HABBO

0.

532.
12,
4,

fe
1.

1.
2
.
2.
2.
187,
0.
1.
0.
5.
0.
4o
1.
527,
9.
3872,
5427,
3959,
2.
4o
35,
i,

t.
533,
0.
6.

rov cutl sSiu?. ¢
W OPEX

13.
Q.
0.
6.
Ou
Ou
Oe
Q.

1123,
2.

‘e .

te
0.
0.

0. .

5.
0.
R
b
0.
1.
0.
Ta
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

Q..

1173,
[+ 8
356,
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21!,
Te
0.
e
1.
24,
L
4o

4e
1e
Je
14,
PR
Q.
10.
Oe
0.
0.
Se
6.
2.
0.
22. .

1.
82.
414,
0.
0.
41,
Ou
Se
Qe
0.
6.
Q.

Q.
41,
41,

Q.

Q.
Sz.

41,

0. .

C.
0.
41,
0.
0.
0.
Q.
£s.
Q.
41,
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0.
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Q.
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Se
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Sle
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TABLE D-7
Data Quality Loss Interval Flags for Undefined FOV Locations
JULIAN DATE A -8 c D £ 7
320- 77,728 14758/18.99 1/.0003 3/.0040 1/.0016 0/0
321 126,496  24131/19.08 167.0032 17/.0136 0/0 0/0
322 167,136 31855/19.08 244/.036% 264/.1576 433/.5184 8/.0048
3124 171,168 32388/18.92 11/.0016 17/.0098 2/.0008 0/0
328 169,760  32400/19.09 11/.0018 11/.0064 2/.0008 2/.0008
328 172,160 32714/19.00 9/.0052 7/.0040 0/0 0/0
330 164,896  31411/19.05 21/.0032 23/.0138 33/.0200 8/0
333 159,200 30352/19.08 18/.0028 21/.0128 2/.0016 1/.0008
336 145,780  27677/18.99 7/.0012 6/.0040 27/.0184 0/0
338 154,658 29577/19.12 0/0 0/0 33/.0424 4/.0024
340 161,760 30788/19.@3 9/.0014 10/.0064 48/.0298 54/.0338
118 170,624  32431/19.01 16/.0023 14/.0080 7/.0040 2/.0008
349 168,800  32226/19.09 0/0 0/0 30/.0178 0/0
354 161,824 31006/19.16 45/.0083 67/.0418 $0/.0560 4/.0024
357 158,552 30455/19.09 11/.0017 16/.0104 32/.0200 0/0
360 1,344 242/18.01 0/0 0/0 /0 0/0
i81 171,328 33355/19.47 14/.0020 13/.0072 13290/7.7568 1224/.7144
362 157,664 30177/19.14 14/.0022 21/.0136 87/.0128 1/.0008
54 1,536 279/18.18 0/0 0/0 6/0 0/0
365 104,224 19980/19.17 50/.0012 64/.0618 69/.0684 0/0
|3 168,832 32288/19.12 16/.00868 44/.0264 4/.0024 2/.0008
4 110,388 21453/19.44 598/.0134 §0/.0544 38/.0344 517.0048
111,680 21758/19.48 45/.0101 37/.0328 0/0 0/0
12 117,984 22611/19.18 29/.0061 20/.0108 31/.0264 1/.0008
20 102,368 19716/19.28 0/a 0/0 0/0 0/0
7 90,816 17423/19.18 0/0 5/.0056 a/0 0/0
i3 63,008 11939/18.95 0/0 ¢/0 6/0 0/0

Cumulative and relative (expressed as a percent right of slash mark)
frequency of occurrence of selected parameters for each day checked. Column A
is the number of observations for which the scanner was on. Column B is the
occurrence of undefined latitude FOV locations for channels 15 and 19. Column C
is the Platinum Temperture Monitor Flag for the four longwave channels. Columns
D, E, and F are occurrences of the Alpha Encoder quality flag turned on, Alpha

angle more than one count from nominal, and Alpha angle greater than 266,
respectively.

* Fromm, M.D. and P.H. Dwivedi, 1982. Validation of First Year ERB-7 NFOV
Data. Research and Data Systems, Inc. Prepared for GSFC under contract
NAS 5-26123.

* ¥

The undefined FOV locations which range from 18-20% per day result from
the FOV over the horizon and gimbal motion of the scan head. For more
details please see page 21 of the MAT User's Guide Document.
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JULIAN DATE
40
45
52
60
64
LH)
72
77
84
89

108
108
111
112
117
119
123
128
134
140
144
148
152
138
160
164
168
172
176
180
183
187
191
185

A
114,464
117,728
116,000
113,984
107,618
116,896
169,824
159,072
150,784
153,760
162,976
170,378

14,080
161,824
463,968
116,296
146,528
136,256

12,418
143,328
155,776
131,680
144,960
158,872
129,728
123,520
145,472

17,648
133,440
156,672
156,224
180,840
142,080
129,888

TABLE D-7 (cont'd)
. Data Quality Loss Interval Flags for

Undefined FOV Locations

8
21965/19.19
22498/19.11
22322/19.24
21877/19.28
20809/19.34
22533/19.28
32792/19.31
30721/19.31
29107/19.30
29696/15.31
31586/19.38
33110/19.36
2712/19.26
31360/19.38
31733/19.35
22734/19.45
28448/19.42
26350/19.34
2421/19.50
27910/19.47
30197/19.38
25642/19.41
28185/19.44
31085/19.44
25185/19.41
24065/19.48
28264/19.40
33396/19.46
26041/19.52
30523/19.48
30389/19.45
31267/19.48

27688/19.49

25316/18.49

109

C
0/0
2/.0004
0/0

13/.0029
1/.0002
8/.0017

22/.0032
7/.0011

25/.0041

44/.0072
8/.0012

19/.0028
6/.0107
1/.002

39/.0059
1/.0002

30/.0051

22/.0040
0/9
8/0

33/.0083

40/.0078

17/.0029

17/.0015

43/.0083
8/.0018
4/.0007

48/.0070

§7/.0107

27/.0043

37/.0059

§3/.0082

40/.0070

18/.0035

D
0/0
2/.0016
8/.0072
0/0
2/.0015
9/.0080
25/.0144
$/.0040
24/.0160
39/.6256
18/.0120
18/.0112
4/.0288
10/.0064
34/.0208
7/.0056
25/.6168
32/.0232
or0
4/.0024
23/.0144
35/.0264
15/.0104
15/.0036
27/.0218
4/.0032
11/.0072
49/.0288
§4/.0480
23/.0144
46/.0286
$9/.0368
32/.0224
20/.0152

E
0/0
0/0
1/.0008
1/.0008
77/.0712
31/.0264
26/.0152
0/0
32/.0218
4/.0024
$29/.3248
$52/.3232
88/.6320
133/.0824
8875/5.4128
20403/174538
7315/.4.9920
29/.0216
0/0
11/.0080
0/0
74/.0560
27/.0184
§6/.0800
18/.0136
0/0
/0
60/.0352
32/.0240
58/.0168
85/.0544
135/.0840
38/.0264
$4/.0418

6/0
6/0
6/0
0/0
$4/.0504
0/0
0/0
0/0
1/.0008
2/.0018
0/0
0/0
0/0
0/0
0/0
0/0
9/0
5/.0040
6/0
0/0
0/0
4/.0032
0/0
3/.0018
13/.0104
0/0
0/0
1/7.0008
2/.0016
0/0
0/0
6/0
0/0
0/0
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- TABLE D-7 (Cont'd)

Data Quality Loss Interval Flags for Undefined Fov Locations

JULIAN DATE A B c

o B | 4
200 165,828 32384/19.51 170/.02%6 151/.0912 112/.0872 1/.0008
204 148,704 28958/19.47 17/.0029 23/.0112 §1/.0408 0/0
208 171,138 33317/19.47 44/.0084 3s5/.0208 80/.0352 s/0
212 157,792 30737/19.48 $0/.0079 43/.0272 60/.0380 6/0
213 170,848 33260/19.47 19/.0028 23/.0138 30/.0178 0/0
17 150,432 29279/19.48 25/.0042 48/.0304 151/.1004 0/a
' 221 168,528 32937/19.50 58/.0088 79/.0464 202/.1182 0/0
228 171,848 33458/19.49 $8/.0082 48/.0288 88/.04s8 6/0
228 188,592 32485/19.48 31/.0047 27/.0180 29/.0176 ~ 0/0
237 151,643 29508/19.48 26/.0043 43/.0280 34/.0224 1/.0008
240 144,960 28212/19.48 34/.0089 38/.0240 32/.0224 6/0
244 83,958 16417/19.53 27/.0080 35/.0418 27/.0320 1/.0008
48 173,504 337172/19.48 72/.0104 $1/.02¢8 31/.0018 1/.0008
45%; 232 133,056 25760/19.38 18/.0141 $9/.0820 28/.0218 0/0
s 56 158,872 30431/19.52 496/.0798 284/.1824 32/.0208 1/.0008
261 183,538 29€18/19.29 13%/.0220 89/.0878 113/.0738 4/.0024
288 159,040 31301/19.68 478/.0747 308/.0240 202/.1272 7/.0048
268 139,458 26919/19.30 29/.0052 20/.0144 $/.0040 4/.0032
372 11,872 2345/19.78 11/.0232 147.2388 $2/.4384 6/0
278 1,800 314/19.62 0/0 0/0 0/0 9/0
279 132,578 26087/19.8% 238/.0448 1381/.1040 140/.1058 1/.0008
283 172,084 33314/19.38 180/.0262 - 152/.0880 136/.0752 $/.0032
287 151/072 25755/19.68 600/.0993 3381/.2224 100/.0684 7/.0048
291 123,778 23958/19.38 37/.0078 28/.0224 80/.0648 0/0
298 120,768 23787/19.70 235/.0488 138/.1128 71/.0884 1/.0008
299 160,288 31098/13.41 29/.0048 41/.0512 83/.0520 0/0
303 172,320 33981/19.71 $9/.0086 89/.0400 70/.0408 1/.0008
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TABLE D-8

gggﬁ% NFCV Channels 15-22, "Out-of-Limits" Observations.

;%? JOL.BATE  CHIS Ciln cui? cuis cate cH20 cHat Cus2
320 1 27 Py vy 3 6 . z
321 162 172 125 247 1s e 117 21
322 461 kP 324 w33 2480 266 239 Ty
- 324 led 72 77 J64 20 17 16 25
30 168 as 60 293 % 10 e '
328 210 195 53 397 10 3 11 12
7 130 125 7 5% 436 31 Py 22 i
313 213 67 S 356 19 17 4 21
336 160 173 v3 154 1S 12 i 13
34 7 39 50 Jsl 9 oy & e
380 207 7] 03 Joit 16 3 te 18
ETY 0 9 Q 0 o 3 0 0
348 263 wo 50 ok 23 13 14 23
363 174 74 w3 3us 7 1 2 9
352 ¢ 0 0 9 0 0 0 o
354 343 164 106 409 69 ou a9 66
357 7 75 81 “50 21 15 13 17
369 o 1 0 22 [} 0 v 0
11 307 0o 65 500 17 287 e 28
382 134 45 59 10763 25 18 25 21
J6a 0 ' o ey 0 0 v 0
365 2317 192 88 7863 S4 50 So 20
1 n 97 $0 vedd 56 37 47 37
257 13s 122 1961 78 6l el 63
5 219 ¥a o8 2054 “u 23 i5 37
§§§§ 12 297 108 43 1033w 32 1d 19 27
= 20 247 63 . “ets S 3 5 ]
27 134 93 “9 31298 16 3 s S
a3 75 3¢ 23 4745 4 Q 3 }
%0 154 73 &5 6444 2 4 2
5 292 1ed 57 6044 18 3 7 2
52 PH 87 43 6837 154 % 19 s
60 e 10y 40 10179 12 a 9 S
64 174 60 24 7730 1 7 2 2
65 1317 84 i8 3810 22 9 9 10
72 it 451 W71 22170 46 38 “o i
77 15 wls 56 23441 364 23 21 7
s 3t “53 425 21611 229 ., 36 ie 17
a9 a0 559 S17 22968 40 S9 6t %3
105 1513 (1Y) a7 L7045 169 29 32 Y
108 119 546 $03 27614 133 33 s 20
111 ] 31 33 2377 4 S ° 4
12 18 wld 430 20545 10 23 30 10
17 e weld s0d  25:00 57 43 Yo n
19 60 264 JeS 19408 54 17 1 S
e 123 215 56 57 20555 22 20 20 25
124 1714 79 W1 U540 39 33 33 i
; 134 220 92 19 23eve 53 PN 53 w7
' 140 154 70 $5  2042e & 7 18 15
el 139 ils a2 ivyu2 25 23 45 23
148 217 123 70 20403 30 28 27 ‘4

é%g’ * Fromm, M.D., and P.H. Dwivedi, 1982. Validation of First Year ERB-7 NFOV

Data. Research and Data Systems, Inc., prepared for GSFC under contract
NAS 5-26123. 111



TABLE D-8 (Cont'd)
NEOV Channels 15-22, "Qut-of-Limits" Observations

JUL. DATZ  CHIS CH16 ca? cdg cid Cu2o cH21 ci142
152 189 12 $9 20120 22 16 19 21
156 151 |t 7V 2u011 25 W7 13 20
160 139 78 ol 21943 45 34 KPS 28
164 136 6d <6 21942 13 ™ 8 6 T
168 1686 96 61 25486 19 12 is 20
172 133 131 73 33283 41 31 29 34
176 167 9y 43 23799 37 29 26 29
180 183 92 w2 28261 29 21 19 28
183 229 164 124 28247 sé 46 45 50
187 200 150 1 27929 63 63 53 54
191 173 102 76 29058 33 3 35 34
195 134 Ty 6d 21533 29 22 21 5
200 260 . 174 150 23459 106 109 a9 103
204 4 tio 1% 21548 25 20 21 24
204 230 192 w2 232457 42 37 3y . 40
212 247 168 110 21464 47 L4 42 44
213 233 174 wa 22377 . 27 V20 27 26
217 62 o4 140 19013 43 48 42 40
221 274 194 139 30394 76 67 o7 73.
225 328 423 150 27022 45 33 51 47
228 265 144 112 22042 28 22 28 26
237 230 - 151 30 24723 33 33 a1 40
249 225 130 ds 17591 n 30 EES 35
248 148 48 71 3351 31 27 <3 29
pLY ] 325 138 1«6 20ule 40 s 31 40
252 132 71 73 14306 32 32 34 36 .
258 133 850 576 19181 10t 103 93 33
2861 223 104 162 18263 e 35 4 .
265 643 ST 240 19035 138 129 123 142
268 179 47 68 17827 22 o 17 21
272 38 23 12 1844 10 3 3 10
276 ] ] 0 436 ) Q M) 0
273 349 134 128 15405 47 51 30 42
283 33 144 250 13477 31 at 73 32
237 259 211 1S 22983 35 34 3 42
291 234 7% 51 1lasi 35 30 29 is
295 146 143 W7 1433 54 45 3d Jo
293 345 105 103 24208 41 30 27 31
303 206 154 1s4 0 23229 48 48 S3 58
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