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The Document Revision Record contains information pertaining to approved document changes.
The table lists the date the Software Configuration Change Request (SCCR) was approved, the
Release and Version Number, the SCCR number, a short description of the revision, and the
revised sections. The document authors are listed on the cover. The Head of the CERES Data
Management Team approves or disapproves the requested changes based on recommendations of

the Configuration Control Board.

Document Revision Record

SCCR Releallse/ SCCR . . Section(s)
Approval Version Description of Revision
Number Affected
Date Number
05/10/01 R3Vv4 259 Added new PGE CER4.5-6.3P1. Sec. 3.0
Updated format to comply with standards. All
09/24/01 R3V5 297 Added the binary QC file as input to and output Sec. 3.3
from PGE CER4.5-6.3P1.
Updated format to comply with standards. All
03/21/02 R3V6 322 Added new PGE CER4.5-6.1P2. Sec. 2.0
Added new PGE CER4.5-6.2P2. Sec. 4.0
Corrected file disposition for SSFAS-NIT files. Sec. 4.0
Updated format to comply with standards. All
04/26/02 R3V7 346 Updated Error Messages. App. B
Updated Sample ASCII files. App. C
SSFB-nadir and SSF-nadir products produced Sec. 4.0
by PGE CER4.5-6.2P2.
Updated format to comply with standards. All
06/21/02 R4V1 367 Added new PGE CER4.5-6.1P3 for processing Sec. 3.0
Aqua data.
Updated CER4.5-6.1P2 to use dynamic SSC Sec. 2.0
produced by PGE CER2.4P1.
Updated format to comply with standards. All
08/20/02 R4V2 381 Updated CER4.5-6.2P2 to produce binary Sys. Overview
SSF/SSFA validation product. & 5.6
Updated format to comply with standards. All
09/19/02 R4V3 393 Added Production Strategy PS4_7 to PGEs Secs. 2.2.2,
CER4.5-6.1P2 and CER4.5-6.1P3. For normal 2.35,2.3.6,
operations, $PS4_7 = "Null.” When Default 322 335
Spectral Correction Coefficients are to be used, 33 6' &B 1
$PS4_7 ="DefaultSCC." o '
e Updated format to comply with standards. All
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10/10/02 R4V4 399 |e Corrected Input CCode for PGE CER4.5-6.2P2 Secs. 5.2.2,
from $CC4_8to $CC4_5. 5.3.1,&5.3.2
e Updated format to comply with standards. All
01/27/03 R4VS5 416 |e Changed Parent PGE name to CER4.1-1.1P3. Secs. 3.3.3 &
3.3
¢ Updated format to comply with standards. All
08/27/03 R4V6 461 |e Added new PGE CER4.5-6.3P2. Sys. Overview,
Sec. 7.0, App.
B,&C
¢ Added new PGE CER4.5-6.4P1 for production of Sys. Overview,
monthly validation product. Sec. 8.0, App.
B,&C
e Updated format to comply with standards. All
12/08/03 R4V7 488 |e Added new PGE CER4.5-6.3P3. Sec. 8.0, App
B,&C.8
e Updated format to comply with standards. All
06/30/04 R4V8 543 |e Output validation files no longer removed in Sec. 5.6
CER4.5-6.2P2. Files required as input to
CER4.5-6.4P1.
e Corrected input data file name for CER4.5- Sec. 9.3.2
6.4P1.
e Updated format to comply with standards. All
08/02/04 R4V9 547 |e Changed output Configuration Code for CER4.5- Sec. 1.2,2.2,
6.1P2 and CER4.5-6.1P3 from CC4_8 to 24,25, 2.6,
CC4_5. 2.7,3.2,3.4,
3.5,3.6,&3.7
¢ Added 'Archive’ destination for CER_GQCI* files Secs. 2.6, 3.6,
created by PGEs CER4.5-6.1P2, CER4.5-6.1P3, 7.6,&8.6
CER4.5-6.3P2, and CER4.5-6.3P3.
e Updated format to comply with standards. All
11/24/04 R4V10 568 |e¢ Added new PGE CERA4.5-6.6P2. Sys. Overview,
Sec. 10.0,
App. B, & C
¢ Modified Alternate contact for all PGEs. Secs. 1.1, 2.1,
3.1,4.1,51,
6.1,7.1,81, &
9.1
e Added spectral correction coefficient file Secs. 8.35&
descriptions to input. 8.3.6
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11/24/04 R4V10 568 Updated format to comply with standards. All
(Cont.)
12/08/04 R4V11 572 Added new PGE CER4.5-6.6P3. Sys. Overview,
Sec. 11.0,
App. B, & C
Changed file frequency designation for CER4.5- Sec. 10.6
6.6P2.
Updated format to comply with standards. All
3/07/05 R4V12 578 Added Environment variables, SS2, PS2.4, and Sec. 10.2
Cc2.4.
Added input files (SCCD, SCCN) for spectral Sec. 10.3
correction.
Updated format to comply with standards. All
4/04/05 R4V13 581 Added additional parent PGE info for PGEs Secs. 7.1.3,
CER4.5-6.3P2, CER4.5-6.3P3, CER4.5-6.6P2, 8.1.3,10.1.3,
and CER4.5-6.6P3. &11.13
Added alternate source PGEs and corrected Secs. 7.3, 8.3,
input numbering for CER4.5-6.3P2, CER4.5- 10.3,&11.3
6.3P3, CER4.5-6.6P2, and CER4.5-6.6P3.
Corrected file names for CER4.5-6.6P2 PCF Sec. 10.4.1
generator and PCF and PCFin output files.
Added input files (SCCD, SCCN) for spectral Sec. 7.3
correction for CER4.5-6.3P2.
Updated format to comply with standards. All
5/11/05 R4V14 587 Corrected PGE descriptions. Overview
Added additional input and output to PGE Sec. 5.1-6
CER4.5-6.2P2.
Changed File Disposition for dynamic ancillary Secs. 2.3.5-6,
files. 3.3.5-6,
7.3.5-6,
8.3.5-6,
10.3.5-6, &
11.3.5-6
Changed File Disposition for input files. Secs. 6.3.1,
7.3.1,8.3.1,
9.3.1-2,10.3.1,
&11.3.1




Inversion Operator’s Manual R5V16 12/7/2015
Document Revision Record
SCCR Rdegw/ SCCR . . Section(s)
Approval Version Description of Revision
Number Affected
Date Number
5/11/05 R4V14 587 Remove disabled PGE CER5.2P1 as a target Secs. 1.1.4,
(Cont.) PGE from all Inversion PGEs. 1.6,2.1.4, 2.6,
3.1.4, 3.6,
6.1.4, 6.6,
7.1.4,7.6,
8.1.4, 8.6,
10.1.4, 10.6,
11.1.4,&11.6
Added Parent PGE. Secs. 7.1.3 &
8.1.3
Modified environment script requirements. Secs. 7.2.2 &
8.2.2
Added additional error messages for PGE App. B
CER4.5-6.2P2.
Updated PCFin entry for PGE CER4.5-6.2P2. App. C
Updated format to comply with standards. All
10/10/05 R4V15 596 Added CC4_8 line and a note. Secs. 2.2.2 &
3.2.2
Updated PCFin entry for PGE CER4.5-6.1P3, App. C
CERA4.5-6.3P3, and CER4.5-6.6P3.
Updated format to comply with standards. All
05/02/06 R4V16 625 Expected output files SSFB-nadir and SSF-nadir Table 5-6
were changed from mandatory to optional.
Updated format to comply with standards. All
03/21/08 R5V1 N/A This was an Excel version that ultimately wasn’t All

used.
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12/08/08 R5V2 690 |e Updated directory structure for PGEs CER4.5- Secs. 1.1.1,
6.1P2, CER4.5-6.1P3, CER4.5-6.2P2, CER4.5- 211,224,
6.3P2, CER4.5-6.3P3, CER4.5-6.4P1, CER4.5- 24.1,2.4.2,
6.6P2, and CER4.5-6.6P3. 25.3,3.1.1,
e Updated Responsible Persons for all PGEs. 3.2.4,34.1,
e Updated estimated runtime, memory and disk 2‘11'% gii
usage for PGEs CER4.5-6.1P2, CER4.5-6.1P3, 5'2'4' 5'4'1’
CER4.5-6.2P2, CER4.5-6.3P2, CER4.5-6.3P3, 5'4'2' 5'5'3’
CER4.5-6.4P1, CER4.5-6.6P2, and CER4.5- 6.1.1' 7'1'1’
6.6P3. L
724,741,
7.4.2,7.5.3,
8.1.1, 8.2.4,
8.4.1,8.4.2,
8.5.3,9.1.1,
9.2.4,9.4.1,
9.4.2,9.5.3,
10.1.1, 10.2.4,
10.4.1, 10.4.2,
10.5.3, 11.1.1,
11.2.4,11.4.1,
11.4.2,11.5.3,
App C: C.2,
C.3,C.5C.7,
C.8, C.9, C.10,
& C.11
03/04/09 R5V3 704 ¢ Added new PGEs CER4.5-6.1P4, CER4.5- SUPSYStem
6.1P5, CER4.5-6.2P3, and CER4.5-6.4P2 and Overview, Secs.
renumbered subsequent PGEs. 4.0-7,5.0-7,
8.0-7, & 13.0-7
e Updated Environment Variables for PGEs Secs. 2.1.3,
CER4.5-6.1P2, CER4.5-6.1P3, CER4.5-6.3P2, 2.2.2,2.3.1-3,
CER4.5-6.3P3, CER4.5-6.6P2, and CER4.5- 24.1-2,253,
6.6P3. 2.7,3.2.2,3.3.1-
3,3.4.1-2,3.5.3,
3.7,10.2.2,
11.2.2,14.2.2, &
15.2.2
« Added Mandatory/Optional file information for Secs. 10.3.5-6,
Environment Variable PS4_7 to PGEs CER4.5- 11.3.5-6, &
6.3P2, CER4.5-6.3P3, and CER4.5-6.6P2. 14.3.5-6
e Updated directories in the Expected Output table Secs. 2.6, 3.6,
for PGEs CER4.5-6.1P2, CER4.5-6.1P3, 7.6,10.6, 11.6,
CER4.5-6.2P2, CER4.5-6.3P2, CER4.5-6.3P3, 12-6,1é‘:3-6, &

CERA4.5-6.4P1, CER4.5-6.6P2, and CER4.5-
6.6P3.

Vi
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03/04/09 R5V3 704 |e Corrected SCOOL filename and file location. 86088- ;§>3 &
(Cont.) e Changed “PCF” to “pcf” in filenames. (03/30/09) Secs. 2.4.1,
34.1,4.4.1,
54.1,74.1,
8.4.1,10.4.1,
11.4.1,12.4.1,
13.4.1,14.4.1,
15.4.1, Tables 2-
6, 3-6, 4-6, 5-6,
7-6, 8-6, 10-6,
11-6, 12-5, 13-5,
14-5, & 15-6
A footnote was added to Expected Output File Tables 7-6 & 8-6.
Listing tables. (06/10/09)
Removed Appendix C - Sample ASCII (PCFin) App. C
File Listing since PCFin files are no longer
required. (09/16/2009)
Removed PCFin references in PGEs CERA4.5- Sec. 4.4.1, Table
6.1P4, CER4.5-6.1P5, CER4.5-6.2P3 and 4-6, Sec. 5.4.1,
CERA4.5-6.4P2. (11/02/2009) Table 5-6, Sec.
8.4.1, Table 8-6,
Sec.13.4.1, &
Table 13-5
9/4/09 R5V4 722 Added new PGEs CER4.5-6.5P2 and CERA4.5- Secs. 14, 15,
6.5P3. Document &
Subsystem
Overview, App.
A &B
Added “Archive” to CER_GQCA Expected Table 4-6
Output File. (01/06/10)
05/28/10 R5V5 786 Added new PGEs CER4.5-6.5P4 and CER4.5- Secs. 16, 17,
6.5P5. Document &
Subsystem
Overview, &
App. B
Changed descriptions of CER4.5-6.1P4, Secs. 4.0, 5.0,
CER4.5-6.1P5, CER4.5-6.2P3, CER4.5-6.4P2, 8.0,8.1.3,8.14,
CER4.5-6.5P2, and CER4.5-6.5P3 from Edition3 13.0,14.0, &
to Edition4. 15.0
Removed /QA from expected output file listings Tables 1-6, 2-6,
destination column. & 3-6
The word “meta” was added in red to the PGE Table 16-6

CER4.5-6.5P4 SSF file in the output file listing
destination column. (06/29/2010)

Vii
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06/22/10 R5V6 791 |e Added PGE CER4.5-6.2P4. Secs. 9.0,
17.1.4,18.1.4,
Tables 17-6,
18-6, Document
& Subsystem
Overview,
App. B, &
Table B-2
e Added “Available Through Ordering Tool” All Expected
column and removed red “meta” from expected Output Tables
output tables. (09/15/2010)
e “Yes” was added to the SSF output file in the Table 15-6
“Available Through Ordering Tool” column.
(09/23/2010)
01/26/11 R5V7 828 & |* Added note that PS2_4 and CC2_4 do not need Secs. 222 &
829 to be set when PS4 _7 is set to “DefaultSCC” for 3.2.2
PGEs CER4.5-6.1P2 and CER4.5-6.1P3.
11/04/10 R5V8 814 |e Updated Alternate Contacts. Updated Runtime Secs. 1-20.1.1,
Parameters and Processor Dependencies for 4.2,43,4.4,5.2,
PGEs CER4.5-6.1P4 and CER4.5-6.1P5. 5.3,5.4,84, 144,
Updated Operating Procedures for PGEs Tables 4-5, 5-5,
8-5, & 14-5

CER4.5-6.1P4, CER4.5-6.1P5, CER4.5-6.2P3,
and CER4.5-6.4P2.
e Deleted QC.tar file in output file table.

¢ Deleted the PCF.tar files in the expected output
tables.

¢ Disabled the following PGEs in the operator’s
manual: CER4.5-6.3P2, CER4.5-6.3P3,
CERA4.5-6.6P2, and CER4.5-6.6P3.

¢ Modified a link and document title name.
(04/10/2012)

e Added environment variables and directories to
tables in PGEs CER4.5-6.1P4 and CER4.5-
6.1P5. (06/21/2012)

¢ Added daily MATCH as input file for PGEs

CER4.5-6.1P4 and CER4.5-6.1P5. (06/21/2012)

e Added “Archive” in “Destination” column for the

PCF file in PGEs CER4.5-6.1P4, CER4.5-6.1P5,
CERA4.5-6.2.P3, and CER4.5-6.4P2.
(06/25/2012)

e Modified directory file names for input files for

AMI-P6. (06/28/2012)

¢ Modified directory file names for output files for

AMI-P6. (06/28/2012)

Tables 4-6 & 5-6
Tables 4-6, 5-6,
8-6, & 14-6.
Secs. 11, 12, 19, &
20

References

Tables 4-4, 4-6,
5-4, & 5-6

Secs. 4.3.11 &
5.3.11
Tables 4-6, 5-6, 8-
6, & 14-5.

Secs. 8.3.1, 8.3.2,
14.3.1, & 14.3.2
Tables 8-6 & 14-5

viii
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11/04/10 R5V8 814 Added “Archive” to “Destination” column of Tables 4-6, 5-6,
(Cont'd) output tables (07/03/2012) 8-6, & 14-5
Changed SS4_5to SS4 6 for input files SSFB, |Secs. 4.3.4, 4.3.5,
SSFA, and GQCI in PGEs CER4.5-6.1P4 and 4.3.6,5.3.4, 5.3.5,
CER4.5-6.1P5. (08/21/2012) &5.3.6
7/25/2012 R5V9 912 Added PCF log files to the expected output Tables 4-6, 5-6,
sections of PGEs CER4.5-6.1P4, CER4.5-6.1P5, | 8-6, 9-6, 13-5,
CER4.5-6.2P3, CER4.5-6.2P4, CER4.5-6.4P1, 14-5, 17-6, & 18-6
CER4.5-6.4P2, CER4.5-6.5P4, and CER4.5-
6.5P5.
Updated input directories, output directories, file Secs. 4.3.4-10,
dispositions, exit codes, and changed c-shell 5.3.4-10, 8.3.1-2,
scripts to perl scripts for PGEs CER4.5-6.1P4, 9.3.1-2,9.4,9.4.1-
CER4.5-6.1P5, 4.5-6.2P3, CER4.5-6.2P4, 2,9.4.4,95.1-2,
CER4.5-6.4P1, CER4.5-6.5P4, and CER4.5- 9.5.4,133.1-2,
6.5P5. 13.4, 13.4.1-2,
13.4.4,13.5.1-2,
13.5.4,17.3.1-7,
17.4,17.4.1-2,
17.4.4,17.5.1-2,
17.5.4,18.3.1-7,
18.4,18.4.1-2,
18.4.4, 18.5.1-2,
18.5.4, Tables 9-6,
13-5, 17-6, & 18-6
Changed Environment Variables for PGEs Secs. 17.2.2 &
CER4.5-6.5P4 and CER4.5-6.5P5. 18.2.2
7/25/2012 R5V10 913 Updated file dispositions for PGEs CER4.5- Tables 2-6, 3-6,
6.1P2, CER4.5-6.1P3, CER4.5-6.2P2, CERA4.5- 7-6, 9-6, 13-5,
6.2P4, CER4.5-6.4P1, CER4.5-6.5P4, and 17-6, & 18-6

CER4.5-6.5P5.

Updated input directories, output directories, exit
codes, file dispositions, and changed c-shell
scripts to perl scripts for PGEs CER4.5-6.1P2,
CER4.5-6.1P3, and CER4.5-6.2P2.

Updated Environment Variables for PGEs
CER4.5-6.1P2 and CER4.5-6.1P3.

Secs. 2.3.1-6, 2.4,
24.1,2.4.2,2.4.4,
2.5.2-4,2.7,
3.3.1-6, 3.4, 3.4.1,
3.4.2,3.4.4,
3.5.2-4,3.7, 7.0,
7.3.1,7.3.2, 7.4,
7.4.1,7.4.2,7.4.4,
75.2&7.5.4,
Tables 2-5, 2-6,
3-5, 3-6, 7-5, & 7-6
Secs. 2.2.2&3.2.2
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7/25/2012 R5V10 913 Updated GQCA file disposition and added PCF Tables 2-6 & 3-6
(Cont'd) .log files for PGEs CER4.5-6.1P2 and CER4.5-
6.1P3. (12/17/2012)
PGEName CER1.1P3 was changed to read Table 17-2
CER1.4P3. (04/09/2013).
3/21/2013 R5V11 959 Removed deleted PGEs CER4.5-6.1P1, Document
CER4.5-6.2P1, CER4.5-6.3P1, CER4.5-6.3P2, Overview, Secs.
CER4.5-6.3P3, CER4.5-6.5P2, CER4.5-6.5P3, 1.0, 6.0, 10.0,
CERA4.5-6.6P2, and CER4.5-6.6P3. 11.0, 12.0, 15.0,
16.0, 19.0, 20.0, &
App. B
Added PGE CER4.5-6.1P7. Sec. 5.0
Updated environment variables for PGEs Secs. 3.2.2,4.2.2,
CER4.5-6.1P4, CER4.5-6.1P5, CER4.5-6.2P3, 7.2.2,&10.2.2
and CER4.5-6.4P2.
Updated file dispositions for PGEs CER4.5- Secs. 1.3.4-1.3.6,
6.1P2, CER4.5-6.1P3, CER4.5-6.1P4, CER4.5- |2.3.4-2.3.6, 3.3.4-
6.1P5, CER4.5-6.1P7, CER4.5-6.5P4, and 3.3.10, 4.3.4-
CER4.5-6.5P5. (09/03/2013) 4.3.10, 5.3.4-
5.3.10, 11.3.1-
11.3.7, & 12.3.1-
12.3.7
Updated input file directory locations for PGEs Secs. 11.3.1,
CER4.5-6.5P4 and CER4.5-6.5P5. (09/03/2013) | 11.3.2,11.3.4,
12.3.1,12.3.2, &
12.34
Changed "Available Through Ordering Tool" Tables 1-6 & 2-6
column for SSF output file to read from "No" to
"Yes." (10/03/2013)
Modified PCF and PCF.log filenames. Table 5-6
(10/03/2013)
Modified PCF and PCF.log files to conform with Table 12-6
making them two files (a PCF and PCF.log)
instead of one (PCF(.log)) to follow how it is
normally done in the operator's manuals.
(10/03/2013)
Fixed some cross reference link issues. All
(10/11/2013)
7/29/2013 R5V12 973 Replaced PGEs CER4.5-6.1P4 and CER4.5- Document
6.1P5 with PGE CER4.5-6.1P6 for Terra and Overview,
Aqua Edition4. Secs. 3 &4
Modified Appendix B to correspond with App. B

replaced PGEs.
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2/19/2014 R5V13 1001 |* Added PGE CER4.5-6.0P6 Sea Ice Brightness Document
Index pre-processor. Overview,
Subsystem
Overview, Sec. 1,
& App. B
e Added NPP to PGE CER4.5-6.0P6. Sec.1.0
(03/26/2014)
o Modified environment script parameters. Sec. 2.2.2
(03/26/2014)
e Added PGE CERA4.5-1.1P7 and description. Table 1-3
(03/26/2014)
e Modified sibiMap and PCF filenames. Table 1-6
(03/26/2014)
4/16/2014 R5V14 1009 | Removed SCOOL output files from PGEs Secs. 6.3.3, 6.6,
CER4.5-6.2P2, CER4.5-6.2P3, and CER4.5- 7.3.3,7.6,8.3.3,
6.2P4. 8.6, & Table B-2
e Added NPP to PGEs CER4.5-6.2P3 and Secs. 7.0, 10.0, &
CER4.5-6.4P2. Table 7-3.
3/21/2013 R5V15 959 | Added PGE CER4.5-6.1P7. Subsystem
Overview
e Updated PGE CER4.5-6.1P7 parent PGE, Secs. 5.2.2,
environment variables, SibiMap data, and 5.3.11,53.12, &
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Preface

The Clouds and the Earth’s Radiant Energy System (CERES) Data Management System
supports the data processing needs of the CERES Science Team research to increase
understanding of the Earth’s climate and radiant environment. The CERES Data Management
Team works with the CERES Science Team to develop the software necessary to support the
science algorithms. This software, being developed to operate at the Langley Atmospheric
Science Center (ASDC), produces an extensive set of science data products.

The Data Management System consists of 12 subsystems; each subsystem represents one or
more stand-alone executable programs. Each subsystem executes when all of its required input
data sets are available and produces one or more archival science products.

This Operator’s Manual is written for the data processing operations staff at the Langley ASDC
by the Data Management Team responsible for this Subsystem. Each volume describes all
Product Generation Executables for a particular subsystem and contains the Runtime Parameters,
Production Request Parameters, the required inputs, the steps used to execute, and the expected
outputs for each executable included within this Subsystem. In addition, all subsystem error
messages and subsequent actions required by the ASDC operations staff are included.

Acknowledgment is given to the CERES Documentation Team for their support in preparing this
document.
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Introduction

CERES is a key component of EOS and NPP. The first CERES instrument (PFM) flew on
TRMM, four instruments are currently operating on the EOS Terra (FM1 and FM2) and Aqua
(FM3 and FM4) platforms, and NPP (FM5) platform. CERES measures radiances in three
broadband channels: a shortwave channel (0.3 - 5 um), a total channel (0.3 - 200 um), and an
infrared window channel (8 - 12 um). The last data processed from the PFM instrument aboard
TRMM was March 2000; no additional data are expected. Until June 2005, one instrument on
each EOS platform operated in a fixed azimuth scanning mode and the other operated in a
rotating azimuth scanning mode; now all are typically operating in the fixed azimuth scanning
mode. The NPP platform carries the FM5 instrument, which operates in the fixed azimuth
scanning mode though it has the capability to operate in a rotating azimuth scanning mode.

CERES climate data records involve an unprecedented level of data fusion: CERES
measurements are combined with imager data (e.g., MODIS on Terra and Aqua, VIIRS on NPP),
4-D weather assimilation data, microwave sea-ice observations, and measurements from five
geostationary satellites to produce climate-quality radiative fluxes at the top-of-atmosphere,
within the atmosphere and at the surface, together with the associated cloud and aerosol
properties.

The CERES project management and implementation responsibility is at NASA Langley. The
CERES Science Team is responsible for the instrument design and the derivation and validation
of the scientific algorithms used to produce the data products distributed to the atmospheric
sciences community. The CERES DMT is responsible for the development and maintenance of
the software that implements the science team’s algorithms in the production environment to
produce CERES data products. The Langley ASDC is responsible for the production
environment, data ingest, and the processing, archival, and distribution of the CERES data
products.

Document Overview

This document, CERES Inversion to Instantaneous Top-of-Atmosphere (TOA) Fluxes and
Empirical Estimates of Surface Radiation Budget Subsystems 4.5 and 4.6 Release 5 Operator’s
Manual, is part of the CERES Subsystems 4.5 and 4.6 delivery package provided to the Langley
Atmospheric Science Data Center (ASDC). It provides a description of the CERES Inversion to
Instantaneous TOA Fluxes and Empirical Estimates of Surface Radiation Budget software and
explains the procedures for executing the software. A description of acronyms and abbreviations
is provided in Appendix A, and a comprehensive list of messages that can be generated during
the execution of Product Generation Executives (PGE), CER4.5-6.0P6, CER4.5-6.1P2, CER4.5-
6.1P3, CER4.5-6.1P6, CER4.5-6.1P7, CER4.5-6.2P2, CER4.5-6.2P3, CER4.5-6.2P4, CER4.5-
6.4P1, CER4.5-6.4P2, CER4.5-6.5P4 and CERA4.5-6.5P5 is contained in Appendix B.
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This document is organized as follows:

Introduction

Document Overview

Subsystem Overview

1.0 PGEName: CER4.5-6.0P6

1.0 PGEName: CER4.5-6.1P2

3.0 PGEName: CER4.5-6.1P3

4.0 PGEName: CER4.5-6.1P6

50 PGEName: CER4.5-6.1P7

6.0 PGEName: CER4.5-6.2P2

7.0 PGEName: CER4.5-6.2P3

8.0 PGEName: CER4.5-6.2P4

9.0 PGEName: CER4.5-6.4P1

10.0 PGEName: CER4.5-6.4P2

11.0 PGEName: CER4.5-6.5P4

12.0 PGEName: CER4.5-6.5P5
References

Appendix A - Acronyms and Abbreviations
Appendix B - Error Messages for Subsystem 4.5-6

Subsystem Overview

CERA4.5-6.0P6 = CERES Sea Ice Brightness Index Inversion Subsystem 4.5 Pre Processor
for Terra and Aqua Edition4 and NPP Processing

The Edition4 ADMs for fresh snow and sea ice scene types rely on the MODIS spectral
information for scene classification. For clear-sky and partly cloudy sky scenes this information
is computed using the clear-sky radiances. For overcast scenes where we can't see the surface, a
monthly map of the relevant value is used to determine which ADM to use.

For sea ice scenes the Sea Ice Brightness Index (SIBI) is used to determine the ADM type. The
SIBI is defined as 1.0-(ref_0469-ref 0858)/(ref _0469+ref 0858), where ref 0469 is the clear-
sky reflectance in the 0.469 micron band and ref_0858 is the clear-sky reflectance in the 0.858
micron band.

The code reads in the cross-track SSF files for each month and outputs the mean SIBI in each
grid box defined by the CERES nested-grid routine. For the SIBI, the conditions require that
there be some sea ice present from at least one of sfc_type (ssf-25 & ssf-26) and/or snow _ice
(ssf-69). The cloud fraction must be greater than or equal to 0% and less than 99%. The SIBI
value is calculated in the main program. The FOV's are looped over and the respective values
are summed for each grid box and the count is kept. Once the month has finished processing the
mean value (sum/count) is output for each region that has a count greater than zero.
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CER4.5-6.1P2 and CER4.5-6.1P3 - CERES Inversion to Instantaneous TOA Fluxes and
Empirical Estimates of Surface Radiation Budget Subsystems 4.5 and 4.6 Main Processor
and HDF Postprocessor for Terra and Aqua Processing

The Main Processor converts CERES filtered radiance measurements to instantaneous radiative
flux estimates at the top of the Earth’s atmosphere and produces radiative flux estimates at the
Earth’s surface for each CERES footprint. CER4.5-6.1P2 processes Terra data and CER4.5-
6.1P3 processes Aqua data.

CERES Inversion Subsystem 4.5 calculates estimates of the radiant flux at the TOA based on
input from the Preliminary Single Scanner Footprint (PRE_SSF) produced by the Convolution of
Imager Cloud Properties with CERES Footprint Point Spread Function (PSF) Subsystem 4.4.
This inversion process is dependent on several factors, including Earth surface features; the
extent of cloudiness; and the relative geometry of the spacecraft, the Sun, and the measurement
field-of-view. Each radiometric measurement is spectrally corrected to give an unfiltered
measurement. Estimates of the radiant flux at the TOA are computed based on scene
information, geometrical considerations, and the unfiltered measurements.

Surface Flux Estimation, Subsystem 4.6, calculates estimates of radiant flux at the Earth’s
surface based on TOA fluxes calculated in Subsystem 4.5. Additional input data required by
Subsystem 4.6 include precipitable water, surface emissivity, and cloud properties from the
PRE_SSF. Pressure, temperature, and humidity profiles are from a Meteorological, Ozone, and
Aerosol (MOA) Product. Model A Shortwave (SW) net and downward surface fluxes are
estimated using the Li-Leighton algorithm. Model B SW downward surface fluxes are estimated
using the Staylor algorithm. Model A Longwave (LW) net and downward surface fluxes are
estimated using the Ramanathan-Inamdar Algorithm. Model B LW net and downward surface
fluxes are estimated using the Gupta Algorithm.

The output of Subsystems 4.5 and 4.6 Main Processor consists of a binary Single Scanner
Footprint (SSF) product and an SSF binary Aerosol (SSFA) product, which serves as input for
CERES Subsystems 5.0 and 9.0, an ASCII Quality Control (QC) report, a binary QC file, and an
SSF product in Hierarchical Data Format (HDF).

CERA4.5-6.1P6 - CERES Inversion to Instantaneous TOA Fluxes and Empirical Estimates
of Surface Radiation Budget Subsystems 4.5 and 4.6 Main Processor and HDF
Postprocessor for Terra and Aqua Edition4 Processing

The Main Processor converts CERES filtered radiance measurements to instantaneous radiative
flux estimates at the top of the Earth’s atmosphere and produces radiative flux estimates at the
Earth’s surface for each CERES footprint. CER4.5-6.1P6 processes both Terra and Aqua data.

CERES Inversion Subsystem 4.5 calculates estimates of the radiant flux at the TOA based on
input from the Preliminary Single Scanner Footprint (PRE_SSF) produced by the Convolution of
Imager Cloud Properties with CERES Footprint Point Spread Function (PSF) Subsystem 4.4.
This inversion process is dependent on several factors, including Earth surface features; the
extent of cloudiness; and the relative geometry of the spacecraft, the Sun, and the measurement
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field-of-view. Each radiometric measurement is spectrally corrected to give an unfiltered
measurement. Estimates of the radiant flux at the TOA are computed based on scene
information, geometrical considerations, and the unfiltered measurements.

Surface Flux Estimation, Subsystem 4.6, calculates estimates of radiant flux at the Earth’s
surface based on TOA fluxes calculated in Subsystem 4.5. Additional input data required by
Subsystem 4.6 include precipitable water, surface emissivity, and cloud properties from the
PRE_SSF. Pressure, temperature, and humidity profiles are from a Meteorological, Ozone, and
Aerosol (MOA) Product. Model A Shortwave (SW) net and downward surface fluxes are
estimated using the Li-Leighton algorithm. Model B SW downward surface fluxes are estimated
using the Staylor algorithm. Model A Longwave (LW) net and downward surface fluxes are
estimated using the Ramanathan-Inamdar Algorithm. Model B LW net and downward surface
fluxes are estimated using the Gupta Algorithm. Model C LW net and downward surface fluxes
are estimated using the Zhou-Cess Algorithm.

The output of Subsystems 4.5 and 4.6 Main Processor consists of a binary Single Scanner
Footprint (SSF) product and an SSF binary Aerosol (SSFA) product, which serves as input for
CERES Subsystems 5.0 and 9.0, an ASCII Quality Control (QC) report, a binary QC file, and an
SSF product in Hierarchical Data Format (HDF).

CERA4.5-6.1P7 - CERES Inversion to Instantaneous TOA Fluxes and Empirical Estimates
of Surface Radiation Budget Subsystems 4.5 and 4.6 Main Processor and HDF
Postprocessor for S-NPP Processing

The Main Processor converts CERES filtered radiance measurements to instantaneous radiative
flux estimates at the top of the Earth’s atmosphere and produces radiative flux estimates at the
Earth’s surface for each CERES footprint. CER4.5-6.1P7 processes S-NPP data.

CERES Inversion Subsystem 4.5 calculates estimates of the radiant flux at the TOA based on
input from the Preliminary Single Scanner Footprint (PRE_SSF) produced by the Convolution of
Imager Cloud Properties with CERES Footprint Point Spread Function (PSF) Subsystem 4.4.
This inversion process is dependent on several factors, including Earth surface features; the
extent of cloudiness; and the relative geometry of the spacecraft, the Sun, and the measurement
field-of-view. Each radiometric measurement is spectrally corrected to give an unfiltered
measurement. Estimates of the radiant flux at the TOA are computed based on scene
information, geometrical considerations, and the unfiltered measurements.

Surface Flux Estimation, Subsystem 4.6, calculates estimates of radiant flux at the Earth’s
surface based on TOA fluxes calculated in Subsystem 4.5. Additional input data required by
Subsystem 4.6 include precipitable water, surface emissivity, and cloud properties from the
PRE_SSF. Pressure, temperature, and humidity profiles are from a Meteorological, Ozone, and
Aerosol (MOA) Product. Model A Shortwave (SW) net and downward surface fluxes are
estimated using the Li-Leighton algorithm. Model B SW downward surface fluxes are estimated
using the Staylor algorithm. Model A Longwave (LW) net and downward surface fluxes are
estimated using the Ramanathan-Inamdar Algorithm. Model B LW net and downward surface
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fluxes are estimated using the Gupta Algorithm. Model C LW net and downward surface fluxes
are estimated using the Zhou-Cess Algorithm.

The output of Subsystems 4.5 and 4.6 Main Processor consists of a binary Single Scanner
Footprint (SSF) product and an SSF binary Aerosol (SSFA) product, which serves as input for
CERES Subsystems 5.0 and 9.0, an ASCII Quality Control (QC) report, a binary QC file, and an
SSF product in Hierarchical Data Format (HDF).

CERA4.5-6.2P2 - CERES Subsystems 4.5 and 4.6 SSF Subset Postprocessor for Terra and
Aqua Editionl and Edition2

The Postprocessor reads up to 24 hourly binary Terra or Aqua SSF products as input and
generates two daily binary, packed SSF subset files, one containing daytime footprints and the
other containing nighttime footprints. The number of parameters on each footprint is reduced
and the modified footprint is packed using a scale factor and offset. Footprints with a solar
zenith angle of less than 90 degrees are written to the daytime SSF subset file and footprints with
a solar zenith angle greater than or equal to 90 degrees are written to the nighttime SSF subset
file. For Terra or Aqua processing, the SSFA file is also subsetted and a daytime SSF aerosol
binary file is created. The same footprints that were placed on the daytime SSF subset file are
selected for the SSF aerosol subset file.

A daily binary and an HDF SSF Nadir product, a daily binary SSF validation product, a daily
binary SSF Aerosol validation product, a daily daytime binary SSF SCOOL validation product,
and a daily nighttime binary SSF SCOOL validation product are also created by this PGE. The
SSF Nadir product contains the nadir viewing SSF footprints from 24 hours of SSF data. The
binary SSF and SSF Aerosol validation products contains all SSF footprints over CERES
validation sites from 24 hours of SSF data. The daytime binary SSF SCOOL validation product
contains all subsetted footprints over SCOOL validation sites which have a solar zenith angle of
less than 90 degrees. The nighttime binary SSF SCOOL validation product contains all
subsetted footprints over SCOOL validation sites which have a solar zenith angle greater than or
equal to 90 degrees.

CERA4.5-6.2P3 - CERES Subsystems 4.5 and 4.6 SSF Subset Postprocessor for Terra and
Aqua Edition4 and NPP Editionl

The Postprocessor reads up to 24 hourly binary Terra or Aqua SSF products as input and
generates two daily binary, packed SSF subset files, one containing daytime footprints and the
other containing nighttime footprints. The number of parameters on each footprint is reduced
and the modified footprint is packed using a scale factor and offset. Footprints with a solar
zenith angle of less than 90 degrees are written to the daytime SSF subset file and footprints with
a solar zenith angle greater than or equal to 90 degrees are written to the nighttime SSF subset
file. For Terra or Aqua processing, the SSFA file is also subsetted and a daytime SSF aerosol
binary file is created. The same footprints that were placed on the daytime SSF subset file are
selected for the SSF aerosol subset file.
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A daily binary and an HDF SSF Nadir product, a daily binary SSF validation product, a daily
binary SSF Aerosol validation product, a daily daytime binary SSF SCOOL validation product,
and a daily nighttime binary SSF SCOOL validation product are also created by this PGE. The
SSF Nadir product contains the nadir viewing SSF footprints from 24 hours of SSF data. The
binary SSF and SSF Aerosol validation products contains all SSF footprints over CERES
validation sites from 24 hours of SSF data. The daytime binary SSF SCOOL validation product
contains all subsetted footprints over SCOOL validation sites which have a solar zenith angle of
less than 90 degrees. The nighttime binary SSF SCOOL validation product contains all
subsetted footprints over SCOOL validation sites which have a solar zenith angle greater than or
equal to 90 degrees.

CERA4.5-6.2P4 - CERES Subsystems 4.5 and 4.6 SSF Subset Postprocessor for Terra and
Agua Edition3

The Postprocessor reads up to 24 hourly binary Terra or Aqua SSF products as input and
generates two daily binary, packed SSF subset files, one containing daytime footprints and the
other containing nighttime footprints. The number of parameters on each footprint is reduced
and the modified footprint is packed using a scale factor and offset. Footprints with a solar
zenith angle of less than 90 degrees are written to the daytime SSF subset file and footprints with
a solar zenith angle greater than or equal to 90 degrees are written to the nighttime SSF subset
file. For Terra or Aqua processing, the SSFA file is also subsetted and a daytime SSF aerosol
binary file is created. The same footprints that were placed on the daytime SSF subset file are
selected for the SSF aerosol subset file.

A daily binary and an HDF SSF Nadir product, a daily binary SSF validation product, a daily
binary SSF Aerosol validation product, a daily daytime binary SSF SCOOL validation product,
and a daily nighttime binary SSF SCOOL validation product are also created by this PGE. The
SSF Nadir product contains the nadir viewing SSF footprints from 24 hours of SSF data. The
binary SSF and SSF Aerosol validation products contains all SSF footprints over CERES
validation sites from 24 hours of SSF data. The daytime binary SSF SCOOL validation product
contains all subsetted footprints over SCOOL validation sites which have a solar zenith angle of
less than 90 degrees. The nighttime binary SSF SCOOL validation product contains all
subsetted footprints over SCOOL validation sites which have a solar zenith angle greater than or
equal to 90 degrees.

CERA4.5-6.4P1 - CERES Subsystems 4.5 and 4.6 Monthly Validation Site SSF Postprocessor
for Terra and Aqua Editions 1, 2, and 3

The Postprocessor reads up to 31 daily Validation Site SSF products as input and generates a
monthly binary SSF validation site product containing all SSF footprints over CERES validation
sites from an entire month of SSF data.
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CERA4.5-6.4P2 - CERES Subsystems 4.5 and 4.6 Monthly Validation Site SSF Postprocessor
for Terra and Aqua for Edition4 and NPP Editionl

The Postprocessor reads up to 31 daily Validation Site SSF products as input and generates a
monthly binary SSF validation site product containing all SSF footprints over CERES validation
sites from an entire month of SSF data.

CERA4.5-6.5P4 and CERA4.5-6.5P5- CERES Inversion to Instantaneous TOA Fluxes and
Empirical Estimates of Surface Radiation Budget Subsystems 4.5 and 4.6 Edition3
Alternate Main Processor and HDF Postprocessor using Instrument Scan (IES) data

This Alternate Main Processor converts CERES unfiltered radiance measurements to
instantaneous radiative flux estimates at the top of the Earth’s atmosphere and produces radiative
flux estimates at the Earth’s surface for each CERES footprint. This processor uses an archived
IES file for input and replaces all corresponding data. It also uses a binary SSF as input and only
the TOA and surface fluxes are replaced. PGE CER4.5-6.5P4 processes Terra data and PGE
CERA4.5-6.5P5 processes Aqua data. Both PGEs also unfilter the CERES radiances.

CERES Inversion Subsystem 4.5 calculates estimates of the radiant flux at the TOA based on
input from an archived Single Scanner Footprint (SSFB) and updated radiances from the IES.
Estimates of the radiant flux at the TOA are computed based on scene information, geometrical
considerations, cloud properties, and the unfiltered measurements.

Surface Flux Estimation, Subsystem 4.6, calculates estimates of radiant flux at the Earth’s
surface based on TOA fluxes calculated in Subsystem 4.5. Additional input data required by
Subsystem 4.6 include precipitable water, surf