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Document Revision Record

The Document Revision Record below contains information pertaining to approved document changes.
The table lists the date the change is issued, the Document Change Request (DCR) number, a short
description of the revision, and the revised sections. The document authors are listed on the cover. The
Head of the CALIPSO Data Management Team approves or disapproves the requested changes based
on recommendations of the Configuration Management Board.

Table 0 - Document Revision Record

Issue Date

DCR
Number

Description of Revision

Section
Affected

03/13/2001

Initial draft document release for project review.

All

03/14/2003

Minor Updates to the Lidar Level 1B Data Product, to include several new
parameters extracted from document DRD-14, Rev. A. Also moved the Lidar
Housekeeping Record from the Lidar Level 1B Profile Product to the Lidar
Calibration Product.

Major updates to the Lidar Calibration Product based on input from the latest
Lidar L1B ATBD and M. Osborme’s Dec 2001 Calibration Data Product
document.

Major Updates to the Lidar Level 2 Data Products (DP 2.1A, DP 2.1B, DP
2.1C, and DP 2.1D) based on inputfrom the CALIPSO Science Team.

Updates to the IIR Level 1 Data Products to reflect new specifications
provided in the latest CALIPSO Processing Requirements Document
provided by CNES.

Updates to the IIR Calibration Data Products to incorporate specific
comments received from A. Lifermann. Also removed the Housekeeping
Record until further requirements are defined.

Updates to the IR Level 2 Data Products based on input from A. Garnier.
Updates to the WFC Level 1A and WFC Calibration Data Products based on
the latest WFC ATBD and input from the CALIPSO Science Team. General
revisions to include: 1) Changes to the daily and monthly productsizes in
Table 1 and Table 2 due to extensive revisions to the Lidar Level 1 and Level
2 data products; 2) changes to the Level O Input Data Product Summary file
sizes based on the most recent BATC DRD-14 document dated Aug. 29,
2002; 3) changes to the calibration productsizes dueto a changein the time
interval covered (from one orbit to 24 hours); and 4) the addition of
underscores to all parameter names to be consistent with the appearance of
the output from the CALIPSO Data Management software.

04/02/2003

Added A. Garnier to list of authors; updated date on IIR L2 Reference
Document; added blind pixel image and noteto the IIR L1 Calibration
product; made extensive changes tothe L4 Flux Science Record based on
comments received from T. Charlock.

1.0, 2.10,

08/25/2004

Numerous formatting and organizational changes were made to improve the
readability of the document; no DPC content changes were made.

All

08/31/2004

CCR
#001

Meteorological profiles were added to the Lidar Level 1B Profile Products,
and units were specified for all temporal and geophysical parameters.

10, 21

CCR
#002

The measurement altitudes were added to the metadata records associated
with the Lidar Level 1B Profile Products, the Lidar Level 2 Aerosol Profile
Products, and the Lidar Level 2 Cloud Profile Products.

10, 2.1,
25, 26




Issue Date NL[,I)ISEEI‘ Description of Revision 2%223;
10/21/2004 CCR The following fields were removed from the Lidar Level 2 Cloud and Aerosol 2.0, 24
#003 Layer Products:
e  Column_Reflectance_1064
e Column_Reflectance_Uncertainty 1064
e Column_Reflectance_RMS_Variation_1064
CCR The array size specified for the range resolved parameters included in the 10, 25
#004 Lidar Level 2 AerosolProfile Products was changed from 140 elements to
190 elements.
12/08/2004 CCR The following revisions were made to the Lidar Level 2 Cloud and 10, 24
#005 Aerosol Layer Products:
e the number of the tables describing the layer products was increased,
and their structure slightly modified, in order to correctly reflect the
CALIPSO dataproduct distribution strategy (i.e., the layer products
will be made available as four separate files)
e the Viewing_Zenith_Angle and Viewing_Azimuth_Angle parameters
were removed, and replaced with a single Off_Nadir_Angle
parameter
e units and ranges were specified for numerous parameters
CCR The authorlist was updated, and several cosmetic repairs were made; no DPC Pgii, v
#006 content changes were made.
CCR The lIR Level 1B Radiances data product listing was updated consistent with 1.0, 2.2,
#007 changes made to the IIR Level 1 Requirements document. 2.8, 5.0,
All
CCR The Wide Field Camera Level 1 Data Product was completely rewritten. All 10, 2.3,
#008 parameters previously reported as either pseudo-radiance or pseudo- 53,54
reflectance are now being reported as, respectively, radiance and reflectance.
In addition, the following tables were removed:
e 1 km Registered Geolocation and Viewing Geometry
e 125 m Native Geolocation and Viewing Geometry
e 5 km Packet Record
Several wide field camera raw data products were added to the Engineering
Data Products section.
CCR To make the DPC consistent with the specifications given in the SPIRS Input-| 1.0, 2.8,
#009 Output Catalog, the lIR/Lidar Track Product was reorganized, and new 2.9
contentadded as necessary.
CCR The longitude range in the WFC Level 1A 1 km Native Science Record was 2.3
#010 changed from —90°...90° to—180°...180°.
CCR Within the Lidar Level 2 Vertical Feature Mask Product (VFM), (a) revisions 10, 2.7
#011 were made to the cloud types and stratospheric feature classifications
reported, and (b) the number of feature subtype QA designations was reduced
from 4 to 2. The latter change reduces the size of the VFM data product by
approximately half.
12/20/2004 Added updated Data flow Diagram; revised section numbering. All
01/06/2005 CCR In section 2.3.1, the “WFC record summary” was expanded from a single 1.0, 2.2,
#013 table specifying a single WFC data product to three tables specifying three 2.8, 5.0,
separate data products at different spatial resolutions. All
01/10/2005 Various formatting changes and improvements made throughout:acronyms All
and symbols tables updated.
03/03/2005 CCR Remove remaining references to GLAS lidar ratio. Delete Table 39 and 25
#018 remove references to Table 39. Rename Table 37 to Best-estimate Lidar
Ratio.
03/10/2005 CCR Amend Tables 31 and 33 (5 km Column Descriptor Record: Clouds/Aerosok) 24
#020 to include feature-finder QC flag computed for each 5 km segment.
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DCR

Section

Issue Date Number Description of Revision Affected
03/10/2005 CCR Amend Tables 32 and 34 (5 km Layer Descriptor Records: Clouds/Aerosols) 24
#021 to include (a) the numerical result returned by the cloud-aerosol
discrimination (CAD) algorithm, and (b) the extinction QC flag computed for
each feature.
03/10/2005 CCR Amend Table 32 (5 km Layer Descriptor Records: Clouds) to include the 24
#022 result returned by the cirrus cloud shape parameter algorithm.
05/18/2005 CCR Amend Tables 10, 27, 29, and 31 (profile productand column descriptors)to 21, 24
#017 include NSIDC map data.
05/18/2005 CCR Update the IGBP land coverdescription and legend. 4.6
#023
05/20/2005 CCR Updates to Lidar Tables 7 (remove unused calibration records), 9 (add off- 21,51 -
#025 nadir angle). 5.4,
Removed Table 63 (Lidar Daytime 1064 Calibration Record) and combined Appendix
with Table 61 (Lidar 1064 Calibration Record (nighttime and daytime). A
Renumbered all Tables from 64 — 83, to 63 — 83. Updated the Lidar
Calibration Product Tables (57 - 62) and Lidar Depolarization Gain Ratio
Record Table (63).
09/30/2005 CCR Updated the references to coordinate and time formats throughout the entire All
#026 catalog.
09/30/2005 CCR Update the contents of the IR level 1 dataproducts. Major revisions included 22,52
#027 changing Int values to Ulnt, revising parameter names, and adding
parameters. The tables revised include: Tables 67, 68, 69, 72, 73, and 74.
09/30/2005 CCR Updated WFC Tables 18, 19, and 21 to add total number of processes, and 2.3, 5.3
#028 day/night packets; reflectance and solar zenith minimums and maximums
(18), reordered parameters (19), added reflectance bins parameters (20 and
21). The summary Tables 15, 16, and 17 were updated to include changes
above. Table 77, WFC Calibration Record, was reordered and 1 km and 125
m pixel value minimums and maximums were added. Table 75 was updated
to include changes to Table 77.
09/30/2005 CCR Changed length of Date_Time_of_Production fields in Track and Swath 2.8, 29
#029 products for consistency with other time fields (Tables 47, 50). Made editing
changes to Tables 50 and 51.
09/30/2005 CCR Added Cal_Region_Top_Altitude_532 to Table 7. Added Spacecraft_Altitude 2.1
#030 to Table 8.
09/30/2005 CCR Added aerosol data altitudes to “Lidar AerosolProfile Metadata Record”, 25
#031 Table 36. Update the number of elements per record for all atmospheric
profile data (including altitude arrays) was changed from 190 elem/record to
199 elemVrecord. The numbers of bytes perrecord were updated to match the
number of elements. Revised Tables 37 and 38.
09/30/2005 Edits Updated parameter names to match the production code. Revised Tables 26, 24, 2.7
only 27, 28, 29, 30, 31, 32, 33, 34, and 43.
09/30/2005 CCR Remove Table 64 (Lidar Instrument Settings Record) and Table 65 (Lidar 5.1, 5.2,
#032 Housekeeping Record). All table numbers in the following sections were 53,54
updated. Listed here are old table numbers. Section 5.2 “IIR Calibration”
(Tables 66-74), Section 5.3 “WFC Calibration” (Tables 75-77), Section 5.4
“WEFC Raw Data” (Tables 78-80), and AppendixA (Table 81).
09/30/2005 N/A CALIOP Data Products Catalog Version 2.1, includes CCRs through #032. All
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Section

Issue Date Number Description of Revision Affected
02/22/2006 CCR  |Version 2.2. All
#033 |1. Changed all N/A underthe Units Table entries to NoUnits for all Lidar and
WFC tables.
2. Updated Reference Publication page to include latest project
documentation numbers and titles for ATBDs.
3. Revised acronyms and symbols tables (added CAPS, DPC, and CALIOP,
added volts).
4. Changed shots persecondto 20.16 (from 20.25 — 2 places in document).
5. Updated Section 1.0 Introduction including text, Figure 1, and Tables 1, 4,
and 5 toadd DPC reference Tables.
6. Revised the conversion from bytes to Mbytes. Old conversion equation:
7. Mbytes = bytes/1000000. New conversion equation: Mbytes =
bytes/1048576. Affects Tables 1-6, 11,15-17, 22-25, 35, 39, 42, 46, 49, 52, 57,
64, 73, and 76.
8. Section 2.0 Archival Data Products:
a. Added UTC CCSDS and TAI time parameter descriptions
b. Corrected the description of columns in the DPC Tables
c. Addedthe datafile name category to data attributes (included data
file name in every section)
9. Section 2.1 Lidar Level 1B Profiles DP 1.1:
a. Revised Tables to match the HDF files. Revised Tables 7-10.
10. Section 2.4 Lidar Level 2 Cloud and Aerosol Layer Products DP 2.1A:
a. Revised Tables to match the HDF files. Revised Tables 26, 28,
30, 31, 32, 33, 34.
11. Section 2.5 Lidar Level 2 Aerosol Profile Data Product DP 2.1B:
a. Revised Tables to match the HDF files. Revised Tables 35, 36,
37, and 38.
12. Section 2.6 Lidar Level 2 Cloud Profile Data Product DP 2.1C:
a. Revised Tables to match the HDF files. Revised Tables 40, 41,
and 43.
13. Section 2.7 Lidar Level 2 Vertical Feature Mask Data Product DP 2.1D:
a. Revised Tables to match the HDF files. Revised Table 44.
14. Section 5.1 Lidar Calibration:
a. Revised Tables to match the HDF files. Removed parameters.
Revised Tables 58-63.
15. Section 5.2.3 IR Calibration Scientific Data Sets:
a. Revised Table 72 toinclude a comma in the Bytes column data.
02/22/2006 CCR 1. Section 2.3.3 WFC Level 1 Scientific Data Sets: 233, 5.3,
#034 a. Addedsolarand viewing azimuth and zenith angle parameters, Appendix
Table 20. A
2. Section 5.3 WFC Calibration:
a. Divided Table 75 into Table 75 and 76 for clarity of SDS
parameters. This created a new Table 76.
b. Renumbered old Tables 76 — 78.
3. Appendix A
a. Renumbered Tables 79 and 80.
12/08/2006 CCR  |Section 2.8 lIR/Lidar Track Product DP 2.2A 2.8
#035 |Updated IIR Level 2 Tables 47, 48, 50, and 51 to include editing changes to
Units and Range elements.
12/08/2006 CCR  |Added UTC time to Tables 10, 13, 14, 19, 20, 21, 27, 29, 31, 33, 44, 59, 60, 61, 2.1, 2.2,
#036 |62, 63, 66, 67, 70, 71, 75, and 79. 2.3, 2.4,
2.7, 5.1,
5.2, 5.3
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Section

Issue Date Number Description of Revision Affected
01/17/2007 CCR Modified Lidar Level 2 dataproducts to include an extinction QC flags at both 24
#037  [532 nm and 1064 nm
01/16/2007 CCR  |Added Column Reflectances tothe Lidar Level 1 Data Products 21
#038
01/23/2007 CCR Added relative humidity, surface wind speeds, and tropopause height and 2.1
#039  [temperature to the Level 1 data products
01/16/2007 CCR Added “Lidar Reflectance” (aka “lidar albedo”) to the Lidar Level 2 Data 24
#040  [Products
10/12/2007 CCR Feature Finder Quality Flags, V02 24
#041
10/04/2007 CCR Data Products Catalog — updated document to make all sections consistent. All
#042
10/05/2007 CCR Updated the contents of LIDAR Level 1B and calibration output files. 2.1
#043
11/29/2007 CCR Included GEOS-5 contentinto DPC with minor updates to document. References,
#044 Acronyms,
4.3, Tables
7, 26, 36,
40, 43, 47,
50, 58
12/01/2007 CCR Lidar Level 2 Data products additions for the Version 2.0 release. Tables 26,
#045 and 37
12/01/2007 CCR  |Addedthe Spacecraft_Position parameter allowing users to calculate the 24.3 and
#046  [location of each sample when CALIPSO goes toa 3 degree pitch. This 273
parameter was added to Tables: 27, 29, 31, 33, and 44.
Data Products Catalog — Version 3.0
10/01/2008 CCR  |Added new Level 2 parameters, layer top pressure, layer base pressure, layer 243
#047  |mid-point pressure, layer top temperature, and layer base temperature to Tables
28, 30, 32, and 34.
10/14/2008 CCR  |Added new parameters to both the cloud (Tables 39 and 40) and aerosol 25 and 2.6
#048 [(Tables 36 and 37) profile products. These include extinction QC flags, CAD
scores, re-worked atmospheric volume description array, column optical depths
for cloud, aerosol, and stratospheric layers, and intial lidar ratios for all cloud,
aerosol, and stratospheric subtypes.
Removed Table 38 “Lidar 40km AerosolProfile Record, Fixed Lidar Ratio”.
Replaced Table 37 “Lidar 40 km AerosolProfile Record, Best-estimage Lidar
Ratio” with “Lidar 5 km AerosolProfile Record, Best-estimage Lidar Ratio”.
11/04/2008 CCR  |Added the parameters, Orbit_Number_at_Granule_Start, 212,
#049  |Orbit_Number_at_Granule_End, Orbit_Number_Change_Time, 222,
Path_Number_at_Granule_Start, Path_Number_at_Granule_End, and 232,
Path_Number_Change_Time in file metadata record in Tables: 7, 12, 18, 26, 242,
36, 39, 42, 46, 49, 52, 57, 64, 73, and 77. 25.2,
2.6.2,
2.7.2,
2.8.2,
2.9.2, 2.10,
5.1.2,
5.2.2,
5.3.2, and
5.4.2
11/07/2008 CCR  |Added “single shot cloud cleared fraction” to 5 km cloud and aerosol layer 243
#050 |productsto Tables 32 and 34.
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Section

Issue Date Number Description of Revision Affected
11/06/2008 CCR  |Added column optical depths to layer products to Tables 31 and 33. 243
#051
11/14/2008 CCR  |Added 1064 nm column optical depths to profile products to Tables 37 and 41. 25.3 and
#053 2.7.1
11/07/2008 CCR  |Deleted the “fixed lidar ratio” aerosolprofile products from Table 38. 253
#052
02/21/2009 CCR |The IGBP max value needed to be updated in Tables 10, 27, 29, 31, and 33. 213,
#056 |Updated link in section 4.6. 24.3, and
4.6.
02/21/2009 CCR |Added an opacity flag to the /3 km and 1 km cloud layer products.
#054
04/20/2008 CCR Removed fixed lidar ratio layer products in Table 33. 243
#055
06/17/2009 Edits Modified pages 6-7 suchthatthe text in reflects the lidar level 1 version 2.0
Only naming convention.
Adjusted spacing for content to fit on one page.
08/04/2009 Edits [Corrected file name convention example. 1.0, TOC
Only  [Activated Table of Contents to be linked to sections within the document.
Data Products Catalog — Version 3.1
09/17/2009 CCR |Added Rayleigh backscatter and extinction cross-sections and ozone absorption| 2.1.2, 2.5.2
#059  [cross-sections tothe lidar meta dataincluded with the lidar dataproducts to
Tables 7, 36, and 39.
04/08/2009 CCR Updated Table 44 to indicate that the Ice/Water Phase type 3 (formerly “mixed 213
#057  |phase”)now indicates “oriented ice crystals.”
10/28/2009 CCR Replaced some of the TBDs and N/As in the range column for the following 212,
#058 [tables: 7 (Product_ID, Rayleigh_Extinction_Cross-section_532, 213,
Rayleigh_Extinction_Cross-section_1064, Rayleigh_Backscatter_Cross- 222,
section_532, Rayleigh_Backscatter_Cross-section_1064, 232,
Ozone_Absorption_Cross-section_532, and Ozone_Absorption_Cross- 24.2,
section_1064), 9 (Surface_Altitude_Shift, Number_Bins_Shift), 10 (Profile_ID, 252,
Land_Water_Mask, NSIDC_Surface_Type, Frame_Number, Lidar_Mode, 2.6.2,
Lidar_Submode, QC_Flag, QC_Flag_2), 12 (Product_ID), 18 (Product_ID), 26 272,
(Product_ID), 36 (Product_ID, Rayleigh_Extinction_Cross-section_532, 282,
Rayleigh_Extinction_Cross-section_1064, Rayleigh_Backscatter_Cross- 292,
section_532, Rayleigh_Backscatter_Cross-section_1064, 512,
Ozone_Absorption_Cross-section_532, and Ozone_Absorption_Cross- 522,
section_1064), 39 (Product_ID, Rayleigh_Extinction_Cross-section_532, 532, 542
Rayleigh_Extinction_Cross-section_1064, Rayleigh_Backscatter_Cross-
section_532, Rayleigh_Backscatter_Cross-section_1064,
Ozone_Absorption_Cross-section_532, and Ozone_Absorption_Cross-
section_1064), 42 (Product_ID), 46 (Product_ID), 49 (Product_ID), 57
(Product_ID), 64 (Product_ID), 77 (Product_ID), and 77 (Product_ID).
11/10/2009 CCR  |Added additional publications to the Reference section (item #19). References
#060
11/20/2009 CCR Removed references subsystem4.1. The entire section of 2.10 was removed 2.10
#061  [from this version of the document. The CALIPSO team is not producing this
product.
01/10/2010 CCR  |Added ‘layer base extended’ information to the 5 km cloud and aerosol layer 243
#062  |products.
01/10/2010 CCR  |Added column optical depth uncertainties to all 5 km lidar level 2 data 243,
#063  [products. 253, 2.6.3
01/10/2010 CCR  |Added classifier coefficients file information to metadata for all lidar level 2 242
#064  |data products.
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Section

Issue Date Number Description of Revision Affected
17 CCR Modified the Primary Authors Page reflecting latest authors to this document. Page ii
01/11/2010 #065
02/21/2010 CCR  |Added the parameter, Day_Night_Flag to Tables 37 and 40. 253, 263
#066
02/21/2010 CCR Revised the reporting of Latitude, Longitude, TIA Time, and UTC Time in the 2.6.3
#067  |Profile products.
02/16/2010 CCR  |Addedthe CAD_Score parameter tothe 1 km cloud layer product Table 30. 243
#068
03/09/2010 CCR Made major improvements to this document in support of the Lidar level 2 All
#069 [Version 3.01 data release.
Data Products Catalog — Version 3.2
08/09/2010 CCR Corrected units for the parameters, Total Attenuated_Backscatter 532, 213
#070  |Perpendicular_Attenuated_Backscatter 532, and
Attenuated_Backscatter 1064, in Table 10.
Data Products Catalog — Version 3.3
01/19/2011 CCR Updated tables in supportofthe IR Level 2 version 3.01 data release. 1,28, 29
#071
05/16/2011 CCR Added section 6, “Special Purpose Data Products”. The first data product in 6,
#072  |this sectionis called Lidar Level 1.5 Expedited Data. Appendix
A
05/26/2011 CCR |Addeda new Appendix B that provides the flag values for selected IIR Level 2 283,
#073  |track and swath science parameters. 2.9.3,
Appendix
B
05/15/2011 CCR Corrected WFC table reference number in Table 4. 1.0
#074
Data Products Catalog — Version 3.4
12/12/2011 CCR  |Addeda new section 2.10 supporting the new Lidar Level 3 Aerosol Profile 10, 2.10
#075 |Monthly Product.
12/07/2011 CCR Updated minor syntaxwithin the document. Page x, 1.0,
#076 Appendix
B
12/21/2011 CCR Updated the data production diagram to include the Lidar Level 3 product. 1.0
#077
Data Products Catalog — Version 3.5
08/23/2012 CCR In table 44, in the last row, change the word course to coarse. 2713
#078
01/08/2013 CCR  |The entire document was updated reflecting the new expedited products thatare All
#079  [produced for each instrument. The IR section of the document was updated
reflecting the order of the parameters as well as correcting information that
matches the datafiles produced. Removed Section 5 — Engineering Data
Products from the document.
Data Products Catalog — Version 3.6
07/26/2013 CCR Update the DPC to include the AFWA file format/version change 1,47
#083
07/26/2013 CCR Update the DPC to include GMAO file format/version change 1,43
#084
07/01/2013 CCR Update the DPC toinclude AFWA and PSC Mask in the Production flow 1
#085 |diagram — Figure 1
07/26/2013 CCR  |Add New Polar Stratospheric Cloud Data Product into the DPC 2.8,
#086 remainder
of DPC
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Section

Issue Date Number Description of Revision Affected
07/26/2013 CCR Modify DPC as needed (minor changes) 1
#087
07/26/2013 CCR Updated Figure 1 to correct the production flow for the Lidar Level 1.5 data 1
#092 |product
08/28/2013 CCR Updated the Core Metadata Table to match produced data Appenidx
#089 A
Data Products Catalog — Version 3.7
05/16/2013 CCR |Addadditional parameters in the Lidar Level 1 Metadata Record. They are: 212
#080 |GMAO_Files_Used and Snow_Ice_Files_Used.
05/16/2013 CCR |Add additional parameters in the Lidar Level 1 Metadata Record. They are: 212
#081  [ScatteringRatioln532NightCalibrationRegion,
ScatteringRatioIn532NightCalibrationRegionUncertainty,
MolecularModelUncertainty, CirrusBackscatterColorRatio, and
CirrusBackscatterColorRatioUncertainty
02/12/2013 CCR Add ‘surface saturation flag’, ‘surface saturation index’ and ‘negative signal 213
#082 |anomaly index’ to the lidar level 1b dataproduct
08/27/2013 CCR Replace Product_ID for Lidar Level 1 in table 7. Applies for Version 4. 212
#090
08/29/2013 CCR Change parameter name in table 10 NSIDC_Surface_Type to 213
#091 |Snow lIce Surface Type. Appliesin Version 4.
08/29/2013 CCR Update file sizes because of changes in CCRs #80, #81, and #82. The file sizes | 1.1, 2.1.2,
#093  [were modified in tables 1, 7, and 10. 2.1.3
09/12/2013 CCR Change nominal range for TAI and UTC times for Lidar Level 1 data version 212,
#094  |4.0. 2.13,
Appendix
A
11/19/2013 CCR Update the nominal ranges in the tables in section 2.1 in support of the Version 213
#095 (4 release.
11/18/2013 CCR  |Addwording describing Version 4.0 Lidar Level 1. 11,21
#088
12/13/2013 CCR Replace data manager name on the signature page (iii). iii
#096
01/30/2014 CCR |Add GMAO surface altitudes to lidar level 1B data product. 213
#097
02/18/2014 CCR Lidar Level 1 Quality Check Flags added as an appendix Appendix
#098 B,
Appendix
C
03/03/2014 CCR Update Data Quality Check Flag 2 account for 1064 nm transient response to 213,
#099  [temperature Appendix
B
06/18/2014 CCR Update the DPC signature page and author page. ii, iii, iv
#100
07/11/2014 CCR Update the WFC File Sizes due to SES Angle Collect change. 231
#101
07/11/2014 CCR |Add additional WFC data products file sizes to Table 1. 11
#102
Data Products Catalog — Version 3.8
08/25/2015 CCR Update Lidar Level 3 AerosolProfile productcontentgenerated for the Version | 1.1, 2.11
#103 (3 release.
08/24/2015 CCR Update the out of date link to the IGBP Land Cover Legend. 4.6
#104

Data Products Catalog — Version 4.10
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Section

Issue Date Number Description of Revision Affected
10/21/2015 CCR  |Add lidar surface elevation, profile 1D, IGBP surface type and ozone number 2.10.3
#105 |density to the level 2 profile products.
03/08/2016 CCR  |Addsingle shotinformation to VFM, 5-km cloud layer, 5-km aersosol layer, 2.6, 2.12
#106a |and 5-km merged layer products (Lidar Level 2).
10/01/2015 CCR Add 532 nm attenuated scattering ratio statistics to level 2 layer products. 2.6.3
#108
10/21/2015 CCR  |Add lidar ratio uncertainties to the 5-km cloud and aerosol layer. 26.3
#109
10/21/2015 CCR Generate merged 5-km cloud and aerosol layer products as a standard 26.3
#110 |component of the version 4 data release.
10/15/2015 CCR Remove Cirrus Shape Parameter Variables from the 5-km Cloud Layer Product 26.3
#112
10/15/2015 CCR Report profile datain 5 km cloud profile productup to 30 km 2.8
#114
03/30/2016 CCR  |Addstratospheric aerosol subtypes to level 2 products 2.6
#115
10/30/2015 CCR Lidar Level 2 End Date Change From 06/2016 to 12/2026 2.6, 2.8,
11/09/2015 #120, 2.10, 2.12,
#122 Appendix
A
10/27/2015 CCR  |Add Centroid Temperature to Cloud and Merged Layer Products 2.6
#121
10/27/2015 CCR  |Reporting ‘Transparent Orphans” in the 5-km layer products 2.6
#125
03/23/2016 CCR Lidar Level 2 Script File Exceeds Maximum Length 2.6, 2.8,
#126 2.10, 2.12
03/28/2016 CCR  |Adddocumentation for level 1.5 standard VV3V4 product to data products 5.2
#131 |catalog
03/28/2016 CCR  |Add attenuated backscatter 1064 nm statistics and to level 1.5 and remove 51,52
#129 |extinction coefficients from standard V3V4 hybrid product.
10/14/2015 CCR  |Add Land/Water Information to Level 1.5 Expedited Product 51
10/19/2016 #116
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1.0 Introduction

The Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation (CALIPSO) mission is a
continuing collaboration effort between the NASA Langley Research Center (LaRC) and the Centre
National D’Etudes Spatiales (CNES) to study global radiative effects of aerosols and clouds on climate.
Since its launch on April 28, 2006, CALIPSO has been providing nearly continuous measurements of
the vertical structure and optical properties of clouds and aerosols to improve our understanding of their
role in the Earth’s climate system and to improve the performance of a variety of models ranging from
regional chemical transport to global circulation models used for climate prediction (Winker et al., 2010).

The CALIPSO payload consists of three co-aligned, near-nadir viewing instruments: a 2-wavelength
polarization-sensitive lidar, an imaging infrared radiometer (IIR), and a high-resolution wide field
camera (WFC). CALIOP is the name of the CALIPSO lidar and is an acronym for Cloud-Aerosol Lidar
with Orthogonal Polarization. The lidar profiles provide information on the vertical distribution of
aerosols and clouds, cloud particle phase, and classification of aerosol size. The CALIOP laser
transmitter subsystem transmits laser light simultaneously at 532 nm and 1064 nm at a pulse repetition
rate 0f 20.16 Hz. The CALIOP receiver subsystem measures backscatter intensity at 1064 nm and at two
orthogonally polarized components of the 532 nm backscattered signal.

The 1IR provides medium spatial resolution nadir viewing images at 8.65, 10.6, and 12.05 um, providing
information on cirrus cloud particle size and infrared emissivity. The WFC digital camera collects
daytime high spatial resolution imagery in the 620 - 670 nm wavelength range and is used to ascertain
cloud homogeneity, aid in cloud clearing, and provide meteorological context.

CALIPSO orbits in formation with other spacecraft in the A-Train satellite constellation, and provides
complementary, near-simultaneous, observations with the other active and passive instruments in the
constellation to better understand the effects of clouds and aerosols on climate, weather, and air quality.

The Data Management System (DMS) uses the CALIPSO Automated Processing System (CAPS) to
convert the CALIPSO instrument data into scientific data products. A high level view of the CALIPSO
DMS is illustrated in the Top Level Data Flow Diagram shown in Figure 1. The data flow diagram
depicts the relationship between the data products and the subsystems that produce them. Circles in the
diagram represent algorithm processes called subsystems. Subsystems are a logical collection of
algorithms, which together convert input data products into output data products. Boxes with arrows
entering a circle are input data sources for the subsystem, while boxes with arrows exiting the circles are
output data products.

1.1 CALIPSO DataProducts

Instrument data is transmitted from the satellite to the ground station once per day and transferred to the
Level O processing facility to packetize, time order, archive and transfer to the DMS at NASA Langley
Research Center for autonomous processing. The DMS generates a wide variety of data products at
varying levels of maturity and latency. The instrument data is combined with ancillary data sets such as
meteorological, ephemeris, instrument status, and global reference products to enhance the quality and
accuracy of the data products. Lidar Level 1 data values consist of geolocated profiles of calibrated lidar
return signals. Level 1 IIR and WFC data consist of calibrated radiances. There are three types of Lidar
Level 2 products: layer products (cloud and aerosol), profile products (backscatter and extinction) and a
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vertical feature mask (cloud and aerosol locations and type). IR Level 2 products are provided based on
the IIR Swath (all pixels across swath) and IIR Track (coincident with lidar footprints). Lidar Level 3
products contain monthly-averaged parameters that are mapped onto a uniform spatial grid.

The highest quality data products generated by the DMS are referred to as Standard data products. These
products have a 2-4 day latency to incorporate the global meteorological and other reference products.
Night and Day orbit segments are written to separate data files. These products are described in greater
detail throughout this document. A full set of browse images, including orbit track maps, are generated
and posted to the science data web site. Standard data products are recommended for research studies
and journal publications.

Expedited data products for all three instruments have a shorter production latency because they use the
latest meteorological and calibration parameters available at the time of data production. These data
products contain 90-minute segments of combined night and day orbits, and a full set of browse images
also available through the science data web site. Expedited products are archived and available within a
few hours after instrument data is received at the DMS. Users are strongly cautioned against using
Expedited data products as the basis for research findings or journal publications. Standard data sets only
should be used for these purposes.

Quicklook data products are also available, by special request, for field missions and regional events or
studies. The Quicklook products are regional subsets that receive priority transfers and processing and
use a climatology instead of waiting on meteorological parameters. Browse images and data subsets are
provided through a web interface for quick download.

The CALIPSO project has also developed several special products such as an Expedited Level 1.5 near-
real time product released to operational forecast centers as well as a suite of Lidar Level 3 aerosol and
cloud data products. The Expedited Level 1.5 data set is a merged product using the Lidar Level 1 data,
Level 2 Aerosol profiles and Level 2 Vertical Feature Mask information. It provides continuous,
calibrated and geo-located profiles of cloud-cleared data. The Lidar Level 3 data products are monthly-
averaged data sets derived using Lidar Level 1 and Lidar Level 2 products and maps aerosol and cloud
parameters onto a uniform space and time grid.
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Figure 1: CALIPSO Top Level Data Flow Diagram



The CALIPSO Data Products Catalog (DPC) is intended to provide an overview of the data products
that are used or produced by the Data Management System. The LaRC Atmospheric Science Data Center
(ASDC) processes, archives, and disseminates the CALIPSO data products in Hierarchical Data Format
(HDF) to the scientific community. The emphasis in this document is on the external interfaces with the
LaRC ASDC for standard science data processing. Additional updates will be made as the product
definitions mature.

Data are released by version. As each new version is released, quality summaries are written to provide
detailed information on changes to the derivation and/or quality assessment of both existing and, when
appropriate, new parameters. The CALIPSO DPC contains the definitive listing of al parameters
contained in each of the publicly distributed CALIPSO data files. The quality summaries, along with
the CALIPSO data users’ guide, provide parameter documentation and suggestions for best practices in
data usage. Quality summaries are available on the Atmospheric Science Data Center’s. Web site,
https://eosweb. larc.nasa.gov/project/calipso/calipso_table.

The users’ guide is available on the CALIPSO web site at
https://www-calipso. larc.nasa.gov/resources/calipso users quide/.

For the Version 3.x release, the CALIPSO data product naming convention is defined as:
[Investigation]_[Subsystem]_[Level]_[ProductID]-[MaturityLevel]-[Version].[Instance].hdf
where

Investigation = Mission Name, CAL

Subsystem = [LID[IRIWFC]

Level = Product Lewel, e.g., LO, L1, L2, L3 or L15

ProductID = Product Identification for different data products generated at the same

processing level.

For Version 3.x standard processing, Product IDs are [CAL, IR, 1Km,
125m, 333mCLay, OlkmCLay, 05kmCLay, 05kmALay, 5kmAProCal,
05kmCPro, VFM, PSCMask, APro_AlISky,  APro_CloudFree,
APro_CloudySkyTransparent, APro_CloudySkyOpaque].

For Version 3.x expedited processing, data products are identified by
appending ‘ Exp’ to the standard processing Product IDs. Expedited
processing Product IDs are thus [ _Exp, 05kmAPro_Exp, VFM_Exp,
01kmCLay Exp, O5kmALay Exp, 05kmCLay Exp, 05kmCPro_Exp,
333mCLay Exp, Track Exp, Swath Exp, 125m Exp, 1Km Exp,
IR_Exp].

Maturity Level = Identifier specifying the overall validation level assigned to the data
product; data products may contain individual parameters with varying
validation levels (see table below).

Version = Version information, e.g., V3.01

Instance = YYYY-MM-DDThh-mm-ssZ[D|N]


https://eosweb.larc.nasa.gov/project/calipso/calipso_table
https://www-calipso.larc.nasa.gov/resources/calipso_users_guide/

CALIPSO Version 3.x Data Product Maturity/Validation Levels

Early release products for users to gain familiarity with data formats
and parameters. Beta products had not been validated at time of
Beta: release and many include both known and unknown artifacts. Users
should proceed with caution when using these data products as
the basis for research findings or journal publications.

Limited comparisons with independent sources have been made and
obvious artifacts fixed.

Uncertainties are estimated from independent measurements at
selected locations and times.

Uncertainties are estimated from more widely distributed independent
measurements.

Uncertainties are estimated from independent measurements
representing global conditions.

Provisional:

Validated Stage 1:

Validated Stage 2:

Validated Stage 3:

For example, the file named CAL_LID L1-ValStagel-V3-01.2007-05-01T01-20-09ZN.hdf would
contain the following:

Investigation: CAL (i.e., the CALIPSO mission),
Subsystem: LID (i.e., Lidar),

Level: L1 (ie., Level 1),

ProductlD — none for level 1 data

Maturity Level or Release named: ValStagel,
Version: V3-01

e [nstance:
o Date 1 May, 2007 (data measurement date), (2007-05-01)
o Time of first record: 1 hour, 20 minutes, 9 seconds (T01-20-09)
o Nighttime conditions (N)

The data product version information is defined using the X.YY format, where

X — Major Release Number
- tracks a major software release
YY — Minor Release Number
- tracks a minor software release, e.g., change in GMAO data version, code or
algorithm updates



For the Lidar Levels 1 and 2 Version 4.x releases, IIR Level 1 Version 2.00, and all products which depend
on these new versions as input, the CALIPSO data product file names are constructed using aslightly different

convention, as follows:

[Investigation]_[Subsystem]_[Level]_[ProductiD]-[ProductionStrategy]-[Version].[Instance].hdf

where
Investigation = Mission Name (always CAL)
Subsystem = LID, IIR, or WFC
Level = Product Level; e.g.,, LO, L1, L2, L3 or L15
ProductID = Product ldentification (1Km, 125m, VFM, 333mMLay, 01kmCLay,
05kmCLay, 05kmALay, 05kmMLay, 05kmAPro,
05kmCPro, PSCMask, Ice_Cloud)
ProductionStrategy = Identifier specifying the production strategy used to generate the product (see
table below)
Version = Version information (e.g., V4.10)
Instance = YYYY-MM-DDThh-mm-ssZ[D|N|A]
CALIPSO Data Product Production Strategies
Preliminary data products for which science algorithms, file contents
Test and/or file structure are still under development; not publicly
distributed.
Early release products for users to gain familiarity with data formats
Beta and parameters; not generally available for public download. Products
designated as ‘beta’ should not be used as the basis for research
findings or journal publications.
Very rapid processing to ensure earliest distribution at the expense of
Quick Look some degradation of data quality; calibration coeflicients may be
obtained from historical data; level 2 analyses use most recently
available ancillary data.
Rapid processing to ensure early availability at the expense of some
Expedited degradation Qf data quglity; cahbration.and level 2 analyses use most
recently available ancillary data, which may represent conditions
several days prior to the CALIPSO measurements.
Highest quality data; ancillary data is spatially and temporally matched
Standard to the CALIPSO measurements, thus guaranteeing the best possible
calibration and most reliable level 2 retrievals.
Blended production strategy using version 3 and version 4 standard data
Standard V3V4 products as input. Currently only applicable to the lidar level 1.5
product.

For example, the file named CAL_LID_L1-Standard-V4-10.2007-05-01T01-20-09ZN.hdf would contain the

following:

e Investigation: CAL (i.e., the CALIPSO mission),



Subsystem: LID (i.e., Lidar)

Level: L1 (ie., Level 1)

ProductlD — none for level 1 data

ProductionStrategy: Standard

Version: V4-10

Instance:
o Date 1 May, 2007 (data measurement date), (2007-05-01)
o UTC time of first record: 1 hour, 20 minutes, 9 seconds (T01-20-092)
o Nighttime conditions (N)

The data product version information is defined using the X.YY format, where

X — Major Release Number
- tracks a major software release
YY — Minor Release Number
- tracks a minor software release, e.g., change in GMAQO data version, code or algorithm
updates

Versions 3.x and 4.x (includes IR Level 1 Version 2.00, Level 3 Version 1.x) data products will be
run in tandem for the foreseeable future, but at some point data will only be forward processed for
4.X.

There are four categories of products and they are listed in Table 1 through Table 3. These categories
are described in the following summary.

Table 1: Science Archival Data Products: Output products, permanently stored by the LaRC
ASDC, formatted in HDF, and available for distribution to the scientific community.

Table 2:  Level 0 Products: Input payload products, permanently stored by the LaRC ASDC, and
not available for distribution.

Table 3:  Ancillary Products: Input products, permanently stored by the LaRC ASDC, needed to
interpret the payload measurements, and not available for distribution.

Table 4:  Engineering Products: Output products, permanently stored by the LaRC ASDC, required
determining the health and calibration of the instruments and not available for
distribution.

The tables list the subsystems that produce or use the data products; a descriptive data product name, the
product spatial and temporal coverage; the file size; and the total daily and monthly data volumes. The
data products that have parameters fully described in subsequent sections of this document have their
corresponding DPC Table Number Reference listed parenthetically to the right of the data product name.
The monthly size is based on 30 days.



Table 1: CALIPSO Science Archival Data Product Summary

Temporal

Sub- Spatial File Size | Daily Size [ Monthly
system Product (DPC Reference Table(s)) Coverage Cc()r\ﬁga)ge (MB) (MB) Size (MB)
11 Lidar Level 1 — Day (6) — Version 3.x Profile 0.83 495249 7,428.735| 222,862.05
11 Lidar Level 1 — Night (6) — Version 3.x Profile 0.83 495249 7,428.735| 222,862.05
11 Lidar Level 1 — Day (11) — Version 4.10 Profile 0.83 496.430 7,446.450| 223,393.50
11 Lidar Level 1 — Night (11) — Version 4.10 Profile 0.83 496.430 7,446.450| 223,393.50
1.2 IIR Level 1 - Day (16) — Version 1.x Swath 0.83 50.022 750.33 22,509.9
1.2 IIR Level 1 — Night (16) — Version 1.x Swath 0.83 50.022 750.33 22,509.9
1.2 IIR Level 1 — Day (20) — Version 2.00 Swath 0.83 50.022 750.33 22,509.9
1.2 IIR Level 1 — Night (20) — Version 2.00 Swath 0.83 50.022 750.33 22,509.9
13 | WFC Level 1 Registered — Day Only (24)? Swath 0.83 44.907 673.60 20,208.00
1.3 | WFC Level 1 Native — Day Only (25)2 Swath 0.83 45.240 678.60 20,358.00
1.3 | WFC Level 1125 m — Day Only (26)? Swath 0.83 151.622 2,274.33 68,229.90
15 Lidar Level 1.5 — Standard_V3V4 — Day (122) — Profile 0.83 27.599 413.985 12,419.55
Version 1.X
Lidar Level 1.5 — Standard_V3V4 — Night (122) ' 27.599 413.985 12,419.55
15 |~ version 1.x Profile 0.83
91 lear Level 2 1/3 km Cloud Layer — Day (31) — Profile 0.83 60.049 900.735 27,022.05
Version 3.x
21 Lidar I__evel 2 1/3 km Cloud Layer — Night (31) Profile 0.83 60.049 900.735 27,022.05
— Version 3.x
Lidar Level 2 1 km Cloud Layer — Day (32) — ' 35.773 536.595 16,097.85
21 Version 3.x Profile 0.83
21 lear Level 2 1 km Cloud Layer — Night (32) — Profile 0.83 35.773 536.595 16,097.85
Version 3.x
21 lear Level 25 km Cloud Layer — Day (33) — Profile 0.83 12.828 19242 5,772.60
Version 3.x
Lidar Level 2 5 km Cloud Layer — Night (33) — ' 12.828 192.42 5,772.60
21 Version 3.x Profile 0.83
21 lear Level 25 km Aerosol Layer — Day (34) — Profile 0.83 11.610 174.15 5,224.50
\ersion 3.X
21 Lidar I__evel 2 5 km Aerosol Layer — Night (34) Profile 0.83 11.610 174.15 5,224.50
— Version 3.x
Lidar Level 2 Aerosol Profile — Day (63) — ' 149433 2,241.495 67,244.85
21 Version 3.x Profile 0.83
21 lear Level 2 Aerosol Profile — Night (63) — Profile 0.83 149.433| 2,241.495 67,244.85
\ersion 3.x
21 I;Sar Level 2 Cloud Profile — Day (69) — Version Profile 0.83 106.432 1,596.48 47,894.4
Lidar Level 2 Cloud Profile — Night (69) — ' 106.432 1,596.48 47,894.4
21 Version 3.x Profile 0.83
21 Lidar I__evel 2 Vertical Feature Mask — Day (75) Profile 0,83 45.927 688.905 20,667.15
— Version 3.x
21 Lidar Level 2 Vertical Feature Mask — Night Profile 0.83 45.927 688.905 20,667.15

(75) — Version 3.x




Temporal

Sub- Spatial File Size | Daily Size [ Monthly
system Product (DPC Reference Table(s)) Cowerage C%\ﬁga)ge (MB) (MB) Size (MB)

Lidar Level 2 Polar Stratospheric Cloud Daily —

2.3 Night (84)  Version 1.x Globe 12.45 98.709 98.709 2961.27

21 Lidar I__evel 2 1/3 km Merged Layer — Day (44) Profile 0.83 66.04 990.60 29,718.00
— Version 4.10
Lidar Level 2 1/3 km Merged Layer — Night (44) ' 66.04 990.60 29,718.00

21 _Version 4.10 Prof