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Foreword

This document defines the Level Two GLAS standard data products. This Standard
Data Products Specification is developed under the structure of the NASA STD-2100-
91, a NASA standard defining a four-volume set of documents to cover an entire soft-
ware life cycle. Under this standard a section of any volume may, if necessary, be
rolled out to its own separate document. This document is a roll out of the GLAS
ESDIS Software Detailed Design Specification under the Product Specification Vol-
ume.

The GEOSCIENCE LASER ALTIMETER SYSTEM (GLAS) is a part of the EOS pro-
gram. This laser altimetry mission will be carried on the spacecraft designated EOS
ICESat (Ice, Cloud and Land Elevation Satellite). The GLAS laser is a frequency-dou-
bled, cavity-pumped, solid state Nd:YAG laser.

This document addresses the data flow, interfaces, record and data formats associ-
ated with the GLAS Level 2 standard data products. The term *“standard data prod-
ucts” refers to those EOS instrument data products listed in the Earth Science Data
and Information System (ESDIS) Project data base that are routinely generated within
the EOSDIS Distributed Active Archive Center (DAAC) or Science Computing Facili-
ties (SCFs). Each data product has a unique Product Identification code assigned by
the EOS Senior Project Scientist.

The Level 2 Standard Data Products specifically include those derived geophysical
data values (i.e., ice sheet elevation, cloud height, vegetation height, etc.). Addition-
ally, the appropriate correction elements used to transform the Level 1A and Level 1B
Data Products into Level 2 Data Products are included. The data are packaged with
time tags, precision orbit location coordinates, and data quality and usage flags.

This document was prepared by the Cryospheric Sciences Branch at NASA GSFC/

WEFF, Wallops Island, VA, in support of B. E. Schutz, GLAS Science Team Leader for
the GLAS Investigation. This work was performed under the direction of David W.

Hancock, 111, who may be contacted at (757) 824-1238, David.W.Hancock@nasa.gov
(e-mail), or (757) 824-1036 (FAX).

This document was created through the efforts of the GLAS Science Software Devel-
opment Team. Current team members include:

SGT, Inc./Kristine Barbieri
SGT, Inc./Suneel Bhardwaj
SGT, Inc./Lisa Brittingham
SGT, Inc./John Dimarzio
614/David W. Hancock, Il
SGT, Inc./Peggy Jester
SGT, Inc./Jeffrey Lee
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SGT, Inc./Dennis Lockwood
SGT, Inc./Steve McLaughlin
SSAIl/Steve Palm

SGT, Inc./Carol Purdy

SGT, Inc./Lee Anne Roberts
SGT, Inc./Jack Saba

Version 8 Page iv November 2005



Table of Contents

FOreWOId . .. ili
Table of CoNtentS. . . ... .. Y,
List Of FIQUIesS. . . .. vii
Listof Tables .. ... e IX
Section 1 Introduction
1.1 Identification of Document . . ............ ... .. ... ... ...... 1-1
1.2 Scope of Document . ........... ... 1-1
1.3 Purpose and Objectives of Document. . ..................... 1-1
1.4 Document Organization . .............c.. .. 1-1
1.5 Document Status and Schedule . . ........... ... ... ....... 1-1
Section 2 Related Documentation
2.1 Parent DOCUMENTS. . . .. ... . e e 2-1
2.2 Applicable Documents. . .......... . 2-1
2.3 Information Documents .. ............. ... 2-2
Section 3 Purpose and Description of the Data Products
3.1 Purpose of the Data Products. . ........................... 3-1
3.2 Description of the Data Product. .......................... 3-1
Section 4 Environment
4.1 Hardware Characteristics and Limitations. . ................ 4-1
4.2 Data Product Medium and Characteristics. . ................ 4-1
4.3 Protocoland Conventions . . .......... ... ... i, 4-1
4.4 Failure Protection, Detection, and Recovery Features......... 4-2
Section 5 Data Flow Characteristics
5.1 Volume, Size, and Frequency Estimates . ................... 5-1
5.2 Data Transfer and Transmission. . ........................ 5-1
5.3 Timing and Sequencing Characteristics .................... 5-1
5.4 Recipients and Utilization ............. ... .. ... ........... 5-1
5.5 ACCESS . ottt e 5-2
Section 6 Data Products Definitions
6.1 Data Products Structure. . ............. . .. 6-1
6.2 Labeling and Identification. . .. ........................... 6-1
6.3 Data Products Substructure Descriptions. . . ................ 6-2
6.4 Detailed Data Descriptions. . . . ...t 6-3
6.5 GLAS Data Dictionary . ..........c.c i 6-4
6.6 GLAS Flag Description. . ... ... .. e 6-4
November 2005 Page v Version 8



GLAS Standard Data Products Specification - Level 2 Table of Contents

Appendix A Level 2 Data Products - Standard Label
Contents & Description

Appendix B Level 2 Data Products Description

B.1 Data Product Description. . ... B-1

B.2 Data Coverage. . . ... B-2

B.3 DataVolume . ... ... . B-3
Appendix C Level 2 Data Product Formats

Cl Record Formats. . ... . i C-1
Appendix D Data Dictionary

D.1 Data Dictionary. . ...t e D-1
Appendix E Flags

E.l Design Philosophy . ... ... . E-1

E.2 Flag Descriptions . ... e E-1
Abbreviations & ACrONYMS. . . . . ... i e AB-1
GlOSSaIY. . . GL-1

Version 8 Page vi November 2005



List of Figures

Figure 3-1  GLAS Level 2 Products Within The Data Product Hierarchy ... 3-3
Figure 4-1 Data Representation.............. ... ... 4-2
Figure E-1  Layer Flag for 1064 Aerosol. . ......... .. .. .. .. E-2
Figure E-2  LayerHeightFlag....... ... o i E-2
Figure E-3  Full Resolution Cloud LayerFlag. .......................... E-4
Figure E-4  Full Resolution 1064 Quality Flag ............ ... .. ... ..... E-8
Figure E-5  High Resolution Cloud LayerFlag. ......................... E-9
FigureE-6  Low Resolution Cloud LayerFlag ......................... E-15
Figure E-7  Low Resolution 1064 QualityFlag .. ....................... E-16
Figure E-8  Medium Resolution Cloud LayerFlag ..................... E-17
Figure E-9  Medium Resolution 1064 QualityFlag ..................... E-19
Figure E-10 Aerosol Backscatter Flag . ........... . .. i, E-20
Figure E-11  Aerosol ExtinctionFlag . .......... .. ... .. . i ... E-20
Figure E-12 Cloud BackscatterFlag. ............. .. ... ... E-21
Figure E-13 Cloud ExtinctionFlag. . .......... .. .. o i, E-23
Figure E-14 Aerosol TrueSValuesUseFlag ................. ... ... .... E-24
Figure E-15 Cloud TrueSValuesUseFlag............................. E-25
Figure E-16  Aerosol Optical Depth . .......... . o i E-26
Figure E-17 Cloud Optical Depth ........ ... ... . i .. E-27
Figure E-18 Multiple ScatteringWarningFlag ......................... E-30
Figure E-19 PBL Optical Depth ... ... E-31
Figure E-20 Sea lce Roughness QualityFlag .. ............... ... ....... E-32
Figure E-21 Ocean RMS Roughness Quality Flag....................... E-33
Figure E-22 APID Data AvailabilityFlag . .............. ... ... ... ..., E-34
Figure E-23  OrbitFlag. ... ... o E-36
Figure E-24 CorrectionStatusFlag .............. ... ... .. .. ... ... E-37
Figure E-25 AtmosphereFlag. ... ...... ... .. E-38
Figure E-26  Attitude Flag 1. .. ... ... e E-39
Figure E-27 Attitude Flag 2. ......... . E-40
Figure E-28 Attitude Flag 3. ... ... E-40
November 2005 Page vii Version 8



GLAS Standard Data Products Specification - Level 2

Figure E-29 Elevation DefinitionFlag............ ... .. .. o ... E-41
Figure E-30 ElevationUseFlag ............ ... ... .. E-41
Figure E-31 AltimeterQuality Flag . .......... .. ... . i, E-42
Figure E-32 Range CorrectionFlag .. .......... .. .. ... E-43
Figure E-33 Atmosphere AvailabilityFlag............................. E-43
Figure E-34 Multiple ScatteringWarningFlag ......................... E-44
Figure E-35 CorrectionStatusFlag ........... ... ... o i, E-45
Figure E-36 High Resolution SourceFlag. ............................. E-45
Figure E-37 Medium Resolution Cloud AvailabilityFlag .. .............. E-45
Figure E-38 Range Increment Quality/UseFlag........................ E-46
Figure E-39 Surface Roughness and Slope QualityFlag ................. E-47
Figure E-40  RegioN TYPe. ..ot e E-48
Figure E-41 Lidar Frame QualityFlag. . .......... ... ... .. ... ... ... ..., E-48
Version 8 Page viii November 2005

List of Figures



List of Tables

Table 3-1 GLAS Level 2 Standard DataProducts .. .................... 3-1
Table 6-1 GLASFile NamingKeys . ........... i, 6-1
Table 6-2 GLAS Data Product Description Fields. . .................... 6-2
Table 6-3 GLAS Data Coverage DescriptionFields .................... 6-2
Table 6-5 GLAS Detailed Data Description Fields . .................... 6-3
Table 6-4 GLAS Data Volume Description of Fields. . .................. 6-3
Table 6-6 GLAS DataDictionary . ........ouuiiii e 6-4
Table A-1 Product Header Elements . ............. ... ... .., A-1
Table A-2 Product SpecificElements........... ... .. .. ... ... .. ... .. A-4
Table B-1 Data Product Description ......... ..., B-1
Table B-2 Data CoVerage . . .. oot e B-2
Table B-3 DataVolume . ... . B-3
Table C-1 GLAO8Record Format . ..., C-1
Table C-2 GLAO9Record Format . ...t C-4
Table C-3 GLAIORecord Format. .. ... ... ... C-6
Table C-4 GLA1l1Record Format. .. ..., C-8
Table C-5 GLAL2Record Format. ... C-11
Table C-6 GLA13Record Format. ... C-14
Table C-7 GLAl4Record Format. .. ... C-16
Table C-8 GLALSRecord Format. ... C-19
November 2005 Page ix Version 8



GLAS Standard Data Products Specification - Level 2 List of Tables

Version 8 Page x November 2005



Section 1

Introduction

1.1 Identification of Document

This document is identified as the GLAS Level 2 Standard Data Products Specifica-
tion. The unique document identification number within the GLAS Standard Data
Software documentation numbering scheme is GLAS-DPS-2641. Progressive editions
of this document will be uniquely identified by the cover and page date marks.

1.2 Scope of Document

This document addresses the purpose, usage, and description of the GLAS Level 2
Standard Data Products. The intended audience for this document is the GLAS Sci-
ence and Instrument Teams, the ESDIS Project and related focus teams, the commu-
nity of EOS data users and investigators, and the GLAS Standard Data Software
Development Team. This document will not address the procedures for obtaining the
GLAS Level 2 Standard Data Products from the EOSDIS DAAC.

1.3 Purpose and Objectives of Document

The purpose of the GLAS Level 2 Standard Data Products Specification is to provide
a high-level descriptive document for the data products. This document describes
the purpose, usage, content, and format of the GLAS Level 2 Data Products. It
describes the representation and definition of the GLAS data elements constituting
the data product. It further describes the structure, physical storage, organization,
and access characteristics of the GLAS Level 2 Data Products. The document addi-
tionally describes file transfer methods to support product access, the data flow asso-
ciated with the data product, and the data storage and generation characteristics of
the data product.

1.4 Document Organization

This document outline is assembled in a form similar to those presented in the NASA
Software Engineering Program [Applicable Document 2.3a].

1.5 Document Status and Schedule

This document will be updated and released as required.
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15.1 Document Change History

Document Name: GLAS Standard Data Products Specification - Level 2

Version Number Date Nature of Change

Preliminary December 31, 1995 Original Version

Version 1.2 March 1998 Text, Figures, and Tables updated for Level 2
data updates, for the change to GLAS stan-
dard data product generation being per-
formed at the GLAS SCF, and change of the
spacecraft name to ICESAT.

Version 2.0 January 1999 Updates to the data product contents.

Version 3.0 November 2000 Updated Data Product Contents coincident
with the GLAS Science Algorithm Software
V1 release.

Version 4.0 November 2001 Updated Data Product Contents coincident
with the GLAS Science Algorithm Software
V2 release.

Version 5.0 July 2002 Updated Data Product Contents coincident
with the GLAS Science Algorithm Software
V2.2 release.

Version 6.0 October 2002 Revised for Version 3.0 software.

Version 7.0 August 2004 Revised for Version 4.0 software.

Version 8.0 November 2005 Revised for Version 5.0 software.
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Section 2

Related Documentation

2.1 Parent Documents

The GLAS Level 2 Standard Data Products Specification is considered a "roll-out”
from the Product Specification as the parent document or volume. Specific topics per-
taining to data descriptions are located in the External Interface sections under the
Detailed Design document template.

This document is subordinate to any top-level mission or instrument management
plan documents, and as such, recognizes these documents as external parent docu-
ments in lineage. The recognized external EOSDIS and GLAS parent documents
superior to the GLAS Level 2 Standard Data Products Specification are listed below.

a) NASA Earth Observing System Geoscience Laser Altimeter System GLAS Science
Requirements Document, Version 2.01, October 1997, Center for Space Research,
University of Texas at Austin.

b) GLAS Science Software Management Plan, NASA/TM-1999-208641/Version 3/
Volume 1, August 1998, NASA/GSFC Wallops Flight Facility.

2.2 Applicable Documents

The following documents are applicable to, or contain policies or references pertinent
to the contents of the GLAS Level 2 Standard Data Products Specification.

a) Data Production Software, Data Management, and Flight Operations Working
Agreement for GLAS, TBD, NASA Goddard Space Flight Center.

b) Atmospheric Delay Correction to GLAS Laser Altimeter Ranges, Algorithm Theo-
retical Basis Document, March 2001, Massachusetts Institute of Technology.

c) Algorithm Theoretical Basis Document for the GLAS Atmospheric Channel Observa-
tions, Version 0 (Preliminary), December 1995, Goddard Space Flight Center.

d) Geoscience Laser Altimeter System: Surface Roughness of Ice Sheets, Algorithm
Theoretical Basis Document, Version 0.3, December 1996, University of Wis-
consin.

e) Determination of Sea Ice Surface Roughness from Laser Altimeter Waveform, Algo-
rithm Theoretical Basis Document, Version 0 (Preliminary), December 1995,
The Ohio State University.

f) Laser Footprint Location and Surface Profiles, Algorithm Theoretical Basis Docu-
ment, Version 3.0, October 2002, Center for Space Research, The University of
Texas at Austin.

g) Precision Orbit Determination (POD), Algorithm Theoretical Basis Document,
Version 2.2, October 2002, Center for Space Research, The University of Texas
at Austin.
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h) Precision Attitude Determination (PAD), Algorithm Theoretical Basis Document,
Version 2.2, October 2002, Center for Space Research, The University of Texas
at Austin.

i) GLAS Atmospheric Data Products, Algorithm Theoretical Basis Document, Ver-
sion 4.2, June 2001, Goddard Space Flight Center.

2.3 Information Documents

The following documents are provided as sources of information that provide back-
ground or supplemental information that may clarify or amplify material in the
GLAS Level 2 Standard Data Products Specification.

a) NASA Software Documentation Standard Software Engineering Program, NASA-
STD-21000-91, July 29, 1991, NASA.

b) The Geoscience Laser Altimetry/Ranging System, IEEE Transactions on Geo-
science and Remote Sensing, Vol. GE-25, No. 5, September 1987.

c) EOS Altimetry/GLAS Phase-A Study, November 1995, NASA Goddard Space
Flight Center.

d) Memorandum: GLAS Data Products, December 23, 1993, Center for Space
Research, University of Texas at Austin.

e) GLAS Science Computing Facility (SCF) Plan, October 1997, NASA Goddard
Space Flight Center, Wallops Flight Facility.
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Section 3

Purpose and Description of the Data Products

3.1 Purpose of the Data Products

The purpose of the GLAS Level 2 Standard Data Products is to provide time-ordered,
processed GLAS data, acceptable for science applications. This GLAS derived data
consists of calibrated laser altimeter data supplemented with precision orbit determi-
nation, earth-location and precision attitude data from the ancillary data sources. The
GLAS Level 2 Standard Data Products are intended for use by the GLAS Science
Team, and by the EOSDIS data user community.

3.2 Description of the Data Product

Table 3-1 identifies the Level 2 Data Products and shows the composition of each. The
data products are integer-binary format files containing fixed-length records of data.
Each data record consists of several data elements. An element is either an Item or an
Array of Items. The elements are measurements and associated correction values
obtained from specific GLAS science algorithm sets. The data products will be for-
matted in scaled integer binary format with both attached and unattached metadata
containing identification, processing history, and data descriptive information.

Table 3-1 GLAS Level 2 Standard Data Products

Pr0(_:h_Jct l.D Product Name Product
(Identification) Level
GLAO08 Boundary Layer and Elevated Aerosol Layer 2
Heights File
GLAO09 Cloud Height for Multiple Layers File 2
GLA10 Aerosol Vertical Structure File 2
GLAl11 Thin Cloud/Aerosol Optical Depth File 2
GLA12 Ice Sheet Products File 2
GLA13 Sea Ice Products File 2
GLA14 Land Products File 2
GLA15 Ocean Products File 2

The GLAS Level 2 Standard Data Products are generated as product aggregates or
files (i.e., nominally a pass, a half orbit) of GLAS derived geophysical data. The data
parameters represent derived geophysical data and associated correction values
obtained from specific GLAS science algorithms. These data parameter groups
include time tags, data use and quality flags, and precision orbit location data. In
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addition to the data products, metadata including identification, processing history,
and data content descriptive information is produced for archival.

The GLAS Level 2 Standard Data Products are produced by the GLAS science data
processing software which is based on the GLAS Algorithm Theoretical Basis Docu-
ments [Applicable Documents 2.2b - 2.2h]. These data products are produced by pro-
cessing the GLAS Level 1 Data Products to form the Level 2 data. Figure 3-1
illustrates the source data products being processed to generate the Level 2 Data
Products.

The specific details of the data product structure, content, format, and data element
details will be presented in Section 6. Data sizing and burden, and physical media
details are provided in Section 5.
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Section 4

Environment

4.1 Hardware Characteristics and Limitations

The GLAS Level 2 Standard Data Products will be generated on the UNIX host pro-
cessors within the I-SIPS. The input GLAS Level 1 Data Products and ancillary data
reside in the I-SIPS storage facilities. Newly-generated Level 2 Data Products are
accessed for quality assurance (QA) monitoring through the I-SIPS.

The I-SIPS consists of distributed UNIX operating system-based computers operating
under the standard UNIX environment that support the GLAS Science Team opera-
tions including the quality monitoring. The GLAS Level 2 Data Products and their
metadata (including the QA monitoring data) are delivered to the EOSDIS DAAC
archive. The Level 2 metadata (associated data description and support information)
are stored in the EOSDIS DAAC to facilitate EOS client inquiry and retrieval activi-
ties. The distribution management function of the EOSDIS DAAC allows clients to
perform direct search and access of the Level 2 data or to request preparation of Level
2 Data Products.

4.2 Data Product Medium and Characteristics

The Data Products will be archived within the EOSDIS DAAC. The storage system
will contain not only the Level 2 Data Products, but will also contain data descrip-
tions and data advertisements (i.e., textual descriptive and abstract information also
called metadata). The Level 2 Data Products and their metadata will be part of the
Earth Sciences Data Types collection.

The Earth Science data are implemented in the current EOSDIS system through a
hierarchical storage manager interface. Physical media supported by the storage sys-
tem interface will include the disk storage subsystems, magnetic or optical media
subsystems, and tiered archive robotics storage subsystems. EOSDIS clients can
directly access the GLAS Level 2 data from the DAAC and can copy the data prod-
ucts to their host processors across the EOSDIS Networks.

The Level 2 Data Products will be available to the GLAS Science Team through the
GLAS SCF. See Information Document 2.3e for a detailed description of the GLAS
SCF.

4.3 Protocol and Conventions

Specific protocols and convention applying to the GLAS SCF will be specified in the
SCF Plan [Information Document 2.3e]. When interfacing to the EOSDIS DAAC, the
I-SIPS will comply with procedures, conventions, and protocols as defined by the
EOSDIS.
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Data definition terminology specific to the GLAS Level 2 Data Products and this doc-
ument is presented in the Glossary at the end of this document. Figure 4-1 “Data Rep-
resentation” depicts a schematic of the standard data representations used in GLAS
Level 2 Data Products. These data structures will be used in the Section 6.0 generic
data description and in the Appendix C detailed data description of the GLAS Level
2 Data Product contents.

Data Types, Sizes, and Representations

Conventions:  byte 0 is the most significant byte (MSB)
bit 0 is the least significant bit (Isb)
S = the sign bit

byte: 0
char minimum value = 0
‘ [ ]| ‘ maximum value = 255
bitt 76 543210

byte: 0 1 i
yte short 'nteger minimum value = -32768

‘S| | | | | | | | | | | | | | | maximum value = 32767
bitt 1514131211109 8 76 5 4 3 2 1 0

long integer
byte: 0 1 2 3

S

bit: 3130 2928272625 242322 2120191817161514131211109 8 76 54 32 1 0

minimum value = -2147483648
maximum value = 2147483647

Figure 4-1 Data Representation

4.4 Failure Protection, Detection, and Recovery Features

The team supporting operations at the 1-SIPS will be responsible for failure protec-
tion, detection, and recovery of the generated GLAS Level 2 Data Products stored on
the I-SIPS. Initial GLAS Level 2 Data Products error detection is performed during
product generation as part of the product and processing quality assurance activity.
The GLAS Level 2 Data Products will be “backed up” under the routine operational
functions performed at the I-SIPS. In the event of failure or error detection in the
active working or archive storage, recovery would be performed from backup media
or from the EOSDIS DAAC archive.

The EOSDIS will be responsible for failure protection, detection, and recovery of the
GLAS Level 2 Data Products archived at the EOSDIS DAAC.
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Section 5

Data Flow Characteristics

5.1 Volume, Size, and Frequency Estimates

The expected daily data burdens for the GLAS Level 2 Standard Data Products are
listed in Appendix B. These estimates are based on the following EOS ICESat (Ice,
Cloud, and Land Elevation Satellite) operational assumptions. The spacecraft will
orbit the Earth at an inclination of 94 degrees and a nominal altitude of 600 kilome-
ters in a circular orbit. The orbit (groundtrack) repeat cycle is approximately 91 days
based on a frozen orbit. The EOS ICESat orbit period is approximately 100 minutes,
with a pass period duration of approximately 50 minutes resulting in just under 15
orbits per day.

The daily volumes shown in Appendix B are assuming 24 hours of global coverage
for each product. However, the contents of the GLA12, GLA13, GLA14, and GLA15
products will be edited based on location. Therefore the actual daily volume of these
products may vary from what is shown in the table.

5.2 DataTransfer and Transmission

The GLAS Science Team will have access to the GLAS Level 2 Data Products through
the GLAS SCF using TCP/IP and standard UNIX command operations. GLAS Level
2 Data Products generated within the I-SIPS will be transferred to the DAAC through
the EOS Science Network or off-line via storage media.

Data access procedures to retrieve GLAS Level 2 Standard Data Products from the
DAAC will be provided by the EOSDIS DAAC.

5.3 Timing and Sequencing Characteristics

The GLAS Level 2 Standard Data Products are generated as product files consisting
of processed GLAS Level 1A and Level 1B Standard Data Products data. The basic
aggregation of the GLAS Level 2 Data Products is the descriptive information in the
header records and GLAS Data Elements in the data record. All data records within
the GLAS Level 2 Data Products will be in ascending time order based on the height
vector or aerosol measurement time tag. All parameters contained within the record
are synchronous. The GLAS instrument and the EOS ICESat spacecraft are expected
to operate for at least three years with a goal of five years.

5.4 Recipients and Utilization

The initial recipients of the GLAS Level 2 Data Products will be the GLAS Science
Team and the EOSDIS. At the I-SIPS, the GLAS Level 2 Data Products will be used to
produce the metadata quantifying and qualifying the products for EOS community
usage. The GLAS Science Team will use the Level 2 Data Products for analysis and
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research. The subsequent recipients for the GLAS Level 2 Data Products are the scien-
tific, governmental, and educational community sectors which will obtain the data
products from the EOSDIS DAAC.

55 Access

The GLAS Level 2 Data Products are available to the GLAS Science Team from the
GLAS SCF. Access to the GLAS SCF is controlled by the GLAS Science Team.

While EOS is intended to be a globally available and utilized mission program, access
to the data is still operated under a security and integrity program to protect the data
and data system resources from unauthorized or destructive use. Procedures for data
access are provided by the EOSDIS DAAC.
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Section 6

Data Products Definitions

6.1 Data Products Structure

The GLAS Level 2 Standard Data Products will be generated as scaled integer binary
files. Each file will include appropriate header, labelling, and metadata information.

6.2 Label

ing and ldentification

Each of the GLAS Level 2 Data Products is uniquely identified by a GLAS standard
file name. The form of this file name is

GLAxx_mmm_prkk_ccc_tttt_s nn_ffff.eee

Specific elements within the file name are described in Table 6-1.

Table 6-1 GLAS File Naming Keys

Key Description

XX The GLAS Product ID (01-15)

mmm release number for process that created the produce (CCB assigned-combination of
software and data)

p repeat ground track phase

r reference orbit number

kk instance # incremented every time GLAS enters a different reference orbit

cce cycle of reference orbit for this phase

tttt track within reference orbit

S segment of orbit. This is O on files that contain multiple segments (GLA02, GLA03,
GLA04,GLA07-GLA15) and 1,2,3,0r 4 on GLAQO1, GLAO5, and GLAQ6.

nn granule version number (the number of times this granule is created for a specific
release)

ffff file type (numerical, CCB assigned for multiple files as needed for data of same time
period for a specific ANCxx or GLAXX, i.e. multi-file granule)

The structure

and contents of the GLAS Level 2 Data Product headers and labels are

contained in Appendix A.
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6.3 Data Products Substructure Descriptions

Full data product descriptions are provided in Appendix B and online in a hyper-
linked format at the WFF GLAS website. The URL for product descriptions is:

http://wrffglas.wff.nasa.gov/v50_products/

Table 6-2 lists the fields shown in each data product description entry.

Table 6-2 GLAS Data Product Description Fields

Field

Description

Product ID

GLAS File ID (GLAO1, GLAOZ2, etc).

Name

Descriptive name.

Product Level

Product Level (LO,L1A,L1B,L2,L3).

Science Discipline

Primary associated science discipline.

Investigator Primary investigator.
Archive Site Location at which this file will be permanently archived.
Source A flag giving source data system of this file.

Table 6-3 lists the data coverage description fields.

Table 6-3 GLAS Data Coverage Description Fields

Field

Description

Product ID

GLAS File ID (GLAO1, GLAO2, etc).

Temporal Resolution

Nominal time span, in seconds, of each record of data within a
file.

Temporal Coverage

Nominal time span, in minutes, of data contained within a file.

Horiz Res Coverage

Horizontal coverage, in meters, over Earth’s surface for each
instrument measurement.

Vert Res Coverage

Vertical coverage, in meters, over the Earth’s surface for each
instrument measurement.

Root/External Flag

A flag signifying whether this file is:

0: neither of the following.

1: the head-of-chain (Level 0 data) of an instrument’s data
stream.

2: afile from an external source.

Table 6-4 lists the data volume description fields.
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Table 6-4 GLAS Data Volume Description of Fields

Field

Description

Product ID

GLAS File ID (GLAO1, GLAO2, etc).

Frequency (per day)

Number of times processing PGE is executed.

Files per Granule

Number of physical files per each granule.

CPU (min) Number of processing minutes required to produce a granule of
this data.
MB per Day Estimated amount of this data processed each data.

Record Size (bytes, O=variable)

Size, in bytes, of a single record of data. O indicates a variable
sized record.

Granule Size (MB)

Size, in megabytes, of a granule.

Granules per Day

Number of granules normally processed per day.

Revs per Granule

Number of earth revolutions contained in one granule.

6.4 Detailed Data Descriptions

Full detailed data descriptions are available in Appendix C. These descriptions pro-
vide details for each value within a product file. Table 6-5 lists the fields shown in
each detailed data description entry.

Table 6-5 GLAS Detailed Data Description Fields

Field

Description

Product Var Name

Unique identifying name of the product variable.

Offset (bytes)

Offset in bytes from start of data record (start=0).

Prod Data Type

Product (Unscaled) Variable Type and dimensions (in parens).

ilb = Integer, 1 byte
i2b = Integer, 2 bytes
i4b = Integer, 4 bytes
rdb = Real, 4 bytes
r8b = Real, 8 bytes

etc...
Total Bytes Total number of bytes used by variable.
Is Unsigned? Flag indicating if variable should be treated as unsigned.

Invalid Value/Flag

Indicates what identifies the filed as being invalid.

None = variable cannot be invalid.

gd_invalid_xxx = datatype-specific value which indicates the
variable is not valid.

[variable name] = name of the flag to check in order to deter-
mine validity of the variable.
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6.5 GLAS Data Dictionary

Detailed variable descriptions are provided in Appendix D. These descriptions pro-
vide details for each variable within a product file. Table 6-6 lists the fields shown in
each detailed data dictionary entry.

Table 6-6 GLAS Data Dictionary

Field

Description

Product Var Name

Unique identifying name of the product variable.

Is element of:

Corresponding record where variable is located.

Short Description

Descriptive name of the product variable.

Prod Data Type

Product (Unscaled) Variable Type and dimensions (in parens).

ilb = Integer, 1 byte
i2b = Integer, 2 bytes
i4b = Integer, 4 bytes
r4b = Real, 4 bytes
r8b = Real, 8 bytes
etc...

Total Bytes

Total number of bytes used by variable.

Product Units

Units in which variable is stored on product file.

Total Bytes

Total number of bytes used by variable.

Product Units

Units in which variable is stored on product file.

Invalid Value/Flag

Indicates what identifies the filed as being invalid.

None = variable cannot be invalid.

gd_invalid_xxx = datatype-specific value which indicates the
variable is not valid.

[variable name] = name of the flag to check in order to deter-
mine validity of the variable.

Is Correction Flag

Flag indicating if the variable is a correction flag.

Is Unsigned?

Flag indicating if variable should be treated as unsigned.

Product Minimum

Minimum value supported in product variable.

Product Maximum

Maximum value supported in product variable.

Description

Text description.

Comments

Text comments.

6.6 GLAS Flag Description
A detailed description of the flags is available in Appendix E.
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Appendix A

Level 2 Data Products - Standard Label
Contents & Description

GLAS Products begin with ASCII header records containing information regarding
the processing which created the Product and the data contained within. These
header records are exactly the same size as a Product data record and contain ASCII
information in a slightly modified KEYWORD=VALUE format. In order to conserve
space on the product, the header records contain multiple KEYWORD=VALUE
entries and entries are delimited by a semi-colon (;) and linefeed (ASCII 10).

By design, the first two header entries are the record length and number of header
records. This allows product readers to verify the record length and jump directly to
the first data record, if necessary. Most of the remaining information within the head-
ers is directly applicable to the generation of metadata files for EOS ingest.

The following common fields are defined for GLAS Product Headers:

Table A-1 Product Header Elements

Keyword Content Description
Additional_Attribute Product-specific additional attributes.
AutomaticQualityFlagExplan Automatic Quality flag explanation (per parameter).

Cycle A count of the number of exact repeats of this reference orbit.
EquatorCrossingDate Date of the equator crossing.

EquatorCrossingLong Longitude of equator crossing.

EquatorCrossingTime Time of the equator crossing.

glas_osc_rate Value that indicates the accuracy rate of the GLAS oscillator.
glas_osc_rate_date Valid date of the GLAS oscillator rate. (yyyy-mm-dd)
glas_osc_rate_time Valid time of the GLAS oscillator rate. (hh:mm:ss)

InputPointer Name of each input product file used to created this product (one

instances of this keyword appears in the product header record
for each input product file used in creation of this product).

internal_range_delay Internal range delay for digitizer in meters (from anc33).
internal_range_delay_date Valid date of corresponding internal range delay. (yyyy-mm-dd)
internal_range_delay_time Valid time of corresponding internal range delay. (hh:mm:ss)
internal_time_delay Time delay for digitizer in seconds (from anc33).
internal_time_delay_date Valid date of internal time delay. (yyyy-mm-dd)
internal_time_delay_time Valid time of internal time delay. (hh:mm:ss)
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Table A-1 Product Header Elements (Continued)

Keyword

Content Description

Instance

The number of times that a specific reference orbit has been
returned to during flight.

instrument_short_name

Short name of instrument (GLAS).

Instrument_State

Flag word that indicates which redundant units (laser, detector,
oscillator) of the GLAS instrument are in operation.

Instrument_State_Date

The date that corresponds to the Instrument_State. There are a
maximum of two per granule.

Instrument_State_Time

The time that corresponds to the Instrument_State. There are a
maximum of two per granule.

LocalGranulelD

Filename of the granule.

LocalVersionID

Granule version number (auto-incrementing, nn in filenaming
convention).

Numhead

Number of header records preceeding product data records.

OperationalQualityFlagExpl

Operational Quality flag explanation (per parameter).

Orbit Number

Orbit number

OrbitQuality Status word that states what type of orbit was used during pro-
cessing of the data for the granule. It specifies the models used
in the orbit determination program. This provides an indication of
the quality of the orbits being applied to the data.

ParameterName Name of product specific parameters for which additional infor-

mation follows.

PercentFullRate

Percent of data for this granule that atmospheric parameters are
provided at 40 Hz data rate.

PercentGroundHit

Percent of data for this granule that had a detected ground return
of the transmitted laser pulse.

PercentHighRate

Percent of data for this granule that atmospheric parameters are
provided at 5 Hz data rate.

PercentLowRate

Percent of data for this granule that atmospheric parameters are
provided at 0.25 Hz data rate.

PercentMediumRate

Percent of data for this granule that atmospheric parameters are
provided at 1 Hz data rate.

Percent1064t0532 Percent atmospheric profiles that use the 1064 nm profile data to
provide estimated values for the saturated 532nm profiles.
PGEVersion Version number of the GSAS software that generated this gran-

ule.

platform_short_name

Short name of spacecraft (Icesat).

ProductionDateTime

Creation time of granule.

QAPercentMissingData

Percent of missing data (per parameter)
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Table A-1 Product Header Elements (Continued)

Keyword

Content Description

QAPercentOutofBounds

Percent of out-of-bounds data (per parameter)

RangeBeginningDate

Start date of data on the granule.

RangeEndingDate

End data of data on the granule.

RangeBeginningTime

Start time of day for data on this granule.

Range_Bias

The additive calibration correction in millimeters to apply to range
based on the science team cal/val activities.

Range_Bias_Date

The date that corresponds to the first valid Range_Bias. There
are a maximum of two per granule.

Range_Bias_Time

The time that corresponds to the first valid Range_Bias. There
are a maximum of two per granule.

RangeEndingTime

End time of day for data on this granule.

Recl

Record length in bytes.

ReferenceOrbit

Assigned number for which exact orbital elements describe the
exact repeat orbit pattern.

ReprocessingPlanned

Planned reprocessing status.

ReprocessingActual

Actual reprocessing status.

SC_osc_rate

Value that indicates the accuracy of the spacecraft oscillator.

sc_osc_rate_date

Valid date of the spacecraft oscillator measurement. (yyyy-mm-
dd)

Sc_osc_rate_time

Valid time of the spacecraft oscillator measurement. (hh:mm:ss)

sensor_short_name

Short name of sensor (LaserALT).

ScienceQualityFlagExplana

Science Quality flag explanation (per parameter).

ShortName

GSAS Filetype.

size_mb_ecs_data_granule

Size (in MB) of the granule.

SP_ICE_GLAS_EndBlock

Integer SPICE block number within GLAS coverage scheme in
which granule data ends.

SP_ICE_PATH_NO

Number which represents the GLAS SPICE path number.

SP_ICE_GLAS_StartBlock

Integer SPICE block number within GLAS coverage scheme in
which granule data starts.

time_between_contiguous_records

Time between contiguous data records (in seconds).

Timing_Bias

The time tag error determined by the calibration team that was
added to the time tags to compute the true time of data as pro-
vided on the granule.

Timing_Bias_Date

The date that corresponds to the Timing_Bias. There are a maxi-
mum of two per granule.
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Table A-1 Product Header Elements (Continued)

Keyword

Content Description

Timing_Bias_Time

The time of day that corresponds to the Timing_Bias. There are a
maximum of two per granule.

Timing_Drift

This is the ratio of the true time for a one second oscillator tick to
nominal one.

Timing_Drift_Date

The date that corresponds to the Timing_Drift. There are a maxi-
mum of two per granule.

Timing_Drift_Time

The time of day that corresponds to the Timing_Drift. There are a
maximum of two per granule.

Track

The unique number assigned for each repeat ground track (one
orbit) of the reference orbit.

Track_Segment

Number assigned for the specific latitude segment (1 = +50 to
+50, 2 = +50 to -50, 3 = -50 to -50, 4 = -50 to +50) of the track for
the data.

VersionlD

The ESDT version humber that is to be used with this product.

Additional product specific information

(see Table A-2)

In addition to the common information contained in its headers, each product may
also contain information specific to the type of data it contains. This type of informa-
tion is called a product-specific attribute (PSA). The PSAs mostly contain information
related to product data quality. The PSAs and their attributes are listed in Table A-2.

Table A-2 Product Specific Elements

Product Parameter Name Attribute
GLAO8 Aerosol Layer Heights TBD
GLAOS8 Planetary Boundary Layer TBD
GLAO09 Cloud Layer Heights TBD
GLA10 Cloud Backscatter Cross TBD
Section Profile
GLA10 Cloud Extinction Cross TBD
Section Profile
GLA10 Aerosol Backscatter Cross TBD
Section Profile
GLA10 Aerosol Extinction Cross TBD
Section Profile
GLAll Cloud Optical Depth TBD
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Table A-2 Product Specific Elements (Continued)

Product

Parameter Name

Attribute

GLA11

Aerosol Optical Depth

TBD

GLA11

Planetary Boundary Layer

Optical Depth

TBD

GLA12

Surface Elevation

AutomaticQualityFlag

Flag, will fail if surface eleva-
tion percent out of bounds is
greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA12

Surface Roughness

AutomaticQualityFlag

Flag, will fail if surface
roughness percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA12

Surface Reflectance

AutomaticQualityFlag

Flag, will fail if surface
reflectance percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out if Bounds is the
number of invalid divided by
number of shots received.

GLA12

Surface Slope

AutomaticQualityFlag

Flag, will fail of surface slope
percent out of bounds is
greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA13

Surface Elevation

AutomaticQualityFlag

Flag, will fail if surface eleva-
tion percent out of bounds is
greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA13

Surface Roughness

AutomaticQualityFlag

Flag, will fail if surface
roughness percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.
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Table A-2 Product Specific Elements (Continued)

Product

Parameter Name

Attribute

GLA13

Surface Reflectance

AutomaticQualityFlag

Flag, will fail if surface
reflectance percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA14

Surface Elevation

AutomaticQualityFlag

Flag, will fail if surface eleva-
tion percent out of bounds is
greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA14

Surface Roughness

AutomaticQualityFlag

Flag, will fail if surface
roughness percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA14

Surface Reflectance

AutomaticQualityFlag

Flag, will fail if surface
reflectance percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA14

Surface Slope

AutomaticQualityFlag

Flag, will fail of surface slope
percent out of bounds is
greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA15

Surface Elevation

AutomaticQualityFlag

Flag, will fail if surface eleva-
tion percent out of bounds is
greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.
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Table A-2 Product Specific Elements (Continued)

Product

Parameter Name

Attribute

GLA15

Surface Roughness

AutomaticQualityFlag

Flag, will fail if surface
roughness percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.

GLA15

Surface Reflectance

AutomaticQualityFlag

Flag, will fail if surface
reflectance percent out of
bounds is greater than 5%.

QAPercentOutofBounds

Percent Out of Bounds is the
number of invalid divided by
number of shots received.
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Appendix B

Level 2 Data Products Description

B.1 Data Product Description

Table B-1 Data Product Description

Product ID Name Level SC"?”‘fe Investigator Arclhlve Source
Discipline Site
GLAOS8 Boundary Layer 2 Atmosphere J. Spinhirne NSIDC ISIPS
height
GLAO09 Cloud Height 2 Atmosphere J. Spinhirne Icesat SCF | ICESat
SCF
GLA10 Aerosol Vertical 2 Atmosphere J. Spinhirne Icesat SCF | Icesat SCF
Structure
GLAl11 Thin Cloud/OD 2 Atmosphere J. Spinhirne Icesat SCF | ICESat
SCF
GLA12 Ice Sheet Eleva- 2 Elevations-lce | Jay Zwally Icesat SCF | ICESat
tion Sheet SCF
GLA13 Sea Ice Rough- 2 Elevations- Bob Thomas Icesat SCF | ICESat
ness Sea Ice SCF
GLA14 Land/Canopy Ele- | 2 Elevations- Jack Bufton Icesat SCF | ICESat
vation Land SCF
GLA15 Ocean Elevation 2 Elevations- N/A Icesat SCF | ICESat
Ocean SCF
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B.2 Data Coverage

Table B-2 Data Coverage

Product ID gggﬁ%i In CT:ir\?grc;rga; C(I)-Ivoerri;gie(sm) Co\\fz:;gR:Z(m) E)i(c)acr)r:/al
(sec) (min) Flag
GLAO8 8 1380 -90 to 90 -180 to 180 0
GLA09 4 1380 170 76.8 0
GLA10 4 1380 170 76.8 0
GLAll 4 1380 170 76.8 0
GLA12 1 1380 170 0 0
GLA13 1 1380 170 0 0
GLA14 1 1380 170 0 0
GLA15 1 1380 170 0 0
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B.3 DataVolume

Table B-3 Data Volume

Product Freq.(| Files CPU Record Size | Granule Size Gran. Revs

D dpae;) Gpr‘;_ min)y | MBPETDAY | 6 ariable) (MB) g:; GF;Z;_
GLAOS8 1 1 80.07 16.31469727 792 16.31469727 1 14
GLAO09 1 1 146.57 143.0419922 6944 143.0419922 1 14
GLA10 1 1 214.02 308.4960938 14976 308.4960938 1 14
GLA11 1 1 115.49 62.45727539 3032 62.45727539 1 14
GLA12 1 1 3.21 135.9558105 6600 135.9558105 1 14
GLA13 1 1 2.9 139.251709 6760 139.251709 1 14
GLAl14 1 1 3.05 247.1923828 10000 247.1923828 1 14
GLA15 1 1 4.72 362.2192383 6280 362.2192383 1 14
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Appendix C
Level 2 Data Product Formats

C.1 Record Formats

C.l1

Guidelines

The GLAS Data Product record formats were developed under the following guide-

lines:
1)
2)

3)

4)

5)
C.1.2

Record size a multiple of 4.

Start elements on a 4 byte boundary; where not possible use pads or group
smaller elements together to get to 4 byte boundary. Pad and move ele-
ments so that arrays start on 4 byte boundaries.

The output structures to build files should be grouped in descending size
order, therefore group elements on file logically and in descending size
order.

Data that occurs occasionally in the file should be put in the header. Specifi-
cally, the orbit number and instrument state are changing at a much lower
rate than the record rate on the files, therefore the orbit numbers and instru-
ment states encompassed by a file will be put in the header. These elements
will not be shown in the record format. Other data in the same category will
be put in the header.

Add spares.
GLAO8

Each record contains 4 seconds of data. Empty aerosol or planetary boundary layers
will contain fill data.

Table C-1 GLAO08 Record Format

Product Var Name

Offset Product Data Total ) Is Invalid
(Bytes) Type Bytes Product Units Unsigned? Value/Flag

Record Type:GLA08_MAIN; % of Granule: 100; Record Duration (seconds):4; Repeats: 1

Latest : Last Modified : Tue Sep 06 12:21:56 GMT-0400 (EDT) 2005

i_rec_ndx 0 idb 4 N/A No no
i_UTCTime 4 i4b (2) 8 seconds, microseconds No no
i_beam_coelev 12 i4b (4) 16 degrees*100 No idb
i_beam_azimuth 28 i4b (4) 16 degrees*100 No i4b
i_pad_angle 44 i4b (4) 16 microdegrees No i4b
i_spare0 60 i1b (40) 40 null NA No
i_AttFlg1l 100 i2b (4) 8 NA No no
i_lat 108 i4b (4) 16 microdegrees No i4b
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Level 2 Data Product Formats

Table C-1 GLAO08 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilg;sned? Vzllrljvsjlli:?ag
i_lon 124 i4b (4) 16 microdegrees No i4b
i_OrbFlg 140 i1b (2, 4) 8 NA No no
i_surfType 148 ilb (4) 4 NA No no
i_LidarQF 152 i2b (4) 8 NA No no
i_atm_dem 160 i4b (4) 16 meters No idb
i4_aer_bot 176 i2b (5) 10 deka-meters No i4_aer_af
i4_aer_top 186 i2b (5) 10 deka-meters No i4_aer_af
i20_aer_bot 196 i2b (3) 6 deka-meters No i20_aer_af
i20_aer_top 202 i2b (3) 6 deka-meters No i20_aer_af
i_LRpbl_ht 208 i2b 2 deka-meters No i2b
i_LRpbl_grd 210 i2b 2 deka-meters No i2b
i_HRpbI_ht 212 i2b (20) 40 deka-meters No i2b
i_HRpbl_grd 252 i2b (20) 40 deka-meters No i2b
i4_aer_pct 292 i1b (5) 5 unitless No i4_aer_af
i20_aer_pct 297 ilb (3) 3 unitless No i20_aer_af
i_LRpbl_pct 300 ilb 1 unitless No ilb
i_LayHgt_Flag 301 ilb (32) 32 NA No no
i AttFlg3 333 ilb 1 NA No No
i_timecorflg 334 i2b 2 N/A No No
i_Solar_Angle 336 i4b (4) 16 micro-degrees No i4b
i_Aer_top_b20_temp 352 i2b (5) 10 degrees Celsius * 100 No i2b
i_Aer_top_b20_pres 362 i2b (5) 10 millibars of mercury * 10 No i2b
i_Aer_top_b20_relh 372 i2b (5) 10 percentage * 100 No i2b
i_Aer_bot_b20_temp 382 i2b (5) 10 degrees Celsius * 100 No i2b
i_Aer_bot_b20_pres 392 i2b (5) 10 millibars of mercury * 10 No i2b
i_Aer_bot_b20_relh 402 i2b (5) 10 percentage * 100 No i2b
i_Aer_top_a20_temp 412 i2b (3) 6 degrees Celsius * 100 No i2b
i_Aer_top_a20_pres 418 i2b (3) 6 millbars of mercury * 10 No i2b
i_Aer_top_a20_relh 424 i2b (3) 6 percentage * 100 No i2b
i_Aer_bot_a20_temp 430 i2b (3) 6 degrees Celsius * 100 No i2b
i_Aer_bot_a20_pres 436 i2b (3) 6 millbars of mercury * 10 No i2b
i_Aer_bot_a20_relh 442 i2b (3) 6 percentage * 100 No i2b
i_Aer_PBL_LR_temp 448 i2b 2 degrees Celsius * 100 No i2b
i_Aer_PBL_LR_pres 450 i2b 2 millibars of mercury * 10 No i2b
i_Aer_PBL_LR_relh 452 i2b 2 percentage * 100 No i2b
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Table C-1 GLAO08 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilgsned? Vzllrljvsjlli:?ag
i_Aer_ir_top 454 i2b (2) 4 deka-meters No i2b
i_Aer_ir_bot 458 i2b (2) 4 deka-meters No i2b
i_Aer_ir_layflg 462 ilb (2) 2 N/A No No
i_Aer_ir_top_temp 464 i2b (2) 4 degrees Celsius * 100 No i2b
i_Aer_ir_top_pres 468 i2b (2) 4 millibars of mercury * 10 No i2b
i_Aer_ir_top_relh 472 i2b (2) 4 percentage * 100 No i2b
i_Aer_ir_bot_temp 476 i2b (2) 4 degrees Celsius * 100 No i2b
i_Aer_ir_bot_pres 480 i2b (2) 4 millibars of mercury * 10 No i2b
i_Aer_ir_bot_relh 484 i2b (2) 4 percentage * 100 No i2b
i_Surface_temp 488 i2b (4) 8 degrees Celsius * 100 No i2b
i_Surface_pres 496 i2b (4) 8 millibars of mercury * 10 No i2b
i_Surface_relh 504 i2b (4) 8 percentage * 100 No i2b
i_Surface_wind 512 i2b (4) 8 meters/second * 100 No i2b
i_Surface_wdir 520 i2b (4) 8 degrees * 10 No i2b
i_spare2 528 ilb (264) 264 NA No NA
Total Bytes 792
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Level 2 Data Product Formats

C.13

GLAO9

Each record contains 4 seconds of data. Empty cloud layers will contain fill data.

Table C-2 GLAO09 Record Format

Product Var Name (g;ftseest) Prod_lyy(;)teData I-Brsttgls Product Units Unsilgsned? Vellrllvsllli:?ag
Record Type:GLA09_MAIN; % of Granule: 100; Record Duration (seconds):4; Repeats: 1
Latest: Last Modified: Tue Sep 20 08:42:49 GMT-0400 (EDT) 2005
i_rec_ndx 0 i4b 4 N/A No no
i_UTCTime 4 i4b (2) 8 seconds, microseconds No no
i_beam_coelev 12 i4b (4) 16 degrees*100 No i4b
i_beam_azimuth 28 i4b (4) 16 degrees*100 No i4b
i_pad_angle 44 i4b (4) 16 microdegrees No i4b
i_spare0 60 ilb (40) 40 null NA No
i AttFlgl 100 i2b (4) 8 NA No no
i_lat 108 i4b (4) 16 microdegrees No i4b
i_lon 124 i4b (4) 16 microdegrees No i4b
i_OrbFlg 140 ilb (2, 4) 8 NA No no
i_surfType 148 ilb (4) 4 NA No no
i_LidarQF 152 i2b (4) 8 NA No no
i_spare2 160 i1b (8) 8 NA No NA
i_topo_elev 168 i4b (4) 16 meters No i4b
i_atm_dem 184 i4b (4) 16 meters No i4b
i_LRcld_bot 200 i2b (10) 20 deka-meters No i_LRC_af
i_LRcld_top 220 i2b (10) 20 deka-meters No i_LRC_af
i_LRcld_grd 240 i2b 2 deka-meters No i2b
i_spare3 242 i1b (2) 2 NA No NA
i_MRcld_bot 244 i2b (10, 4) 80 deka-meters No i_ MRC_af
i_MRcld_top 324 i2b (10, 4) 80 deka-meters No i MRC_af
i_MRcld_grd 404 i2b (4) 8 deka-meters No i2b
i_MRcld_pct 412 ilb (10, 4) 40 unitless No i_ MRC_af
i_HRcld_bot 452 i2b (10, 20) 400 deka-meters No i HRC_af
i_HRcld_top 852 i2b (10, 20) 400 deka-meters No i_HRC_af
i_HRcld_grd 1252 i2b (20) 40 deka-meters No i2b
i_FRcld_bot 1292 i2b (160) 320 deka-meters No i FRC_af
i_FRcld_top 1612 i2b (160) 320 deka-meters No i_FRC_af
i_FRcld_grd 1932 i2b (160) 320 deka-meters No i2b
i_FRg_grd_sig 2252 i4b (160) 640 €9/(m-sr) No i4b
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GLAS Standard Data Products Specification - Level 2 Level 2 Data Product Formats

Table C-2 GLAOQ09 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilg;sned? Vzllrljvsjlli:?ag
i_FRir_grd_sig 2892 i4b (160) 640 e9/(m-sr) No i4b
i_ LRCL_Flag 3532 i1b (11) 11 NA No no
i_ MRCL_Flag 3543 ilb (37) 37 NA No no
i_HRCL_Flag 3580 ilb (185) 185 NA No no
i_FRCL_Flag 3765 i1b (220) 220 NA No no
i_AttFlg3 3985 ilb 1 NA No No
i_timecorflg 3986 i2b 2 N/A No No
i_FRir_cldtop 3988 i2b (160) 320 deka-meters No i2b
i_FRir_gaFlag 4308 ilb (160) 160 NA No No
i_FRir_intsig 4468 i2b (160) 320 e7/(m-sr) No i2b
i_Solar_Angle 4788 i4b (4) 16 micro-degrees No idb
i_LRir_cld_top 4804 i2b (10) 20 deka-meters No i2b
i_LRir_cld_bot 4824 i2b (10) 20 deka-meters No i2b
i_LRir_QAflag 4844 i1b (10) 10 NA No No
i_LRir_cldtop_temp 4854 i2b (10) 20 degrees Celsius * 100 No i2b
i_LRir_cldtop_pres 4874 i2b (10) 20 millibars of mercury * 10 No i2b
i_LRir_cldtop_relh 4894 i2b (10) 20 percentage * 100 No i2b
i_LRir_cldbot_temp 4914 i2b (10) 20 degrees Celsius * 100 No i2b
i_LRir_cldbot_pres 4934 i2b (10) 20 millibars of mercury * 10 No i2b
i_LRir_cldbot_relh 4954 i2b (10) 20 percentage * 100 No i2b
i_MRir_cld_top 4974 i2b (10, 4) 80 deka-meters No i2b
i_MRir_cld_bot 5054 i2b (10, 4) 80 deka-meters No i2b
i_MRir_QAflag 5134 i1b (40) 40 NA No No
i_MRir_cldtop_temp 5174 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRIir_cldtop_pres 5254 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRir_cldtop_relh 5334 i2b (10, 4) 80 percentage * 100 No i2b
i_MRir_cldbot_temp 5414 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRir_cldbot_pres 5494 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRir_cldbot_relh 5574 i2b (10, 4) 80 percentage * 100 No i2b
i_LRg_cldtop_temp 5654 i2b (10) 20 degrees Celsius * 100 No i2b
i_LRg_cldtop_pres 5674 i2b (10) 20 millibars of mercury * 10 No i2b
i_LRg_cldtop_relh 5694 i2b (10) 20 percentage * 100 No i2b
i_LRg_cldbot_temp 5714 i2b (10) 20 degrees Celsius * 100 No i2b
i_LRg_cldbot_pres 5734 i2b (10) 20 millibars of mercury * 10 No i2b
i_LRg_cldbot_relh 5754 i2b (10) 20 percentage * 100 No i2b
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GLAS Standard Data Products Specification - Level 2

Level 2 Data Product Formats

Table C-2 GLAOQ09 Record Format (Continued)

Product Var Name (g;ffe?) Prod_IEJy(;)teData ;;ttgls Product Units Unsilgsned? Vzllrljvsjlli:?ag
i_MRg_cldtop_temp 5774 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRg_cldtop_pres 5854 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRg_cldtop_relh 5934 i2b (10, 4) 80 percentage * 100 No i2b
i_MRg_cldbot_temp 6014 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRg_cldbot_pres 6094 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRg_cldbot_relh 6174 i2b (10, 4) 80 percentage * 100 No i2b
i_LRg_SourceFt 6254 i2b 2 Unknown No i2b
i_MRg_SourceFt 6256 i2b (4) 8 Unknown No i2b
i_HRg_SourceFt 6264 i2b (20) 40 Unknown No i2b
i_LRir_SourceFt 6304 i2b 2 Unknown No i2b
i_MRir_SourceFt 6306 i2b (4) 8 Unknown No i2b
i_Surface_temp 6314 i2b (4) 8 degrees Celsius * 100 No i2b
i_Surface_pres 6322 i2b (4) 8 millibars of mercury * 10 No i2b
i_Surface_relh 6330 i2b (4) 8 percentage * 100 No i2b
i_Surface_wind 6338 i2b (4) 8 meters/second * 100 No i2b
i_Surface_wdir 6346 i2b (4) 8 degrees * 10 No i2b
i_spare4 6354 ilb (590) 590 NA No NA
Total Bytes 6944
C.l4 GLA10
Each record contains 4 seconds of data.

Table C-3 GLA10 Record Format

Product Var Name (ggtseest) Prod_lyycpteData I-BI—;ttsls Product Units Unsilgsned? Va:Ir:JVe;allll(Ijag
Record Type:GLA10_MAIN; % of Granule: 100; Record Duration (seconds):4; Repeats: 1
Latest : Last Modified : Tue Sep 06 12:20:48 GMT-0400 (EDT) 2005
i_rec_ndx 0 i4b 4 N/A No no
i_UTCTime 4 i4b (2) 8 seconds, microseconds No no
i_beam_coelev 12 i4b (4) 16 degrees*100 No i4b
i_beam_azimuth 28 i4b (4) 16 degrees*100 No i4b
i_pad_angle 44 i4b (4) 16 microdegrees No i4b
i_spare0 60 ilb (40) 40 null NA No
i AttFlgl 100 i2b (4) 8 NA No no
i_lat 108 i4b (4) 16 microdegrees No i4b
Version 8 Page C-6 November 2005




GLAS Standard Data Products Specification - Level 2 Level 2 Data Product Formats

Table C-3 GLA10 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilg;sned? Vzllrljvsjlli:?ag
i_lon 124 i4b (4) 16 microdegrees No i4b
i_OrbFlg 140 i1b (2, 4) 8 NA No no
i_surfType 148 ilb (4) 4 NA No no
i_LidarQF 152 i2b (4) 8 NA No no
i_cld1_bs_prof 160 i4b (280, 4) 4480 €10/(m-sr) No i4b
i_cld1_ext_prof 4640 i4b (280, 4) 4480 e9/m No i4b
i_aer4_bs_prof 9120 i4b (548) 2192 e10/(m-sr) No i4b
i_aer4_ext_prof 11312 i4b (548) 2192 e9/m No i4b
i_cldl_svall 13504 i2b (10, 4) 80 100*sr No i2b
i_cldl_sval2 13584 i2b (10, 4) 80 100*sr No i2b
i_aer4_svall 13664 i2b (9) 18 100*sr No i2b
i_aer4d_sval2 13682 i2b (9) 18 100*sr No i2b
i_cld1_bot 13700 i2b (10, 4) 80 deka-meters No i2b
i_cld1_top 13780 i2b (10, 4) 80 deka-meters No i2b
i_cld1_grd_det 13860 i2b (4) 8 deka-meters No i2b
i_aer4_bot 13868 i2b (9) 18 deka-meters No i2b
i_aerd_top 13886 i2b (9) 18 deka-meters No i2b
i_pbl4_grd_det 13904 i2b 2 deka-meters No i2b
i_spare2 13906 i1b (2) 2 NA No NA
i_cld1_sval_uf 13908 i1b (20) 20 NA No no
i_aer4 _sval_uf 13928 ilb (5) 5 NA No no
i_spare3 13933 ilb (3) 3 NA No NA
i_cldl_bs_flag 13936 ilb (40) 40 NA No no
i_cldl_ext_flag 13976 ilb (40) 40 NA No no
i_aer4_bs_flag 14016 i1b (10) 10 NA No no
i_aer4d_ext_flag 14026 i1b (10) 10 NA No no
i_spare4 14036 ilb 1 null NA No
i_AttFIg3 14037 ilb 1 NA No No
i_timecorflg 14038 i2b 2 N/A No No
i_Solar_Angle 14040 i4b (4) 16 micro-degrees No i4b
i_MRg_cldtop_temp 14056 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRg_cldtop_pres 14136 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRg_cldtop_relh 14216 i2b (10, 4) 80 percentage * 100 No i2b
i_MRg_cldbot_temp 14296 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRg_cldbot_pres 14376 i2b (10, 4) 80 millibars of mercury * 10 No i2b
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GLAS Standard Data Products Specification - Level 2 Level 2 Data Product Formats

Table C-3 GLA10 Record Format (Continued)

Product Var Name (g;ffe?) Prod_IEJy(;)teData ;;ttgls Product Units Unsilgsned? Vzllrljvsjlli:?ag
i_MRg_cldbot_relh 14456 i2b (10, 4) 80 percentage * 100 No i2b
i_Aer_top_temp 14536 i2b (9) 18 degrees Celsius * 100 No i2b
i_Aer_top_pres 14554 i2b (9) 18 millibars of mercury * 10 No i2b
i_Aer_top_relh 14572 i2b (9) 18 percentage * 100 No i2b
i_Aer_bot_temp 14590 i2b (9) 18 degrees Celsius * 100 No i2b
i_Aer_bot_pres 14608 i2b (9) 18 millibars of mercury * 10 No i2b
i_Aer_bot_relh 14626 i2b (9) 18 percentage * 100 No i2b
i_Surface_temp 14644 i2b (4) 8 degrees Celsius * 100 No i2b
i_Surface_pres 14652 i2b (4) 8 millibars of mercury * 10 No i2b
i_Surface_relh 14660 i2b (4) 8 percentage * 100 No i2b
i_Surface_wind 14668 i2b (4) 8 meters/second * 100 No i2b
i_Surface_wdir 14676 i2b (4) 8 degrees * 10 No i2b
i_spare5 14684 i1b (292) 292 NA No NA
Total Bytes 14976
C.15 GLA11
Each record contains 4 seconds of data.

Table C-4 GLA11 Record Format

Product Var Name (g;ftseest) Prod_lyy(;)teData I-Brsttgls Product Units Unsilgsned? Veilrlxveallli:?ag
Record Type:GLA11_MAIN; % of Granule: 100; Record Duration (seconds):4; Repeats: 1
Latest : Last Modified : Tue Sep 20 08:42:49 GMT-0400 (EDT) 2005
i_rec_ndx 0 i4b 4 N/A No no
i_UTCTime 4 i4b (2) 8 seconds, microseconds No no
i_beam_coelev 12 i4b (4) 16 degrees*100 No i4b
i_beam_azimuth 28 i4b (4) 16 degrees*100 No i4b
i_pad_angle 44 i4b (4) 16 microdegrees No i4b
i_spare0 60 i1b (40) 40 null NA No
i AttFlgl 100 i2b (4) 8 NA No no
i_lat 108 i4b (4) 16 microdegrees No i4b
i_lon 124 i4b (4) 16 microdegrees No i4b
i_OrbFlg 140 ilb (2, 4) 8 NA No no
i_surfType 148 ilb (4) 4 NA No no
i_LidarQF 152 i2b (4) 8 NA No no
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GLAS Standard Data Products Specification - Level 2

Level 2 Data Product Formats

Table C-4 GLA11 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilg;sned? Vzllrljvsjlli:?ag
i_cld1l_od 160 i2b (10, 4) 80 unitless*1000 No i2b
i_aerd_od 240 i2b (8) 16 unitless*1000 No i2b
i_pbl4_od 256 i2b 2 unitless*1000 No i2b
i_aer4_msf 258 i2b (9) 18 unitless No i2b
i_cldl_msf 276 i2b (10, 4) 80 unitless No i2b
i_cld1l_bot 356 i2b (10, 4) 80 deka-meters No i2b
i_cld1_top 436 i2b (10, 4) 80 deka-meters No i2b
i_cld1l_grd_det 516 i2b (4) 8 deka-meters No i2b
i_aer4_bot 524 i2b (8) 16 deka-meters No i2b
i_aer4_top 540 i2b (8) 16 deka-meters No i2b
i_aerd_ht 556 i2b 2 deka-meters No i2b
i_aer4_grd_det 558 i2b 2 deka-meters No i2b
i_erd 560 i2b (4) 8 millimeters No i2b
i_pse 568 i2b (4) 8 microns No i2b
i_cldl_mswf 576 ilb (2) 2 NA No no
i_cld1_flag 578 ilb (40) 40 NA No no
i_aerd_flag 618 ilb (8) 8 NA No no
i_pbl4_flag 626 ilb 1 NA No no
i_AttFlg3 627 ilb 1 NA No No
i_timecorflg 628 i2b 2 N/A No No
i_rdu 630 i2b (4) 8 millimeters No i2b
i_spare2 638 ilb (2) 2 NA No NA
i_Solar_Angle 640 i4b (4) 16 micro-degrees No idb
i_MRg_cldtop_temp 656 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRg_cldtop_pres 736 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRg_cldtop_relh 816 i2b (10, 4) 80 percentage * 100 No i2b
i_MRg_cldbot_temp 896 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRg_cldbot_pres 976 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRg_cldbot_relh 1056 i2b (10, 4) 80 percentage * 100 No i2b
i_Aer_top_temp 1136 i2b (9) 18 degrees Celsius * 100 No i2b
i_Aer_top_pres 1154 i2b (9) 18 millibars of mercury * 10 No i2b
i_Aer_top_relh 1172 i2b (9) 18 percentage * 100 No i2b
i_Aer_bot_temp 1190 i2b (9) 18 degrees Celsius * 100 No i2b
i_Aer_bot_pres 1208 i2b (9) 18 millibars of mercury * 10 No i2b
i_Aer_bot_relh 1226 i2b (9) 18 percentage * 100 No i2b
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GLAS Standard Data Products Specification - Level 2 Level 2 Data Product Formats

Table C-4 GLA11 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilg;sned? Vzllrljvsjlli:?ag
i_Aer_ir_top 1244 i2b (2) 4 deka-meters No i2b
i_Aer_ir_bot 1248 i2b (2) 4 deka-meters No i2b
i_Aer_ir_top_temp 1252 i2b (2) 4 degrees Celsius * 100 No i2b
i_Aer_ir_top_pres 1256 i2b (2) 4 millibars of mercury * 10 No i2b
i_Aer_ir_top_relh 1260 i2b (2) 4 percentage * 100 No i2b
i_Aer_ir_bot_temp 1264 i2b (2) 4 degrees Celsius * 100 No i2b
i_Aer_ir_bot_pres 1268 i2b (2) 4 millibars of mercury * 10 No i2b
i_Aer_ir_bot_relh 1272 i2b (2) 4 percentage * 100 No i2b
i_MRir_cld_top 1276 i2b (10, 4) 80 deka-meters No i2b
i_MRir_cld_bot 1356 i2b (10, 4) 80 deka-meters No i2b
i_MRir_cldtop_temp 1436 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRir_cldtop_pres 1516 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRir_cldtop_relh 1596 i2b (10, 4) 80 percentage * 100 No i2b
i_MRir_cldbot_temp 1676 i2b (10, 4) 80 degrees Celsius * 100 No i2b
i_MRir_cldbot_pres 1756 i2b (10, 4) 80 millibars of mercury * 10 No i2b
i_MRir_cldbot_relh 1836 i2b (10, 4) 80 percentage * 100 No i2b
i_MRir_QAflag 1916 i1b (40) 40 NA No No
i_Aer_PBL_LR_temp 1956 i2b 2 degrees Celsius * 100 No i2b
i_Aer_PBL_LR_pres 1958 i2b 2 millibars of mercury * 10 No i2b
i_Aer_PBL_LR_relh 1960 i2b 2 percentage * 100 No i2b
i_Surface_temp 1962 i2b (4) 8 degrees Celsius * 100 No i2b
i_Surface_pres 1970 i2b (4) 8 millibars of mercury * 10 No i2b
i_Surface_relh 1978 i2b (4) 8 percentage * 100 No i2b
i_Surface_wind 1986 i2b (4) 8 meters/second * 100 No i2b
i_Surface_wdir 1994 i2b (4) 8 degrees * 10 No i2b
i_Aer_ir_OD 2002 i2b (2) 4 Unknown No i2b
i_cld_ir OD 2006 i2b (10, 4) 80 Unknown No i2b
i_Aer_ir_ODFlg 2086 ilb (2) 2 N/A No No
i_cld_ir ODFlg 2088 i1b (10, 4) 40 N/A No No
i_ FRir_ODflg 2128 i1b (160) 160 NA No No
i_FRir_gaFlag 2288 i1b (160) 160 NA No No
i_FRir_cldtop 2448 i2b (160) 320 deka-meters No i2b
i_Aer_b20_prop 2768 ilb (20, 5) 100 Unknown No ilb
i_PBL_prop 2868 ilb (20) 20 Unknown No ilb
i_spare3 2888 i1b (144) 144 N/A No No
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GLAS Standard Data Products Specification - Level 2

Level 2 Data Product Formats

Table C-4 GLA11 Record Format (Continued)

Product Var Name (g;ffg) Prod_lyy(;)teData ;;ttgls Product Units Unsilgsned? Vzllrljvsjlli:?ag
Total Bytes 3032
C.1.6 GLA12
Each record contains 1 second of data.

Table C-5 GLA12 Record Format

Product Var Name (g;ftseest) PdeL;/(;;eData I-3r§ttzls Product Units Unsi:_;sned? Invalli:(iia\gllaluel
Record Type:GLA12_MAIN; % of Granule: 25; Record Duration (seconds):1; Repeats: 1
Latest : Last Modified : Mon Sep 19 09:22:56 GMT-0400 (EDT) 2005
i_rec_ndx 0 i4b 4 N/A 0 no
i_UTCTime 4 i4b (2) 8 seconds, microseconds 0 no
i_transtime 12 i2b 2 microseconds 0 i2b
i_Sparel 14 ilb (2) 2 N/A null No
i_deltagpstmcor 16 i4b 4 nanoseconds 0 gi_invalid_i4b
i_dShotTime 20 i4b (39) 156 microseconds 0 No
i lat 176 i4b (40) 160 microdeg -90000000 | i4b
i_lon 336 i4b (40) 160 microdeg 0 i4b
i_elev 496 i4b (40) 160 mm -500000 i4b
i_PADPoint 656 i4b (6, 40) 960 Unitless*1000000 -1000000 i4b
i_PODFixedPos 1616 i4b (6, 40) 960 3* (m, mm) -7.00E+10 i4b
i_sigmaatt 2576 i2b (40) 80 Unitless 0 i2b
i_Azimuth 2656 i4b 4 millideg 0 i4b
i_SolAng 2660 i4b 4 microdeg -90000000 i4b
i_tpintensity_avg 2664 i4b 4 counts 0 i4b
i_tpazimuth_avg 2668 i2b 2 degrees*10 0 i2b
i_tpeccentricity_avg 2670 i2b 2 Unitless*1000 0 i2b
i_tpmajoraxis_avg 2672 i2b 2 cm 0 i2b
i_Spare2 2674 ilb (2) 2 null null null
i_gdHt 2676 i2b (2) 4 cm -20000 i2b
i_erElv 2680 i2b (2) 4 mm -10000 i2b
i_spElv 2684 i2b (4) 8 mm -10000 i2b
i_IdElv 2692 i2b (4) 8 mm -10000 i2b
i_ocElv 2700 i2b (2) 4 mm -10000 i2b
i_wTrop 2704 i2b (2) 4 mm -1000 i2b
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Level 2 Data Product Formats

Table C-5 GLA12 Record Format (Continued)

Product Var Name ((é;ftseest) Prod_l%/t;teData g;:gls Product Units Unsigsned? Invalli:clja\éalue/
i_dTrop 2708 i2b (40) 80 mm -2500 i2b
i_surfType 2788 ilb 1 N/A 1 No
i_Spare3 2789 ilb (3) 3 N/A null null
i_DEM_elv 2792 i4b (40) 160 cm -50000 i4b
i_refRng 2952 i4b (40) 160 mm 400000000 i4b
i_TrshRngOff 3112 i4b (40) 160 mm -150000 i4b
i_isRngOff 3272 i4b (40) 160 mm -150000 i4b
i_ SigEndOff 3432 i4b (40) 160 mm -150000 i4b
i_cntRngOff 3592 i4b (40) 160 mm -150000 i4b
i_reflctUncorr 3752 i4b (40) 160 Unitless*1E06 0 i4b
i_reflCor_atm 3912 i4b 4 Unitless*1E06 0 i4b
i_maxSmAmp 3916 i2b (40) 80 Tenth of millivolts -300 No
i_SigmaElv 3996 i2b (40) 80 mm 0 i2b
i_numPk 4076 i1b (40) 40 N/A 0 No
i_kurt2 4116 i2b (40) 80 unitless * 100 -1000 i2b
i_skew2 4196 i2b (40) 80 unitless * 100 -10000 i2b
i_lceSheetRuf 4276 i2b (40) 80 cm 0 i2b
i_IsSlopeEmp 4356 i2b (40) 80 millideg 0 i2b
i_IsRngLast 4436 i4b (40) 160 mm -150000 i4b
i_IsRngFst 4596 i4b (40) 160 mm -150000 i4b
i_lceSVvar 4756 i2b (40) 80 millivolts 0 i2b
i_ElvuseFlg 4836 ilb (5) 5 N/A -127 No
i_atm_avail 4841 ilb 1 NA 0 No
i_erd 4842 i2b 2 Millimeters 0 i2b
i_rdu 4844 i2b 2 Millimeters 0 i2b
i_cldl_mswf 4846 ilb 1 NA 0 No
i_ MRC_af 4847 ilb 1 NA 0 No
i_SurfRuf_slpQF 4848 ilb (40) 40 N/A 0 No
i_ElvFlg 4888 i1b (40) 40 N/A 0 No
i_rng_UQF 4928 i2b (40) 80 N/A 0 No
i_atmQF 5008 i1b (10) 10 N/A 0 No
i_timecorflg 5018 i2b 2 N/A 0 No
i_APID_AvFlg 5020 ilb (8) 8 n/a -127 No
i_AttFlg2 5028 ilb (20) 20 NA 0 no
i_spare5 5048 ilb 1 NA 0 NA
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Level 2 Data Product Formats

Table C-5 GLA12 Record Format (Continued)

Product Var Name ((é;ftseest) Prod_l%/t;teData g;:gls Product Units Unsigsned? Invalli:clja\éalue/
i_FrameQF 5049 ilb 1 N/A 0 No
i_OrbFlg 5050 i1b (2) 2 NA 0 no
i_rngCorrFlg 5052 ilb (2) 2 N/A 0 No
i_CorrStatFlg 5054 ilb (2) 2 NA 0 no
i_beam_coelev 5056 i4b 4 degrees*100 0 i4b
i_beam_azimuth 5060 i4b 4 degrees*100 0 idb
i_AttFlgl 5064 i2b 2 N/A 0 No
i_Spare6 5066 i1b (2) 2 N/A null null
i_DEM_hires_src 5068 ilb (40) 40 NA 0 No
i_DEM_hires_elv 5108 i2b (40) 80 meters -500 i2b
i_satNdx 5188 ilb (40) 40 ns 0 ilb
i_satRngCorr 5228 i2b (40) 80 mm 0 i2b
i_satCorrFlg 5308 i1b (40) 40 NA NA No
i_satNrgCorr 5348 i2b (40) 80 mm 0 i2b
i_satPwdCorr 5428 i2b (40) 80 mm 0 i2b
i_gval_rcv 5508 i2b (40) 80 counts 0 i2b
i_RecNrgAll 5588 i2b (40) 80 0.01 fJoules 0 i_APID_AvFlg
i_FRir_cldtop 5668 i2b (40) 80 deka-meters 0 i2b
i_FRir_gaFlag 5748 i1b (40) 40 NA 0 No
i_FRir_ODflg 5788 i1b (40) 40 NA 0 No
i_FRir_intsig 5828 i2b (40) 80 e7/(m-sr) 0 i2b
i_msRngCorr 5908 i2b (40) 80 Unknown 0 i2b
i_msCorrFlg 5988 ilb (40) 40 Unknown 0 No
i_Surface_temp 6028 i2b 2 degrees Celsius * 100 -10000 i2b
i_Surface_pres 6030 i2b 2 millibars of mercury * 10 0 i2b
i_Surface_relh 6032 i2b 2 percentage * 100 0 i2b
i_spare7 6034 ilb (566) 566 NA null null
Total Bytes 6600
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C.17 GLA13
Each record contains 1 second of data.

Table C-6 GLA13 Record Format

Product Var Name (ggtseest) Prod_lyy(;teData ;—;)ttgé Product Units Unsi:_:jsned? Invalid Value/Flag
Record Type:GLA13_MAIN; % of Granule: 25; Record Duration (seconds):1; Repeats: 1

Latest : Last Modified : Mon Sep 19 09:22:56 GMT-0400 (EDT) 2005

i_rec_ndx 0 i4b 4 N/A 0 no
i_UTCTime 4 i4b (2) 8 seconds, microseconds 0 no
i_transtime 12 i2b 2 microseconds 0 i2b
i_Sparel 14 ilb (2) 2 N/A null No
i_deltagpstmcor 16 idb 4 nanoseconds 0 gi_invalid_i4b
i_dShotTime 20 i4b (39) 156 microseconds 0 No
i lat 176 i4b (40) 160 microdeg -90000000 i4b
i_lon 336 i4b (40) 160 microdeg 0 i4b
i_elev 496 i4b (40) 160 mm -500000 i4b
i_PADPoint 656 i4b (6, 40) 960 Unitless*1000000 -1000000 i4b
i_PODFixedPos 1616 i4b (6, 40) 960 3% (m, mm) -7.00E+10 iab
i_sigmaatt 2576 i2b (40) 80 Unitless 0 i2b
i_Azimuth 2656 i4b 4 millideg 0 i4b
i_SolAng 2660 i4b 4 microdeg -90000000 i4b
i_tpintensity_avg 2664 i4b 4 counts 0 i4b
i_tpazimuth_avg 2668 i2b 2 degrees*10 0 i2b
i_tpeccentricity_avg | 2670 i2b 2 Unitless*1000 0 i2b
i_tpmajoraxis_avg 2672 i2b 2 cm 0 i2b
i_Spare2 2674 ilb (2) 2 N/A null No
i_gdHt 2676 i2b 2) 4 cm -20000 i2b
i_erElv 2680 i2b 2) 4 mm -10000 i2b
i_spElv 2684 i2b 4) 8 mm -10000 i2b
i_IdElv 2692 i2b (4) 8 mm -10000 i2b
i_ocElv 2700 i2b (2) 4 mm -10000 i2b
i_wTrop 2704 i2b (2) 4 mm -1000 i2b
i_dTrop 2708 i2b (40) 80 mm -2500 i2b
i_surfType 2788 ilb 1 N/A 1 No
i_Spare3 2789 ilb (3) 3 N/A null No
i_DEM_elv 2792 i4b (40) 160 cm -50000 iab
i_refRng 2952 i4b (40) 160 mm 400000000 | i4b
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Level 2 Data Product Formats

Table C-6 GLA13 Record Format (Continued)

Product Var Name (ggf;st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_TrshRngOff 3112 i4b (40) 160 mm -150000 i4b
i_siRngOff 3272 i4b (40) 160 mm -150000 i4b
i_SigEndOff 3432 i4b (40) 160 mm -150000 i4b
i_cntRngOff 3592 i4b (40) 160 mm -150000 i4b
i_reflctUncorr 3752 i4b (40) 160 Unitless*1E06 0 i4b
i_reflCor_atm 3912 idb 4 Unitless*1E06 0 i4db
i_maxSmAmp 3916 i2b (40) 80 Tenth of millivolts -300 No
i_SigmaElv 3996 i2b (40) 80 mm 0 i2b
i_numPk 4076 ilb (40) 40 N/A 0 No
i_RufSealce 4116 i2b (40) 80 cm 0 i2b
i_skew2 4196 i2b (40) 80 unitless * 100 -10000 i2b
i_ SiRufLstPk 4276 i2b (40) 80 cm 0 i2b
I_AvgRuf 4356 i2b (40) 80 cm 0 i4b
i_BergElev 4436 i4b (40) 160 mm 0 i4b
i_Spare7 4596 i2b (40) 80 N/A null No
i_SiRufMaxPk 4676 i2b (40) 80 cm 0 i2b
i_SiRngFst 4756 i4b (40) 160 mm -150000 i4b
i_SealceVar 4916 i2b (40) 80 millivolts 0 i2b
i_ElvuseFlg 4996 ilb (5) 5 N/A -127 No
i_atm_avail 5001 ilb 1 NA 0 No
i_erd 5002 i2b 2 Millimeters 0 i2b
i_rdu 5004 i2b 2 Millimeters 0 i2b
i_cld1l_mswf 5006 i1b 1 NA 0 No
i_ MRC_af 5007 ilb 1 NA 0 No
i_ SIRUfQF 5008 i1b (40) 40 N/A 0 No
i_ElvFlg 5048 ilb (40) 40 N/A 0 No
i_rng_UQF 5088 i2b (40) 80 N/A 0 No
i_atmQF 5168 ilb (10) 10 N/A 0 No
i_timecorflg 5178 i2b 2 N/A 0 No
i_APID_AvFlg 5180 i1b (8) 8 n/a -127 No
i AttFlg2 5188 i1b (20) 20 NA 0 no
i_spareb 5208 ilb 1 NA 0 NA
i_FrameQF 5209 ilb 1 N/A 0 No
i_OrbFlg 5210 ilb (2) 2 NA 0 no
i_rngCorrFlg 5212 ilb (2) 2 N/A 0 No
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Level 2 Data Product Formats

Table C-6 GLA13 Record Format (Continued)

Product Var Name (ggf:st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_CorrStatFlg 5214 ilb (2) 2 NA 0 no
i_beam_coelev 5216 i4b 4 degrees*100 0 i4b
i_beam_azimuth 5220 idb 4 degrees*100 0 idb
i_AttFlg1l 5224 i2b 2 N/A 0 No
i_Spare6 5226 ilb (2) 2 N/A null No
i_DEM_hires_src 5228 ilb (40) 40 NA 0 No
i_DEM_hires_elv 5268 i2b (40) 80 meters -500 i2b
i_satNdx 5348 ilb (40) 40 ns 0 ilb
i_satRngCorr 5388 i2b (40) 80 mm 0 i2b
i_satCorrFlg 5468 ilb (40) 40 NA NA No
i_satNrgCorr 5508 i2b 40) 80 mm 0 i2b
i_satPwdCorr 5588 i2b (40) 80 mm 0 i2b
i_gval_rcv 5668 i2b (40) 80 counts 0 i2b
i_RecNrgAll 5748 i2b (40) 80 0.01 fJoules 0 i_APID_AvVFlg
i_FRir_cldtop 5828 i2b (40) 80 deka-meters 0 i2b
i_FRir_gaFlag 5908 ilb (40) 40 NA 0 No
i_FRir_ODflg 5948 i1b (40) 40 NA 0 No
i_FRIir_intsig 5988 i2b (40) 80 e7/(m-sr) 0 i2b
i_msRngCorr 6068 i2b (40) 80 Unknown 0 i2b
i_msCorrFlg 6148 ilb (40) 40 Unknown 0 No
i_Surface_temp 6188 i2b 2 degrees Celsius * 100 -10000 i2b
i_Surface_pres 6190 i2b 2 millibars of mercury * 10 0 i2b
i_Surface_relh 6192 i2b 2 percentage * 100 0 i2b
i_spare8 6194 ilb (566) 566 N/A null No
Total Bytes 6760
C.1.8 GLA14
Each record contains 1 second of data.
Table C-7 GLA14 Record Format
Product Var Name (CB)UtSeest) Prod_;]y(;teData I;?tueils Product Units Unsilgsned? Invalid Value/Flag
Record Type:GLA14_MAIN; % of Granule: 30; Record Duration (seconds):1; Repeats: 1
Latest : Last Modified : Mon Sep 19 09:22:56 GMT-0400 (EDT) 2005
i_rec_ndx 0 idb 4 N/A 0 no
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Level 2 Data Product Formats

Table C-7 GLA14 Record Format (Continued)

Product Var Name (ggf;st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_UTCTime 4 i4b (2) 8 seconds, microseconds 0 no
i_transtime 12 i2b 2 microseconds 0 i2b
i_Sparel 14 ilb (2) 2 N/A null No
i_deltagpstmcor 16 i4b 4 nanoseconds 0 gi_invalid_i4b
i_dShotTime 20 i4b (39) 156 microseconds 0 No
i lat 176 i4b (40) 160 microdeg -90000000 i4b
i_lon 336 i4b (40) 160 microdeg 0 i4b
i_elev 496 i4b (40) 160 mm -500000 i4b
i_PADPoint 656 i4b (6, 40) 960 Unitless*1000000 -1000000 i4b
i_PODFixedPos 1616 i4b (6, 40) 960 3*(m, mm) -7.00E+10 i4b
i_sigmaatt 2576 i2b (40) 80 Unitless 0 i2b
i_Azimuth 2656 i4b 4 millideg 0 i4b
i_SolAng 2660 i4b 4 microdeg -90000000 i4b
i_tpintensity_avg 2664 i4b 4 counts 0 i4b
i_tpazimuth_avg 2668 i2b 2 degrees*10 0 i2b
i_tpeccentricity_avg | 2670 i2b 2 Unitless*1000 0 i2b
i_tpmajoraxis_avg 2672 i2b 2 cm 0 i2b
i_Spare2 2674 ilb (2) 2 N/A null No
i_gdHt 2676 i2b (2) 4 cm -20000 i2b
i_erElv 2680 i2b (2) 4 mm -10000 i2b
i_spElv 2684 i2b (4) 8 mm -10000 i2b
i_IdElv 2692 i2b (4) 8 mm -10000 i2b
i_ocElv 2700 i2b (2) 4 mm -10000 i2b
i_wTrop 2704 i2b (2) 4 mm -1000 i2b
i_dTrop 2708 i2b (40) 80 mm -2500 i2b
i_surfType 2788 ilb 1 N/A 1 No
i_Spare3 2789 ilb (3) 3 N/A null No
i_DEM_elv 2792 i4b (40) 160 cm -50000 i4b
i_refRng 2952 i4b (40) 160 mm 400000000 i4b
i_SigBegOff 3112 i4b (40) 160 mm -150000 iab
i_IdRngOff 3272 i4b (40) 160 mm -150000 i4b
i_SigEndOff 3432 i4b (40) 160 mm -150000 i4b
i_gpCntRngOff 3592 i4b (6, 40) 960 mm -150000 i4b
i_reflctUncorr 4552 i4b (40) 160 Unitless*1E06 0 i4b
i_reflCor_atm 4712 i4b 4 Unitless*1E06 0 i4b
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Table C-7 GLA14 Record Format (Continued)

Product Var Name (ggf;st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_maxSmAmp 4716 i2b (40) 80 Tenth of millivolts -300 No
i_SigmaElv 4796 i2b (40) 80 mm 0 i2b
i_numPk 4876 ilb (40) 40 N/A 0 No
i_kurtl 4916 i2b (40) 80 unitless * 100 -1000 i2b
i_skewl 4996 i2b (40) 80 unitless * 100 -10000 i2b
i_ LdRufLstPk 5076 i2b (40) 80 cm 0 i2b
i_LandSlopeLast 5156 i2b (40) 80 millideg 0 i2b
i_Gamp 5236 i4b (6, 40) 960 0.01 volts 0 i4b
i_Garea 6196 i4b (6, 40) 960 0.01 volts * ns 0 i4b
i_Gsigma 7156 i4b (6, 40) 960 0.001 ns 0 i4b
i_nPeaksl 8116 i1b (40) 40 NA 0 no
i_LandVar 8156 i2b (40) 80 millivolts 0 i2b
i_ElvuseFlg 8236 ilb (5) 5 N/A -127 No
i_atm_avail 8241 ilb 1 NA 0 No
i_erd 8242 i2b 2 Millimeters 0 i2b
i_rdu 8244 i2b 2 Millimeters 0 i2b
i_cld1l_mswf 8246 i1b 1 NA 0 No
i_ MRC_af 8247 ilb 1 NA 0 No
i_SurfRuf_slpQF 8248 i1b (40) 40 N/A 0 No
i_ElvFlg 8288 ilb (40) 40 N/A 0 No
i_rng_UQF 8328 i2b (40) 80 N/A 0 No
i_atmQF 8408 ilb (10) 10 N/A 0 No
i_timecorflg 8418 i2b 2 N/A 0 No
i_APID_AvFlg 8420 i1b (8) 8 n/a -127 No
i AttFlg2 8428 i1b (20) 20 NA 0 no
i_spareb 8448 ilb 1 NA 0 NA
i_FrameQF 8449 ilb 1 N/A 0 No
i_OrbFlg 8450 ilb (2) 2 NA 0 no
i_rngCorrFlg 8452 ilb (2) 2 N/A 0 No
i_CorrStatFlg 8454 ilb (2) 2 NA 0 no
i_beam_coelev 8456 i4b 4 degrees*100 0 i4b
i_beam_azimuth 8460 i4b 4 degrees*100 0 i4b
i_AttFlgl 8464 i2b 2 N/A 0 No
i_Spare6 8466 ilb (2) 2 N/A null No
i_DEM_hires_src 8468 ilb (40) 40 NA 0 No
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Level 2 Data Product Formats

Table C-7 GLA14 Record Format (Continued)

Product Var Name (ggf:st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_DEM_hires_elv 8508 i2b (40) 80 meters -500 i2b
i_satNdx 8588 ilb (40) 40 ns 0 ilb
i_satRngCorr 8628 i2b (40) 80 mm 0 i2b
i_satCorrFlg 8708 ilb (40) 40 NA NA No
i_satNrgCorr 8748 i2b (40) 80 mm 0 i2b
i_satPwdCorr 8828 i2b (40) 80 mm 0 i2b
i_gval_rcv 8908 i2b (40) 80 counts 0 i2b
i_RecNrgAll 8988 i2b (40) 80 0.01 fJoules 0 i_APID_AvVFlg
i_FRir_cldtop 9068 i2b (40) 80 deka-meters 0 i2b
i_FRir_gaFlag 9148 ilb (40) 40 NA 0 No
i_FRir_ODflg 9188 i1b (40) 40 NA 0 No
i_FRir_intsig 9228 i2b (40) 80 e7/(m-sr) 0 i2b
i_msRngCorr 9308 i2b (40) 80 Unknown 0 i2b
i_msCorrFlg 9388 ilb (40) 40 Unknown 0 No
i_Surface_temp 9428 i2b 2 degrees Celsius * 100 -10000 i2b
i_Surface_pres 9430 i2b 2 millibars of mercury * 10 0 i2b
i_Surface_relh 9432 i2b 2 percentage * 100 0 i2b
i_Spare7 9434 ilb ( 566) 566 NA null null
Total Bytes 10000

C.19 GLA15

Each record contains 1 second of data.

Table C-8 GLA15 Record Format

Product Var Name (CB)UtSeest) Prod_;]y(;teData I;?tueils Product Units Unsilgsned? Invalid Value/Flag
Record Type:GLA15_MAIN; % of Granule: 70; Record Duration (seconds):1; Repeats: 1
Latest : Last Modified : Mon Sep 19 09:22:56 GMT-0400 (EDT) 2005
i_rec_ndx 0 i4b 4 N/A No no
i_UTCTime 4 i4b (2) 8 seconds, microseconds No no
i_transtime 12 i2b 2 microseconds No i2b
i_Sparel 14 ilb (2) 2 N/A No No
i_deltagpstmcor 16 i4db 4 nanoseconds No gi_invalid_i4b
i_dShotTime 20 i4b (39) 156 microseconds No No
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Table C-8 GLA15 Record Format (Continued)

Product Var Name (ggf;st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_lat 176 i4b (40) 160 microdeg No i4b
i_lon 336 i4b (40) 160 microdeg No i4b
i_elev 496 i4b (40) 160 mm No i4b
i_PADPoint 656 i4b (6, 40) 960 Unitless*1000000 No i4b
i_ PODFixedPos 1616 i4b (6, 40) 960 3*(m, mm) No idb
i_sigmaatt 2576 i2b (40) 80 Unitless No i2b
i_Azimuth 2656 i4b 4 millideg No i4b
i_SolAng 2660 i4b 4 microdeg No i4b
i_tpintensity_avg 2664 i4b 4 counts No i4b
i_tpazimuth_avg 2668 i2b 2 degrees*10 No i2b
i_tpeccentricity_avg | 2670 i2b 2 Unitless*1000 No i2b
i_tpmajoraxis_avg 2672 i2b 2 cm No i2b
i_Spare2 2674 ilb (2) 2 N/A No No
i_gdHt 2676 i2b (2) 4 cm No i2b
i_erElv 2680 i2b (2) 4 mm No i2b
i_spElv 2684 i2b (4) 8 mm No i2b
i_IdElv 2692 i2b (4) 8 mm No i2b
i_ocElv 2700 i2b (2) 4 mm No i2b
i_wTrop 2704 i2b (2) 4 mm No i2b
i_dTrop 2708 i2b (40) 80 mm No i2b
i_surfType 2788 ilb 1 N/A No No
i_Spare3 2789 ilb (3) 3 N/A No No
i_DEM_elv 2792 i4b (40) 160 cm No iab
i_refRng 2952 i4b (40) 160 mm No idb
i_TrshRngOff 3112 i4b (40) 160 mm No i4b
i_ocRngOff 3272 i4b (40) 160 mm No i4b
i_SigEndOff 3432 i4b (40) 160 mm No i4b
i_cntRngOff 3592 i4b (40) 160 mm No i4b
i_reflctUncorr 3752 i4b (40) 160 Unitless*1E06 No i4b
i_reflCor_atm 3912 idb 4 Unitless*1E06 No idb
i_maxSmAmp 3916 i2b (40) 80 Tenth of millivolts No No
i_SigmaElv 3996 i2b (40) 80 mm No i2b
i_numPk 4076 ilb (40) 40 N/A No No
i_skew2 4116 i2b (40) 80 unitless * 100 No i2b
i_OcRufRMS 4196 i4b 4 mm No idb
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Level 2 Data Product Formats

Table C-8 GLA15 Record Format (Continued)

Product Var Name (ggf;st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_OcMeanElev 4200 i4b 4 mm No i4b
i_lowElev 4204 i4b (40) 160 mm No i4b
i_highElev 4364 i4b (40) 160 mm No i4b
i_OceanVar 4524 i2b (40) 80 millivolts No i2b
i_ElvuseFlg 4604 ilb (5) 5 N/A No No
i_atm_avail 4609 ilb 1 NA No No
i_erd 4610 i2b 2 Millimeters No i2b
i_rdu 4612 i2b 2 Millimeters No i2b
i_cldl_mswf 4614 ilb 1 NA No No
i_ MRC_af 4615 ilb 1 NA No No
i_ OcRMSqf 4616 i1b (40) 40 null No N
i_EIvFlg 4656 i1b (40) 40 N/A No No
i_rng_UQF 4696 i2b (40) 80 N/A No No
i_atmQF 4776 i1b (10) 10 N/A No No
i_timecorflg 4786 i2b 2 N/A No No
i_APID_AvFlg 4788 ilb (8) 8 n/a No No
i_AttFlg2 4796 i1b (20) 20 NA No no
i_spareb5 4816 ilb 1 NA No NA
i_FrameQF 4817 ilb 1 N/A No No
i_OrbFlg 4818 ilb (2) 2 NA No no
i_rngCorrFlg 4820 ilb (2) 2 N/A No No
i_CorrStatFlg 4822 ilb (2) 2 NA No no
i_beam_coelev 4824 idb 4 degrees*100 No idb
i_beam_azimuth 4828 idb 4 degrees*100 No idb
i_AttFlgl 4832 i2b 2 N/A No No
i_Spare6 4834 ilb (2) 2 N/A No No
i_satNdx 4836 ilb (40) 40 ns Yes ilb
i_satRngCorr 4876 i2b (40) 80 mm No i2b
i_satCorrFlg 4956 ilb (40) 40 NA NA No
i_satNrgCorr 4996 i2b (40) 80 mm No i2b
i_satPwdCorr 5076 i2b (40) 80 mm No i2b
i_gval_rcv 5156 i2b (40) 80 counts No i2b
i_RecNrgAll 5236 i2b (40) 80 0.01 fJoules No i_APID_AvFIg
i_FRir_cldtop 5316 i2b (40) 80 deka-meters No i2b
i_FRir_gaFlag 5396 ilb (40) 40 NA No No
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Level 2 Data Product Formats

Table C-8 GLA15 Record Format (Continued)

Product Var Name (ggf:st) Prod#y(;teData l;-)?ttgls Product Units Unsillgsned? Invalid Value/Flag
i_FRir_ODflg 5436 i1b (40) 40 NA No No

i_FRir_intsig 5476 i2b (40) 80 e7/(m-sr) No i2b

i_msRngCorr 5556 i2b (40) 80 Unknown No i2b

i_msCorrFlg 5636 ilb (40) 40 Unknown No No
i_Surface_temp 5676 i2b 2 degrees Celsius * 100 No i2b

i_Surface_pres 5678 i2b 2 millibars of mercury * 10 No i2b

i_Surface_relh 5680 i2b 2 percentage * 100 No i2b
i_Surface_wind 5682 i2b 2 meters/second * 100 No i2b

i_Surface_wdir 5684 i2b 2 degrees * 10 No i2b

i_Spare7 5686 ilb (594) 594 N/A No No

Total Bytes 6280
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Appendix D
Data Dictionary

D.1 Data Dictionary
D.1.1 GLAO8 Record

Product Var Nane: i _rec_ndx

Is el enent of: GA01 Long Waveform Record, G.A01 Main Record ,

G A01_short _Record, (LA02 Record, (LAO03 Main Record, GLA0O4 BST Main Record, G.A04 GYRO
Mai n Record, (QA04 | ST Main Record, _A04 LPA Main Record, G.A04 LRS Mai n Record, GQA04
SCPA Mai n Record, GLAO5 record, GLA06 record, AQA07 Record, GLA08 Record, GAD09 Record,
GLA10 record, AAl1l Record, Q.Al12 Record, AAl13 Record, GQ.Al4 Record, &@Al5 Record
Short Descri ption: QAAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri ption: Uni que index that relates this record to the correspondi ng
record(s) in each GAS data product.

Coment s:

Product Var Nare: i _UTCTi ne

Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

G A01_Short _Record, GLA02 Record, (LAO03 Miin Record, GLAO4 BST Main Record, GA04 GYRO
Mai n Record, (1 A04 | ST Main Record, (A A04 LPA Main Record, (QA04 LRS Main Record, QA04
SCPA Mai n Record, GLAO5 record, (LA06 record, AQA07 Record, GLA08 Record, QAD09 Record,
@ALA10 record, A.A1l1 Record, AA12 Record, Q.A13 Record, A.Al4 Record, AA15 Record
Short Description: Transmt Time of First Shot in frane in J2000

Product Data Type: i4b (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri ption: The transnit tine in UTC of the 1st shot in the 1 second frame

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Conment s: This is not the ground bounce time, but the transmt tine.
Product Var Nare: i _beam coel ev

Is el enent of: AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Short Description: Co-el evati on

Product Data Type: idb (4)

Total Bytes: 16

Product Units: degr ees* 100

Invalid Value/Flag: i4b
Is Correction Flag?: NA
I's Unsi gned?: No
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Data Dictionary

Product M ni mum
Product Maxi mum
Descri pti on:

0
36000
Co-elevation (CE) is direction fromvertical of the | aser beamas

seen by an observer |ocated at the | aser ground spot.

Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _beam azi mut h

GQLA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Azi mut h

i4b (4)

16

degr ees* 100

i 4b

NA

No

0

36000

Azimuth (Az) is the direction clockwise fromnorth of the |aser

beam as seen by an observer at the | aser ground spot.Comments:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Description:

i _pad_angl e

GLAO8 Record, GLA09 Record, CGLA1O record, G.All Record
PAD Angl e

idb ( 4)

16

m cr odegr ees

i 4b

NA

No

0

3600000000

Attitude angl e cal cul ated from PAD and PCD. Comrent s:

i _spare0

GQA08 Record, Q.A09 Record, QA.A10 record, (All Record
Spares

i 1b (40)

40

nul |

No

NA
NA
0
0

i _AttFl gl
AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Attitude flag

Product Data Type: i2b ( 4)
Total Bytes: 8
Product Units: NA
Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num nul |
Product Maxi mum nul |
Descri ption: Conposite Flag - see Common Fl ag Spreadsheet for details
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Pl ease see <a href="flags/i _AttFl gl. pdf’' > the PDF fl ag description</a> for nmore details.

Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i_lat
GQA08 Record, Q.A09 Record, QA.A10 record, (All Record

Profile Location, Latitude
idb ( 4)

16

m cr odegr ees

i 4b

NA

No

- 90000000

90000000

Profile coordinate in the |ERS Terrestrial Reference Frame: east

longitude and latitude, at the 1 herz rate.

Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _lon
GQLA08 Record, QA09 Record, @Q.A10 record, &A1l Record

Profile Location, Longitude
idb ( 4)

16

m cr odegr ees

i 4b

NA

No

0

360000000

Profile coordinate in the |ERS Terrestrial Reference Frane: east

longitude and latitude, at the 1 herz rate.

Commrent s:

Product Var Name:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i_ObFlg

GLA08 Record, GA09 Record, G.A10 record, G.All Record
abit flag

ilb (2, 4)

8

NA

no

NA

No

0

128

Conposite Flag - see Common Fl ag Spreadsheet for details

Pl ease see <a href="flags/i _ObFl g.pdf’> the PDF flag description</a> for nore details.
There are 4 sets of this flag value, 1/sec for each of the 4 sec covered in the record.

Comment s:

Product Var Narre:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num

i _surfType
@A08 Record, Q.A09 Record, AAI10 record, GQ_A11l Record
Regi on Type
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Product Maxi mum 15

Descri ption: Describes the region type or types associated with each shot I|ce
Sheet, ocean, sea ice, or Land.

Pl ease see <a href="flags/i_surfType.pdf’ > the PDF flag description</a> for nore de-

tails.

Comrent s:

Product Var Narre: i _LidarQF

Is el ement of: AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Short Description: Lidar Frame quality flag

Product Data Type: i2b ( 4)

Total Bytes: 8

Product Units: NA

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num nul |

Product Maxi mum nul |

Descri ption: Conposite Flag - see Common Fl ag Spreadsheet for details
Pl ease see <a href="flags/i _LidarQ. pdf’'> the PDF fl ag description</a> for nore details.
Coment s:

Product Var Name: i _atmdem

I's el enent of: GLAO8 Record

Short Description: DEM val ue at current location from1l kmx 1 kmgrid
Product Data Type: idb ( 4)

Total Bytes: 16

Product Units: neters

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 32768

Product Maxi num 32768

Descri ption: Surface height value for current location from1l kmx 1 kmgrid
Comment s:

Product Var Narre: i 4 _aer bot

Is elenent of: GLA08 Record

Short Descri ption: Bel ow 20 KM Aerosol Layer Bottomat 532 nm
Product Data Type: i2b (5)

Total Bytes: 10

Product Units: deka-neters

Invalid Val ue/ Fl ag: i4 aer_af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: The aerosol |ayer bottons (bel ow 20 KMin atnmosphere) for up to 5
layers at 1 per 4 sec.

Coment s:

Product Var Nare: i4_aer_top

I's el ement of: GLA08 Record

Short Description: Bel ow 20 KM Aerosol Layer Top at 532 nm
Product Data Type: i2b (5)

Total Bytes: 10

Product Units: deka- neters

Invalid Value/Flag: i4_aer_af

I's Correction Flag?: NA
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I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

layers at 1 per 4 sec.

Commrent s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

layers at 1 per 4 sec.

Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

at 1 per 4 sec.
Comment s:

Product Var Narre:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
I'nvalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
fromthe aerosol
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

No
- 100
2000

The aerosol |ayer tops (bel ow 20 KMin atnosphere) for up to 5

i 20_aer _bot
@A@_A08 Record
20- 40 KM Aer osol
i2b (3)

6
deka-neters
i 20 _aer _af
NA

No

1000

4000

The aer osol

Layer Bottomat 532 nm

| ayer bottons (20 - 40 KMin atnosphere) for up to 3

i20_aer_top
GLA08 Record
20- 40 KM Aer osol
i2b (3)

6

deka- neters

i 20_aer _af

NA

No

1000

4000

The aerosol | ayer tops (20 - 40 KMi n at nosphere) for upto 3 | ayers

Layer Top at 532 nm

i _LRpbl _ht

GLAO8 Record

Low Resol ution PBL Height at 532 nm
i2b

2

deka- et ers

i 2b

NA

No

-100

700

Low resol uti on hei ght of the planetary boundary |ayer, as derived

structure; the |owresolution data is averaged over 4 seconds.

i _LRpbl _grd

AQ.A08 Record

G ound Detection for Low Res PBL at 532 nm
i2b

2

deka-neters

i2b
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I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

NA

No

-100

1000

The hei ght above the reference el lipsoid of the ground used by the

low res PBL processing al gorithmns.

Comment s:

Product Var Nane:
I's el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _HRpbl _ht
@AQ.A08 Record
H gh Resol ution PBL Height at 532 nm
i2b ( 20)

40
deka-neters
i2b

NA

No

-100

700

H gh resol ution hei ght of the planetary boundary | ayer, as derived

fromthe aerosol structure; the high resolution data occurs at the rate of 5 per second.

Comment s:

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i _HRpbl _grd
GLA08 Record
G ound Detection for Hgh Res PBL
i2b ( 20)

40

deka- neters
i2b

NA

No

- 100

1000

The hei ght above the reference el lipsoid of the ground used by the

hi gh res PBL processing al gorithms.

Comment s:

Product Var Nane:
I's el enent of:
Short Description:
nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

nm

Comment s:

i 4_aer_pct
GLA08 Record

Percent age of Saturated Bins in Bel ow 20 KM Aerosol Layers at 532

i1lb (5)

5
unitless
i4_aer_af
NA

No

0

100

Percentage of Saturated Bins in Bel ow 20 KM Aerosol Layers at 532

Product Var Narre: i 20_aer _pct
Is elenent of: GLA08 Record
Short Description: Percentage of Saturated Bins in 20-40 KM Aerosol Layers at 532 nm
Product Data Type: ilb (3)
Total Bytes: 3
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Product Units: uni tl ess

Invalid Val ue/ Fl ag: i 20 _aer _af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 100

Descri ption: Percentage of Saturated Bins in 20-40 KM Aerosol Layers at 532 nm
Coment s:

Product Var Nare: i _LRpbl _pct

I's el ement of: GLA08 Record

Short Description: Percent age of Saturated Bins in Low Resol ution PBL Layer at 532 nm
Product Data Type: i1lb

Total Bytes: 1

Product Units: unitless

Invalid Value/Flag: i1lb
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 100

Descri ption: Percentage of Saturated Bins in Low Resol ution PBL Layer at 532 nm
Comment s:

Product Var Name: i _LayHgt _H ag

Is el enent of: GLA08 Record
Short Description: Layer Height Flag
Product Data Type: ilb ( 32)

Total Bytes: 32

Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 15

Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href=flags/i_LayHgt _Fl ag. pdf’ > the PDF fl ag description</a> for nore de-
tails. Comment s:

Product Var Nare: i AttFl g3

I's el enent of: GA07 Record, (LA08 Record, (GAD9 Record, G.A10 record, GAll
Recor d

Short Description: Attitude Flag 3

Product Data Type: ilb

Total Bytes: 1

Product Units: NA

Invalid Val ue/ Fl ag: No

I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 1

Descri ption: Pl ease see <a href="flags/i_AttFl g3.pdf’ > the PDF flag descri p-
tion</a> for nore details.

Comrent s:

Product Var Nare: i _timecorflg

Is el enent of: GLA01 Main Record , LAD2 Record, (AO3 Mai n Record, GLAO04 BST Mai n

Record, A.A04 GYRO Mai n Record, Q.A04 | ST Main Record, Q_A04 LPA Main Record, A.A04 LRS
Mai n Record, G_AD4 SCPA Main Record, QAO05 record, QA06 record, AA07 Record, (QA08
Record, Q.A09 Record, Q.A10 record, (All Record, Al12 Record, Q.A13 Record, A.Al4
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Record, @Q.Al5 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:

Product M ni mum
Product Maxi mum
Descri pti on:

tinmes on this record.

time correction flag

i2b

2

N A

No

No

No

0

32767

I ndi cat es what instrunent or bias corrections were applied to the
Pl ease see <a href="flags/i_tinecorflg.pdf’'> the PDF flag descrip-

tion</a> for nore details.

Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
Is el enent of:
Short Description:
at 532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

at 532 nm

Coment s:

Product Var Narre:
I's el ement of:
Short Description:
532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum

i _Solar_Angle

GLA08 Record, (LA09 Record, GA10 record, G.All Record
Sol ar Angl e

idb ( 4)

16

m cr o- degr ees

i4b

NA

No

- 90000000

90000000

Incident angl e of sun fromnornal.

i _Aer_top_b20_tenp
GLA08 Record
Tenperature of Top of Aerosol Layers in Bottom20kmof Atnosphere
i2b ( 5)

10

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Top of Aerosol Layers in Bottom20kmof Atrmosphere

i _Aer_top_b20 _pres
GLA08 Record
Pressure of Top of Aerosol Layers in Bottom20km of At nosphere at
i2b ( 5)

10

mllibars of nercury * 10

i 2b

NA

No

0

20000

Descri ption: Pressure of Top of Aerosol Layers in Bottom20km of Atnosphere at
532 nm
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Comment s:

Product Var Nane:
I's el enent of:
Short Description:
at 532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
nosphere at 532 nm
Comrent s:

Product Var Narre:
Is elenent of:
Short Descri ption:
sphere at 532 nm
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
sphere at 532 nm
Comrent s:

Product Var Nare:
Is el enent of:
Short Description:
at 532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

at 532 nm
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Atmat 532 nm
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

i _Aer_top_b20 relh
GLA08 Record

Rel ative Hunmidity of Top of Aerosol Layers in Bottom 20kmof Atm
i2b ( 5)

10

per centage * 100

i2b

NA

No

0

10000

Rel ative Humdity of Top of Aerosol Layers in Bottom 20km of At-

i _Aer_bot_b20_tenp
GLA08 Record
Tenperature of Bottom of Aerosol Layers in Bottom 20km of At no-
i2b ( 5)

10

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Tenperature of Bottom of Aerosol Layers in Bottom 20km of At rmo-

i _Aer_bot_b20_pres
GLAO8 Record
Pressure of Bottomof Aerosol Layers in Bottom20km of Atnosphere
i2b ( 5)

10

mllibars of nercury * 10

i2b

NA

No

0

20000

Pressure of Bottomof Aerosol Layers in Bottom20kmof At mosphere

i _Aer_bot b20 relh

GLA08 Record

Rel ative HUmdity of Bottom of Aerosol Layers in Bottom 20km of
i2b ( 5)

10

percentage * 100

i 2b

NA
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I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

At mosphere at 532 nm

Commrent s:

Product Var Narre:
I's el enent of:
Short Description:
532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

532 nm

Comment s:

Product Var Name:
Is el enent of:
Short Description:
nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

nm

Commrent s:

Product Var Name:
I's el ement of:
Short Description:
at 532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

at 532 nm
Comment s:

Product Var Nane:
Is elenent of:
Short Description:
at 532 nm

No
0
10000

Rel ative Hunmidity of Bottom of Aerosol Layers in Bottom 20km of

i _Aer_top_a20_tenp
G_A08 Record
Tenperature of Top oof Aerosol Layers Above 20km of At nosphere at
i2b ( 3)

6

degrees Cel sius * 100

i2b

No

No

- 10000

10000

Tenperature of Top oof Aerosol Layers Above 20km of At nosphere at

i _Aer_top_a20_pres
GLA08 Record
Pressure of Top of Aerosol Layers Above 20kmof At nmosphere at 532
i2b ( 3)

6

mllbars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Top of Aerosol Layers Above 20kmof At rnmosphere at 532

i _Aer_top_a20 _relh
GLAO8 Record
Rel ative Hum dity of Top of Aerosol Layers Above 20kmof At mosphere

i2b ( 3)

6

percentage * 100

i 2b

NA

No

0

10000

Rel ati ve HUm dity of Top of Aerosol Layers Above 20kmof At nosphere

i _Aer_bot_a20_tenp
GA.A08 Record

Tenperature of Bottomof Aerosol Layers Above 20km of At nosphere
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Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

at 532 nm
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

532 nm

Comment s:

Product Var Name:
I's el enent of:
Short Description:
sphere at 532 nm
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
sphere at 532 nm
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum

i2b (3

6

degrees Cel sius * 100
i 2b

NA

No

- 10000

10000

Tenperature of Bottomof Aerosol Layers Above 20km of At mosphere

i _Aer_bot_a20_pres
GLA08 Record
Pressure of Bottomof Aerosol Layers Above 20km of At nosphere at
i2b ( 3)

6

mllbars of nmercury * 10

i 2b

NA

No

0

20000

Pressure of Bottom of Aerosol Layers Above 20km of At nosphere at

i _Aer_bot_a20 relh
GLAO8 Record

Rel ative Hunidity of Bottomof Aerosol Layers Above 20km of At mo-
i2b ( 3)

6

percentage * 100

i2b

NA

No

0

10000

Rel ative HUmMmdity of Bottom of Aerosol Layers Above 20km of At no-

i _Aer_PBL LR tenp
GLAO8 Record, GLAl1l Record
Tenperat ure of Low Resol ution Pl anetary Boundary Layer Top at 532

i 2b

2

degrees Cel sius * 100
i 2b

NA

No

- 10000

10000

Descri ption: Tenperature of Low Resol ution Planetary Boundary Layer Top at 532
nm
Comment s:
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Commrent s:

Product Var Nane:
I's el ement of:
Short Description:
at 532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

at 532 nm
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Narre:
Is el enent of:
Short Description:

i_Aer_PBL LR pres

GA_A08 Record, A.Al1l Record

Pressure of Low Resolution Planetary Boundary Layer Top at 532 nm
i2b

2

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Low Resolution Planetary Boundary Layer Top at 532 nm

i_Aer_PBL LR relh
GLA08 Record, (A1l Record
Rel ative Hunmidity of Low Resol ution Pl anetary Boundary Layer Top

i2b

2

percentage * 100
i2b

NA

No

0

10000

Rel ative Humidity of Low Resol ution Pl anetary Boundary Layer Top

i_Aer_ir_top

GA_A08 Record, A.Al1l Record
E evation of Top of Aerosol
i2b (2

4

deka- et ers

i2b

NA

No

-100

2200

H evation of Top of Aerosol

Layers Detected in 1064 nm

Layers detected in 1064 nm

i _Aer_ir_bot
GQA08 Record, Q.All Record

El evation of Bottom of Aerosol Layers Detected in 1064 nm

Product Data Type: i2b ( 2
Total Bytes: 4
Product Units: deka- neters
Invalid Value/Flag: i2b
I's Correction Flag?: NA
I's Unsi gned?: No
Product M ni num -100
Product Maxi mum 2200
Descri ption: H evation of Bottomof Aerosol Layers Detected in 1064 nm
Comment s:
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Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i_Aer_ir_layflg

GLA08 Record

Layer Flag for 1064 Aer osol
ilb ( 2)

2

N A

No

NA

No

nul |

nul |

P ease see <a href="flags/i_Aer_ir_layflg.pdf’> the PDF flag de-

scription</a> for nore details. Comrents:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Conment s:

Product Var Nare:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comrent s:

Product Var Nare:
Is el enent of:
Short Description:

i_Aer_ir_top_tenp

GLA08 Record, Q.All Record
Tenperature of Top of Aerosol
i2b ( 2)

4

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Tenperature of Top of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i_Aer_ir_top_pres

GLA08 Record, G.A1l Record
Pressure of Top of Aerosol
i2b (2

4

mllibars of nercury * 10
i 2b

NA

No

0

20000

Pressure of Top of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i_Aer_ir_top_relh

GQLA08 Record, A@.All Record

Rel ative Humdity of Top of Aerosol
i2b (2

4

percentage * 100

i2b

NA

No

0

10000

Rel ative HUmdity of Top of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i _Aer_ir_bot _tenp
@GQA08 Record, Q.All Record

Tenperature of Bottom of Aerosol Layers Detected in 1064 nm
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Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

i2b (2

4

degrees Cel sius * 100
i 2b

NA

No

- 10000

10000

Tenperature of Bottom of Aerosol Layers Detected in 1064 nm

i _Aer_ir_bot_pres

A_A08 Record, A@.All Record
Pressure of Bottom of Aerosol
i2b ( 2

4

mllibars of nercury * 10
i2b

NA

No

0

20000

Pressure of Bottomof Aerosol

Layers Detected in 1064 nm

Layers Detected i n 1064 nnComent s:

i _Aer _ir_bot relh

GQLA08 Record, A@.All Record

Rel ative Humdity of Bottom of Aerosol
i2b (2

4

percentage * 100

i2b

NA

No

0

10000

Rel ative HUmdity of Bottom of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i _Surface_tenp

GQA08 Record, Q.A09 Record, A.A10 record, (_All Record
Surface Tenperature

i2b (4

8

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Surface Tenperature, 4 of 1-second intervals.

i _Surface_pres
G@A08 Record, Q.A09 Record, &.A10 record, (GQAll Record
Surface Pressure

i2b ( 4)

8

mllibars of nercury * 10
i 2b
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I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num

NA

No

0

20000

Surface Pressure, 4 of 1-second intervals.

i_Surface relh

AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Surface Relative Humidity

i2b ( 4)

8

percentage * 100

i2b

NA

No

0

10000

Surface Relative Humdity, 4 of 1-second intervals.

i _Surface_wi nd

GQA08 Record, Q.A09 Record, QA.A10 record, (All Record
Surface Wnd Speed

i2b ( 4)

8

net er s/ second * 100

i2b

NA

No

0

20000

Surface Wnd Speed, 4 of 1-second intervals.

i_Surface_wdir

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Surface Wnd Drection Azimuth fromNorth
i2b ( 4)

8

degrees * 10

i2b

NA

No

0

3600

Surface wind direction azimuth fromNorth, 4 of 1-second intervals.

i _spare2
GA_A08 Record
Spar es

i 1b (264)
264

November 2005

Page D-15

Version 8



GLAS Standard Data Products Specification - Level 2 Data Dictionary

Product Maxi mum nul |
Descri ption: not used
Comment s:
D.1.2 GLAO09 Record
Product Var Narre: i _rec_ndx
Is el ement of: G A01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (A02 Record, G.A03 Main Record, (_.A04 BST Miin Record, GA04 GYRO
Mai n Record, A04 | ST Main Record, (A04 LPA Main Record, G.A04 LRS Main Record, @A04
SCPA Mai n Record, A05 record, AA06 record, AA07 Record, AA08 Record, A09 Record,
G_A10 record, AAl1l Record, Q.A12 Record, AAl13 Record, AQ.Al4 Record, &@Al5 Record
Short Description: GLAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri pti on: Uni que index that relates this record to the correspondi ng
record(s) in each GAS data product.

Comrent s:

Product Var Nane: i _UTCTi ne

Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (A02 Record, G.A03 Main Record, G_A04 BST Miin Record, GA04 GYRO
Mai n Record, (QA04 | ST Main Record, _A04 LPA Main Record, G.A04 LRS Mai n Record, G.A04
SCPA Mai n Record, QGLAO5 record, GLA06 record, AQA07 Record, GLA08 Record, G.AD9 Record,
GLA10 record, AAl1l Record, Q.Al12 Record, AAl13 Record, Q.Al14 Record, &@Al5 Record
Short Descri ption: Transmt Time of First Shot in frane in J2000

Product Data Type: idb (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri ption: The transmt time in UTC of the 1st shot in the 1 second frame

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Conment s: This is not the ground bounce time, but the transmt tine.
Product Var Name: i _beam coel ev

I's el enent of: GLA08 Record, GLA09 Record, G.A10 record, G.All Record
Short Description: Co- el evati on

Product Data Type: i4b (4)

Total Bytes: 16

Product Units: degr ees* 100

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 36000

Descri ption: Co-elevation (CE) is direction fromvertical of the | aser beamas
seen by an observer |ocated at the |aser ground spot.

Comrent s:
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _beam azi nuth

AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Azi mut h

i4b (4)

16

degr ees* 100

i 4b

NA

No

0

36000

Azimuth (Az) is the direction clockw se fromnorth of the |aser

beam as seen by an observer at the | aser ground spot. Conments:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Pl ease see <a href="fl

Comrent s:

Product Var Narre:
Is el ement of:

i _pad_angl e

GLAO8 Record, G.A09 Record, G.A10 record, G.All Record
PAD Angl e

idb ( 4)

16

m cr odegr ees

i 4b

NA

No

0

3600000000

Attitude angl e cal cul ated from PAD and PCD. Coment s:

i _spare0

Q@ A08 Record, Q.A09 Record, &A10 record, GQAll Record
Spares

i 1b (40)

40

nul |

No

NA
NA
0
0

i_AttFl gl

GQLA08 Record, QA09 Record, @Q.A10 record, AAll Record
Attitude flag

i2b (4

8

NA

no

NA

No

nul |

nul |

Conposite Flag - see Common Fl ag Spreadsheet for details
ags/i_AttFl gl. pdf’ > the PDF fl ag description</a> for nore details.

i_lat
GQA08 Record, Q.A09 Record, Q&.A10 record, (GQAll Record
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Short Description: Profile Location, Latitude
Product Data Type: idb ( 4)

Total Bytes: 16

Product Units: m cr odegr ees

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 90000000

Product Maxi mum 90000000

Descri ption: Profile coordinate in the |ERS Terrestrial Reference Frame: east
longitude and latitude, at the 1 herz rate.

Comrent s:

Product Var Narre: i_lon

Is el ement of: AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Short Description: Profile Location, Longitude

Product Data Type: idb ( 4)

Total Bytes: 16

Product Units: m cr odegr ees

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 360000000

Descri ption: Profile coordinate in the | ERS Terrestrial Reference Frame: east
longitude and latitude, at the 1 herz rate.

Comment s:

Product Var Name: i_ObFlg

I's el enent of: GLA08 Record, GLA09 Record, G.A10 record, G.All Record
Short Description: Obit flag

Product Data Type: ilb (2, 4)

Total Bytes: 8

Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 128

Descri ption: Conposite Flag - see Common Fl ag Spreadsheet for details

Pl ease see <a href="flags/i _ObF g.pdf’> the PDF flag description</a> for nore details.
There are 4 sets of this flag value, 1/sec for each of the 4 sec covered in the record.

Comment s:

Product Var Nane: i _surfType

Is el enent of: GLA08 Record, .A09 Record, G.A10 record, G.All Record
Short Description: Regi on Type

Product Data Type: ilb ( 4)

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: Describes the region type or types associated with each shot I|ce
Sheet, ocean, sea ice, or Land.

Pl ease see <a href="flags/i_surfType.pdf’' > the PDF flag description</a> for nore de-
tails.

663 F"
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Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _LidarQF

GA08 Record, (A09 Record, (GA10 record, Q.All Record
Lidar Frame quality flag

i2b (4

8

NA

no

NA

No

nul |

nul |

Conposite Flag - see Common Fl ag Spreadsheet for details

Pl ease see <a href =" flags/i_Lidar Q. pdf’ > the PDF fl ag description</a> for nore details.

Comment s:

Product Var Name:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comrent s:

Product Var Nare:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

and geoi d

Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum

i _spare2
AQ.A09 Record

Spares
i1b (8)

228%338°

i _topo_el ev

GLA09 Record

Topogr aphi ¢ el evation of surface above geoi d
idb ( 4)

16

neters

i 4b

NA

No

- 2500

32000

Topogr aphi ¢ el evation of surface above geoi d based upon PCD, PAD,

i _atmdem
GLAO9 Record
DEM val ue at current location from1l kmx 1 kmgrid
idb ( 4)

16

neters

i4b

NA

No

- 32768

32768

Descri ption: Surface height value for current location from1l kmx 1 kmgrid
Comment s:
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Product Var Narre: i _LRcl d_bot

I's el enent of: AA09 Record

Short Description: Low Resol ution doud Bottomat 532 nm
Product Data Type: i2b (10)

Total Bytes: 20

Product Units: deka- et ers

Invalid Val ue/ Fl ag: i LRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri pti on: Low resol uti on hei ght above the reference el lipsoid of the bottom

of acirrus, thin, or dense cloud |l ayer in the atnmosphere. There can be up to 10 cl oud
layers in an atnospheric profile. The |lowresolution data occurs at the rate of once
per 4 seconds.

Comment s:

Product Var Narre: i_LRcld_top

Is el enent of: GLA09 Record

Short Description: Low Resol ution doud Top at 532 nm
Product Data Type: i2b (10)

Total Bytes: 20

Product Units: deka-neters

Invalid Val ue/ Fl ag: i LRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri pti on: Low resol uti on hei ght above the reference ellipsoid of the top of

acirrus, thin, or dense cloud layer in the atnosphere. There can be up to 10 cl oud
layers in an atnospheric profile. The low resolution data occurs at the rate of once
per 4 seconds.

Coment s:

Product Var Name: i _LReld_grd

Is elenent of: GLA09 Record

Short Description: Low Resol uti on G ound Detection at 532 nm
Product Data Type: i2b

Total Bytes: 2

Product Wnits: deka-neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi mum 1000

Descri ption: The hei ght fromthe reference el lipsoid of the ground as detect ed

by the low res cloud processing algorithns. A value of -880 indicates that the ground
was searched for, but not detected.

Coment s:

Product Var Nare: i _spare3

I's el ement of: GAA09 Record
Short Description: Spar es
Product Data Type: ilb (2)

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:

FEEV
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I's Unsi gned?: No

Product M ni num nul |

Product Maxi num nul |

Descri ption: not used

Comment s:

Product Var Nare: i _MRcl d_bot

Is elenent of: GLA09 Record

Short Descri ption: Medi um Resol ution d oud Bottomat 532 nm
Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: deka-neters

Invalid Value/Flag: i_MRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: Medi umresol ution hei ght above the reference el lipsoid of the bot-

tomof a cirrus, thin, or dense cloud |ayer in the atnosphere. There can be up to 10
cloud layers in an atnospheric profile. The mediumresolution data occurs at the rate
of once per second.

Comment s:

Product Var Name: i _MRcld_top

Is el enent of: GLA09 Record

Short Description: Medi um Resol ution G oud Top at 532 nm
Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: deka-neters

Invalid Value/Flag: i_MRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi mum 2000

Descri ption: Medi umresol ution hei ght above the reference ellipsoid of the top

of acirrus, thin, or dense cloud |l ayer in the atnmosphere. There can be up to 10 cl oud
layers in an atnospheric profile. The medi umresol ution data occurs at the rate of once

per second.

Comrent s:

Product Var Name: i _Mxld_grd

I's el enent of: GLAO9 Record

Short Description: Medi um Resol ution Gound Detection at 532 nm
Product Data Type: i2b ( 4)

Total Bytes: 8

Product Units: deka- neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum -100

Product Maxi num 1000

Descri ption: The hei ght above the reference el lipsoi d of the ground as det ected

by the ned res cloud processing algorithns. A value of -880 indicates that the ground
was searched for, but not detected.

Comment s:

Product Var Nane: i _MRcld_pct

I's el enent of: GA09 Record

Short Description: Percent age of Saturated Bins in MediumResol ution doud Layers at
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532 nm

Product Data Type: ilb (10, 4)

Total Bytes: 40

Product Units: unitless

Invalid Value/ Flag: i_MRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 100

Descri ption: Percent age of saturated bins in nediumresol ution cloud | ayers
Comment s:

Product Var Nare: i _HRcl d_bot

Is elenent of: GLA09 Record

Short Descri ption: H gh Resolution doud Bottomat 532 nm
Product Data Type: i2b (10, 20)

Total Bytes: 400

Product Units: deka-neters
Invalid Value/Flag: i_HRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: H gh resol ution hei ght above the reference el lipsoid of the bottom

of acirrus, thin, or dense cloud | ayer bel ow 10KMin the atnosphere.
to 10 cloud layers in an atnospheric profile.
rate of 5 per second.

There can be up
The hi gh resol ution data occurs at the

Comrent s:

Product Var Name: i _HReld_top

Is el enent of: GLA09 Record

Short Description: H gh Resolution doud Top at 532 nm
Product Data Type: i2b (10, 20)

Total Bytes: 400

Product Units: deka- neters
Invalid Value/Flag: i_HRC af

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi mum 2000

Descri ption: H gh resol uti on hei ght above the reference el lipsoid of the top of

acirrus, thin, or dense cloud | ayer bel ow 10 KMin the atmosphere. There can be up to
10 cl oud |l ayers in an atnmospheric profile. The high resolution data occurs at the rate
of 5 per second.

Coment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

i _HReld_grd
GLAO9 Record
H gh Resolution Gound Detection at 532 nm
i2b ( 20)

40
deka-neters
i2b

NA

No

- 100

1000

The hei ght above the reference el lipsoi d of the ground as det ected

by the high res cloud processing al gorithnms. A value of -880 indicates that the ground
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was searched for,
Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

resol ution cloud | ayer.
resolution cloud |ayer wll
| ayers found bel ow 4 KM

resolution data will

however, the full
full
Commrent s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

resol ution cloud | ayer.
resolution cloud |ayer will
| ayers found bel ow 4 KM

resolution data will

however, the full
full
Commrent s:

Product Var Name:

I's el ement of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
by the full

Commrent s:

Product Var Narre:
Is el enent of:

Short Description:
Product Data Type:

but not det ect ed.

i _FRcl d_bot
Q. A09 Record
Full Resolution Qoud Bottomat 532 nm
i2b ( 160)
320
deka-neters

i _FRC af

NA

No

-100

400

The hei ght above the reference ellipsoidto the bottomof the full
The full resolution data occurs at the rate of 40 per second,
only be processed from high resol ution
If there are no high resolution |ayers bel ow 4 KMthen the
be marked as invalid on the product.

i_FRcld_top
GLA09 Record
Full Resolution doud Top at 532 nm
i2b ( 160)
320

deka- neters
i _FRC af

NA

No

-100

400

The hei ght above the reference ellipsoid to the top of the full
The full resolution data occurs at the rate of 40 per second,
only be processed from high resol ution
If there are no high resolution |ayers bel ow 4 KMthen the
be marked as invalid on the product.

i _FRcld_grd
Q. A09 Record
Ful | Resolution doud Gound Detection at 532 nm
i2b ( 160)
320
deka-neters
i2b

NA

No

-100

1000

The hei ght above the reference el lipsoi d of the ground as det ected

resol ution cloud processing algorithms. A value of -880 indicates that the
ground was searched for,

but not detected.

i_FRg_grd_sig

A A09 Record

Full Resolution Gound Return Signal
i4b ( 160)

at 532 nm
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Total Bytes: 640
Product Units: e9/ (msr)
Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 10000

Product Maxi num 10000000

Descri ption: QGound return signal fromthe 532 nm backscatter profile at the
hei ght that the ground return is detected.

Coment s:

Product Var Nare: i_ FRr_grd_sig

Is el enent of: GLA09 Record

Short Description: Full Resolution Gound Return Signal at 1064 nm
Product Data Type: i4b ( 160)

Total Bytes: 640

Product Units: e9/ (msr)

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 100000

Product Maxi num 10000000

Descri ption: Gound return signal fromthe 1064 nm backscatter profile at the
hei ght that the ground return is detected.

Comrent s:

Product Var Nane: i LRCL_Flag

I's el enent of: GAA09 Record

Short Description: Low Resolution doud Layers Flag for 532 nm
Product Data Type: ilb ( 11)

Total Bytes: 11

Product Units: NA

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 15

Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i LRCL_Fl ag.pdf’> the PDF flag description</a> for nore de-
tails.

Comment s:

Product Var Narre: i _MRCL_Fl ag

Is elenent of: GLA09 Record

Short Description: Medi um Resol ution A oud Layers Flag for 532 nm
Product Data Type: ilb ( 37)

Total Bytes: 37

Product Units: NA

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 15

Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i _MRCL_Fl ag. pdf’ > the PDF flag description</a> for nore de-
tails.

Comment s:

Product Var Nare: i _HRCL_Fl ag
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Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

GLA09 Record

H gh Resol ution doud Layers Flag for 532 nm
ilb ( 185)

185

NA

no

NA

No

0

15

Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i HRCL_Fl ag. pdf' > the PDF flag description</a> for nore de-

tails.
Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _FRCL_Fl ag

GLA09 Record

Full Resolution doud Layers Flag for 532 nm
ilb ( 220)

220

NA

no

NA

No

0

15

Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i _FRCL_Fl ag. pdf' > the PDF flag description</a> for nore de-

tails.
Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i AttFl g3
QA07 Record, Q.A08 Record, QA09 Record, QA10 record, Q.All

Attitude Flag 3
i 1b

Hoggggp

Pl ease see <a href="flags/i _AttF g3. pdf’ > the PDF flag descri p-

tion</a> for nore details.

Comrent s:

Product Var Nare:
Is el enent of:

i _timecorflg
GLA01 Main Record , LA02 Record, (AO3 Mai n Record, GLAO04 BST Mai n

Record, A.A04 GYRO Mai n Record, Q.A04 | ST Main Record, G_A04 LPA Main Record, A.A04 LRS
Mai n Record, GQ.AD4 SCPA Main Record, QAO05 record, Q.A06 record, AA07 Record, (QA08

Record, Q.A09 Record,

Record, LAl15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:

Q.A10 record, G.A1l Record, AAl12 Record, (_A13 Record, G.Al4
time correction flag

i2b

2

N A

No
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Is Correction Flag?: No

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri pti on: I ndi cat es what instrunent or bias corrections were applied to the

tinmes on this record. Please see <a href="flags/i_tinecorflg.pdf’> the PDF flag descrip-
tion</a> for nmore details.

Comment s:

Product Var Nare: i FRr _cldtop

Is el enent of: GLA09 Record, Q.All Record
Short Description: Ful | Resol ution 1064 d oud Top
Product Data Type: i2b ( 160)

Total Bytes: 320

Product Units: deka- neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 1030

Descri ption: Full resolution (40 Hz) cloud top hei ght obtained fromthe 1064

at nospheri ¢ channel. This parameter is for a 4 second record. A so paraneter is i n GLAOG,
12-15.

Comrent s:

Product Var Nare: i_FR r_qaFl ag

Is el ement of: GA_A09 Record, A.A1l1 Record

Short Description: Ful | Resolution 1064 Quality Flag
Product Data Type: ilb ( 160)

Total Bytes: 160

Product Units: NA

Inval id Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 15

Descri pti on: P ease see <a href="flags/i_FR r_gaFl ag. pdf'> the PDF flag de-
scription</a> for nmore details.

Coment s:

Product Var Nare: i_ FRr_intsig

I's el enent of: GLAO9 Record

Short Description: Ful | Resol ution 1064 |Integrated Signal
Product Data Type: i2b ( 160)

Total Bytes: 320

Product Units: e7/ (msr)

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 10000

Descri ption: Though called ‘integrated signal’ this is actually an average of

all bins in the above-ground portion of the 1064 40 Hz profile with val ues above the
threshold of 1.0e-7 (1/(msr). This parameter is for a 4 second record. This pararreter
is also in (LA06, 12-15.

Commrent s:
Product Var Nare: i _Solar_Angle
Is elenent of: @ A08 Record, Q.A09 Record, Q&A10 record, (A1l Record
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Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Coment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
lution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Sol ar Angl e

idb ( 4)

16

m cr o- degr ees

i 4b

NA

No

- 90000000

90000000

Incident angl e of sun from nornal.

i LRr_cld_top
GLA09 Record
B evation of Top of doud Layers Detected in 1064 nmat Low Reso-

i2b ( 10)

20

deka-neters

i 2b

NA

No

-100

2200

H evation of top of cloud |ayers detected in 1064 nmat |ow reso-

lution data rate (1 per 4 sec).

Comment s:

Product Var Name:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i LR r_cld_bot
GLAO9 Record
H evation of Bottomof O oud Layers Detected in 1064 nmat Low Res-

i2b ( 10)

20

deka-neters

i 2b

NA

No

-100

2200

E evation of Bottomof O oud Layers Detected in 1064 nmat Low Res-

olution data rate (1 per 4 sec).

Comment s:

Product Var Nane:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Breakout for details

Low Resol uti on 1064 nm A oud Layer (A Fl ag
ilb ( 10)

CE£6%0

256
Low Resol uti on 1064 nm d oud Layer QA Flag. Conposite Fl ag - see

Pl ease see <a href="flags/i LR r_QAflag. pdf’'> the PDF fl ag description</a> for nore de-

tails.
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The data is arranged in 10 bytes.

Wthin the 10 bytes:

byte 1 leaves bits 4-7 as spare, and stores the af availabilty flag in

bits 0-3;

it provides the nunber of cloud |ayers determ ned

from 1064 nmdata, with 0=l ayers searched for but not
det ected and 15=cl oud | ayers not searched for

bytes 2-5 are spares

bytes 6-10 are 10 flags, each 4 bits in length giving a quality flag;

15=cl oud | ayers were not searched for,

O=cl oud | ayers searched

for but not detected, 1= | ow chance of being a cl oud,
2=noder at e, 3=hi gh, 4=no doubt

Comment s:

Product Var Nane:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

i_LRir_cldtop_tenp
GA09 Record
Tenperature of Top of O oud Layers Detected in 1064 nmat Low Res-

i2b ( 10)

20

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Top of O oud Layers Detected in 1064 nmat Low Res-

olution data rate (1 per 4 sec).

Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
lution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i_LRr_cldtop_pres
GA09 Record
Pressure of Top of doud Layers Detected in 1064 nmat Low Reso-

i2b ( 10)

20

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Top of Ooud Layers Detected in 1064 nmat Low Reso-

lution data rate (1 per 4 sec).

Comment s:

Product Var Narre:
Is elenent of:
Short Description:
Low Resol ution

i_LRir_cldtop_relh
GLAO9 Record
Rel ative Hunidity of Top of doud Layers Detected in 1064 nm at

Product Data Type: i2b ( 10)

Total Bytes: 20

Product Units: percentage * 100

Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 10000

Descri ption: Rel ative Hunidity of Top of doud Layers Detected in 1064 nm at
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Low Resol ution data rate (1 per 4 sec).

Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Resol uti on

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

i LRr_cldbot_tenp
GLA09 Record
Tenperature of Bottomof Ooud Layers Detected in 1064 nmat Low

i2b ( 10)

20

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Bottomof Ooud Layers Detected in 1064 nmat Low

Resol ution data rate (1 per 4 sec).

Comment s:

Product Var Narre:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

i_LR r_cldbot_pres
A A09 Record
Pressure of Bottomof Ooud Layers Detected in 1064 nmat Low Res-

i2b ( 10)

20

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Bottomof O oud Layers Detected in 1064 nmat Low Res-

olution data rate (1 per 4 sec).

Comment s:

Product Var Name:
Is el enent of:
Short Description:
Low Resol ution
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

i _LRir_cldbot_relh
GLA09 Record
Rel ative Humdity of Bottomof O oud Layers Detected in 1064 nm

i2b ( 10)

20

percentage * 100

i 2b

NA

No

0

10000

Rel ative HUmdity of Bottomof O oud Layers Detected in 1064 nm

Low Resol ution data rate (1 per 4 sec).

Comrent s:

Product Var Nane:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

i_MIr_cld_ top
GLA09 Record, (A1l Record
El evation of Top of doud Layers Detected i n 1064 nmat Medi um Res-

i2b (10, 4)
80
deka-neters
i2b
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I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

olution data rate.
Comrent s:

Product Var Nane:
I's el enent of:
Short Descri ption:
Resol uti on

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Resol ution data rate.

Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri pti on:

NA

No

-100

2200

E evation of Top of O oud Layers Detected in 1064 nmat Medi um Res-

i_ MRr_cld bot
GA09 Record, Q.All Record
E evation of Bottomof O oud Layers Detected in 1064 nmat Mdi um

i2b (10, 4)

80

deka- neters

i 2b

NA

No

-100

2200

E evation of Bottomof O oud Layers Detected in 1064 nmat Medi um

i_MIr_QAflag

GQA09 Record, A@.All Record

Medi um Resol uti on 1064 nm d oud Layer QA Fl ag
ilb ( 40)

°E%6%5

20000
Medi um Resol ution 1064 nm d oud Layer QA Flag. Conposite Fl ag -

see Breakout for details
Pl ease see <a href="flags/i _MIr_QAfl ag. pdf' > the PDF flag description</a> for nore de-

tails.

The data is arranged in 40 bytes.

bytes 1-18 are spares:

bytes 19-20 are af flags: The 4 *af’ flags (4 bits each) are concatenated with the QAfl ag
storage and are contained in bytes 19-20 starting at bit 0 of byte 20.

bytes 21-40 are QAfl ags: The QAflag portion has been stored such that interval

byt es 40-36, interval
byt es 25-21.
such that interval

byte 40, interval
39, etc.

Each of the 10 | ayer flags per interval
llayer 1 is in bits 0-3 and interval
1layer 3isinbits 0-3 and interval

lisin
3in bytes 30-26, and interval 4 in
is 4 bits in length as before,
1 layer 2 is in bits 4-7 of
llayer 4isinbits 4-7 of byte

2 in bytes 35-31, interval

Quality flag val ue 15=cl oud | ayers were not searched for; O=cloud | ayers were
searched but not detected; 1-14 indicate increasing confidence of good cloud retrieval
(val ue 1=l east confidence, val ue 1l4=greatest confidence).

Availability flag val ue 15=cl oud | ayers not searched for; 0=l ayers searched for

but not detected.
Comment s:
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Product Var Narre:
Is el enent of:
Short Descri ption:
Resol uti on

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

Resol ution data rate.

Comment s:

Product Var Nare:
Is el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
olution data rate.
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
olution data rate.
Comrent s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Resol ution

Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num

i_MIr_cldtop_tenp
GQLA09 Record, A@.All Record
Tenperature of Top of O oud Layers Detected in 1064 nmat Medi um

i2b (10, 4)

80

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Top of doud Layers Detected in 1064 nmat Medi um

i_MIr_cldtop_pres
GLAO9 Record, GLAl1l Record
Pressure of Top of doud Layers Detected i n 1064 nmat Medi um Res-

i2b (10, 4)

80

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Top of doud Layers Detected i n 1064 nmat Medi um Res-

i_ MRr_cldtop_relh
GLA09 Record, GLAl1l Record
Rel ative Hunmidity of Top of doud Layers in 1064 nmat Medi um Res-

i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Rel ative HUm dity of Top of d oud Layers in 1064 nmat Medi um Res-

i_MRr_cldbot_tenp
AQA09 Record, A@.All Record
Tenperature of Bottomof O oud Layers Detected i n 1064 nmat Medi um

i2b (10, 4)

80

degrees Cel sius * 100
i 2b

NA

No

- 10000
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Product Maxi mum
Descri ption:

Resol ution data rate.

Comment s:

Product Var Name:
Is elenent of:
Short Description:
Resol uti on

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Resol ution data rate.

Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
MR

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

10000
Tenperature of Bottomof O oud Layers Detected i n 1064 nmat Medi um

i _MRir_cldbot_pres
AA09 Record, A@.All Record
Pressure of Bottomof O oud Layers Detected in 1064 nmat Medi um

i2b (10, 4)

80

mllibars of nercury * 10

i2b

NA

No

0

20000

Pressure of Bottomof Ooud Layers Detected in 1064 nmat Medi um

i_MIr_cldbot_relh
GLA09 Record, (A1l Record
Rel ative HUmdity of Bottomof O oud Layers Detected i n 1064 nmat

i2b (10, 4)

80

percentage * 100

i 2b

NA

No

0

10000

Rel ative Hunmidity of Bottomof O oud Layers Detected i n 1064 nmat

Medi um Resol ution data rate.

Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
I'nvalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:

i _LRg_cldtop_tenp

GLA09 Record

Low Resol uti on 532 nm d oud Top Tenperature
i2b ( 10)

20

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Low Resol uti on 532 nm d oud Top Tenperature

i _LRg_cldtop_pres

GLA09 Record

Low Resol ution 532 nm d oud Top Pressure
i2b ( 10)

20

mllibars of nercury * 10

i 2b

NA
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I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum

No

0

20000

Low Resol ution 532 nm d oud Top Pressure

i_LRg_cldtop_relh

GLA09 Record

Low Resol ution 532 nm d oud Top Relative Humdity
i2b ( 10)

20

percentage * 100

i 2b

NA

No

0

10000

Low Resol ution 532 nm d oud Top Rel ative Humdity

i LRg_cldbot_tenp

GLA09 Record

Low Resol uti on 532 nm d oud Bottom Tenperat ure
i2b ( 10)

20

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Low Resol uti on 532 nm d oud Bottom Tenper at ure

i _LRg_cl dbot _pres

QA09 Record

Low Resol ution 532 nm d oud Bottom Pressure
i2b ( 10)

20

mllibars of nercury * 10

i2b

NA

No

0

20000

Low Resol ution 532 nm d oud Bottom Pressure

i _LRg_cldbot_relh
Q.A09 Record

Low Resol ution 532 nmdoud Bottom Rel ative Hum dity
i2b ( 10)

20

percentage * 100
i2b

NA

No

0

10000
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Descri ption:
Comrent s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
I'nvalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Narre:
Is el enent of:
Short Description:

Low Resol ution 532 nmd oud Bottom Rel ative Hum dity

i _MRg_cldtop_tenp
Q@ A09 Record, Q.A10 record, GAll Record

Medi um Resol ution 532 nm d oud Top Tenperature
i2b (10, 4)

80

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Medi um Resol ution 532 nm d oud Top Tenperature

i _MRg_cldtop_pres
AA09 Record, QA10 record, Q.All Record

Medi um Resol ution 532 nm d oud Top Pressure
i2b (10, 4)

80

mllibars of nercury * 10

i 2b

NA

No

0

20000

Medi um Resol ution 532 nm d oud Top Pressure

i_Myg_cldtop_relh

@ALA09 Record, A.A10 record, QAl1l Record

Medi um Resol ution 532 nm d oud Top Relative Humdity
i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Medi um Resol ution 532 nm d oud Top Rel ative Humdity

i _MRg_cl dbot _tenp
Q@ A09 Record, Q.A10 record, G.All Record

Medi um Resol ution 532 nm d oud Bottom Tenper at ure

Product Data Type: i2b (10, 4)
Total Bytes: 80
Product Units: degrees Cel sius * 100
Invalid Value/Flag: i2b
I's Correction Flag?: NA
I's Unsi gned?: No
Product M ni num - 10000
Product Maxi num 10000
Descri ption: Medi um Resol uti on 532 nm d oud Bottom Tenper at ure
Comment s:
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Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:

i _MRg_cl dbot _pres

GQLA09 Record, AA10 record, Q.All Record

Medi um Resol uti on 532 nm d oud Bottom Pressure
i2b (10, 4)

80

mllibars of nercury * 10

i2b

NA

No

0

20000

Medi um Resol ution 532 nm d oud Bottom Pressure

i_MRg_cldbot _relh

G A09 Record, QA10 record, (LAll Record

Medi um Resol ution 532 nm d oud Bottom Rel ative Hunidity
i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Medi um Resol ution 532 nm d oud Bottom Rel ative Hunidity

i _LRg_Sour ceFt

QA09 Record

Low Resol ution Data 532 nm Source Function
i2b

2

Unknown

i2b

NA

No

0

0

Low Resol ution Data 532 nm Source Function

i _MRg_Sour ceFt

GLA09 Record

Medi um Resol ution Data 532 nm Source Function
i2b ( 4)

8

Unknown

i2b

NA

No

0

0

Medi um Resol ution Data 532 nm Source Function

i HRg_Sour ceFt
GLA09 Record
H gh Resol ution Data 532 nm Source Function
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Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

i2b ( 20)

40

Unknown

i 2b

NA

No

0

0

H gh Resol ution Data 532 nm Source Function

i _LRir_SourceFt

GLA09 Record

Low Resol ution Data 1064 nm Source Function
i2b

2

Unknown

i2b

NA

No

0

0

Low Resol ution Data 1064 nm Source Function

i _MRr_SourceFt

@AQ.A09 Record

Medi um Resol ution Data 1064 nm Source Function
i2b (4

8

Unknown

i2b

NA

No

0

0

Medi um Resol uti on Data 1064 nm Sour ce Functi onComment s:

i _Surface_tenp

GQA08 Record, Q.A09 Record, A.A10 record, (_All Record
Surface Tenperature

i2b (4

8

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Surface Tenperature, 4 of 1-second intervals.

i _Surface_pres
G@A08 Record, Q.A09 Record, &.A10 record, (GQAll Record
Surface Pressure

i2b ( 4)

8

mllibars of nercury * 10
i 2b
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I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num

NA

No

0

20000

Surface Pressure, 4 of 1-second intervals.

i_Surface relh

AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Surface Relative Humidity

i2b ( 4)

8

percentage * 100

i2b

NA

No

0

10000

Surface Relative Humdity, 4 of 1-second intervals.

i _Surface_wi nd

GQA08 Record, Q.A09 Record, QA.A10 record, (All Record
Surface Wnd Speed

i2b ( 4)

8

net er s/ second * 100

i2b

NA

No

0

20000

Surface Wnd Speed, 4 of 1-second intervals.

i_Surface_wdir

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Surface Wnd Drection Azimuth fromNorth
i2b ( 4)

8

degrees * 10

i2b

NA

No

0

3600

Surface wind direction azimuth fromNorth, 4 of 1-second intervals.

i _spare4

A A09 Record
Spar es

i1b ( 590)
590
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Product Maxi mum nul |
Descri ption: not used
Comment s:
D.1.3 GLA10 Record
Product Var Narre: i _rec_ndx
Is el ement of: G A01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (A02 Record, G.A03 Main Record, (_.A04 BST Miin Record, GA04 GYRO
Mai n Record, A04 | ST Main Record, (A04 LPA Main Record, G.A04 LRS Main Record, @A04
SCPA Mai n Record, A05 record, AA06 record, AA07 Record, AA08 Record, A09 Record,
G_A10 record, AAl1l Record, Q.A12 Record, AAl13 Record, AQ.Al4 Record, &@Al5 Record
Short Description: GLAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri pti on: Uni que index that relates this record to the correspondi ng
record(s) in each GAS data product.

Comrent s:

Product Var Nane: i _UTCTi ne

Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (A02 Record, G.A03 Main Record, G_A04 BST Miin Record, GA04 GYRO
Mai n Record, (QA04 | ST Main Record, _A04 LPA Main Record, G.A04 LRS Mai n Record, G.A04
SCPA Mai n Record, QGLAO5 record, GLA06 record, AQA07 Record, GLA08 Record, G.AD9 Record,
GLA10 record, AAl1l Record, Q.Al12 Record, AAl13 Record, Q.Al14 Record, &@Al5 Record
Short Descri ption: Transmt Time of First Shot in frane in J2000

Product Data Type: idb (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri ption: The transmt time in UTC of the 1st shot in the 1 second frame

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Conment s: This is not the ground bounce time, but the transmt tine.
Product Var Name: i _beam coel ev

I's el enent of: GLA08 Record, GLA09 Record, G.A10 record, G.All Record
Short Description: Co- el evati on

Product Data Type: i4b (4)

Total Bytes: 16

Product Units: degr ees* 100

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 36000

Descri ption: Co-elevation (CE) is direction fromvertical of the | aser beamas
seen by an observer |ocated at the |aser ground spot.

Comrent s:
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _beam azi nuth

AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Azi mut h

i4b (4)

16

degr ees* 100

i 4b

NA

No

0

36000

Azimuth (Az) is the direction clockw se fromnorth of the |aser

beam as seen by an observer at the | aser ground spot. Conments:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Pl ease see <a href="fl

Comrent s:

Product Var Narre:
Is el ement of:

i _pad_angl e

GLAO8 Record, G.A09 Record, G.A10 record, G.All Record
PAD Angl e

idb ( 4)

16

m cr odegr ees

i 4b

NA

No

0

3600000000

Attitude angl e cal cul ated from PAD and PCD. Coment s:

i _spare0

Q@ A08 Record, Q.A09 Record, &A10 record, GQAll Record
Spares

i 1b (40)

40

nul |

No

NA
NA
0
0

i_AttFl gl

GQLA08 Record, QA09 Record, @Q.A10 record, AAll Record
Attitude flag

i2b (4

8

NA

no

NA

No

nul |

nul |

Conposite Flag - see Common Fl ag Spreadsheet for details
ags/i_AttFl gl. pdf’ > the PDF fl ag description</a> for nore details.

i_lat
GQA08 Record, Q.A09 Record, Q&.A10 record, (GQAll Record
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Short Description: Profile Location, Latitude
Product Data Type: idb ( 4)

Total Bytes: 16

Product Units: m cr odegr ees

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 90000000

Product Maxi mum 90000000

Descri ption: Profile coordinate in the |ERS Terrestrial Reference Frame: east
longitude and latitude, at the 1 herz rate.

Comrent s:

Product Var Narre: i_lon

Is el ement of: AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Short Description: Profile Location, Longitude

Product Data Type: idb ( 4)

Total Bytes: 16

Product Units: m cr odegr ees

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 360000000

Descri ption: Profile coordinate in the | ERS Terrestrial Reference Frame: east
longitude and latitude, at the 1 herz rate.

Comment s:

Product Var Name: i_ObFlg

I's el enent of: GLA08 Record, GLA09 Record, G.A10 record, G.All Record
Short Description: Obit flag

Product Data Type: ilb (2, 4)

Total Bytes: 8

Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 128

Descri ption: Conposite Flag - see Common Fl ag Spreadsheet for details

Pl ease see <a href="flags/i _ObF g.pdf’> the PDF flag description</a> for nore details.
There are 4 sets of this flag value, 1/sec for each of the 4 sec covered in the record.

Comment s:

Product Var Nane: i _surfType

Is el enent of: GLA08 Record, .A09 Record, G.A10 record, G.All Record
Short Description: Regi on Type

Product Data Type: ilb ( 4)

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: Describes the region type or types associated with each shot I|ce
Sheet, ocean, sea ice, or Land.

Pl ease see <a href="flags/i_surfType.pdf’' > the PDF flag description</a> for nore de-
tails.

663 F"
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Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _LidarQF

GA08 Record, (A09 Record, (GA10 record, Q.All Record
Lidar Frame quality flag

i2b (4

8

NA

no

NA

No

nul |

nul |

Conposite Flag - see Common Fl ag Spreadsheet for details

Pl ease see <a href =" flags/i_Lidar Q. pdf’ > the PDF fl ag description</a> for nore details.

Comment s:

Product Var Name:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

from20 to -1kmat 1lhz. The first 4*280 bytes refer to the profile at

Comment s:

Product Var Narre:

i _cldl_bs_prof

G_A10 record

A oud Backscatter Ooss Section Profile at 532 nm

i4b (280, 4)

4480

el0/ (msr)

i 4b

NA

No

- 1000000

100000000

532 nmcl oud backscatter cross section corrected for attenuation,
the first second.

i _cldl_ext_prof

I's el enent of: Q.A10 record
Short Description: doud Extinction Oross Section Profile at 32 nm
Product Data Type: i4b (280, 4)
Total Bytes: 4480
Product Units: €9/ m
Invalid Value/Flag: i4b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni mum - 10000000
Product Maxi num 1000000000
Descri ption: d oud extinction cross section profile from20 to -1kmat 1hz cal -
culated fromthe 532 nmdata. The first 4*280 bytes refer to the profile at the first
second.
Comment s:
Product Var Narre: i _aer4_bs_prof
Is elenent of: GLA10 record
Short Descri ption: Aerosol Backscatter Oross Section Profile at 532nm
Product Data Type: i 4b (548)
Total Bytes: 2192
Product Units: el0/ (msr)
Invalid Value/Flag: i4b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num - 1000000
Product Maxi num 100000000
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Descri ption: 532 nmaerosol backscatter cross section from40 to -1kmat 0.25hz.
The 4*548 bytes refer to the profile at the four second interval.

Comrent s:

Product Var Name: i _aer4_ext _prof

I's el ement of: GLA10 record

Short Description: Aerosol Extinction Oross Section Profile at 532 nm

Product Data Type: i 4b (548)

Total Bytes: 2192

Product Units: e9/ m

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 10000000

Product Maxi mum 1000000000

Descri ption: Aerosol extinction cross section profile for 40 to -1lkmcal cul ated
fromthe 532 nmdata at 0.25hz. The 4*548 bytes refer to the profile at the four second
interval.

Comment s:

Product Var Nane: i _cldl svall

I's el enent of: GA10 record

Short Description: Qoud true S values fromtable

Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: 100* sr

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 100

Product Maxi num 20000

Descri ption: doud true extinction to backscatter ratios cal cul ated from nete-

orol ogi cal and feographic data. The first set of 2*10 bytes refers to the 10 possible
layers at the first second.

Comrent s:

Product Var Narre: i _cldl sval2

Is el enent of: Q.A10 record

Short Descri ption: doud true S values fromequation cal c.
Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: 100*sr

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 100

Product Maxi num 20000

Descri ption: Qdoud true extinction to backscatter ratios cal cul ated fromopti -

cally thin layer considerations. The first set of 2*10 bytes refers to the 10 possibl e
layers at the first second.

Comrent s:

Product Var Name: i_aer4 svall

I's el enent of: GLA10 record

Short Description: Aerosol true S Values fromtable
Product Data Type: i2b (9)

Total Bytes: 18

Product Units: 100*sr

Invalid Value/Flag: i2b
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Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 100

Product Maxi num 20000

Descri ption: Aerosol true extinction tombackscatter ratios cal cul ated from me-
t eor ol ogi cal and geogr aphi ¢ data

Comrent s:

Product Var Nane: i _aer4 sval 2

I's el enent of: G.A10 record

Short Descri ption: Aerosol true S Values fromequation cal c.
Product Data Type: i2b (9)

Total Bytes: 18

Product Units: 100* sr

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 100

Product Maxi num 20000

Descri ption: Aerosol true extinction to backscatter ratios cal cul ated from op-
tically thin layer considerations

Comrent s:

Product Var Name: i _cldl_bot

Is el enent of: @GQ_A10 record, AAll Record

Short Description: Medi um Resol ution O oud Bottomat 532 nm
Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: deka-neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi mum 2000

Descri ption: Medi um resol ution cloud bottom heights for [ayers which were se-
lected for optical processing at 1hz, 1 per layer, 10 |layers
Comrent s:

Product Var Nare: i_cldl top

I's el enent of: GLA10 record, QAll Record

Short Description: Medi um Resol ution doud Top at 532 nm
Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: deka- et ers

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: Medi umresol ution cl oud top heights for | ayers which were sel ected
for optical processing at 1lhz, 1 per layer, 10 layers

Coment s:

Product Var Name: i_cldl_grd_det

Is el enent of: @G_A10 record, A@All Record

Short Description: Medi um Resol ution Gound Detection at 532 nm
Product Data Type: i2b ( 4)

Total Bytes: 8

Product Wnits: deka-neters
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Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Comrent s:

Product Var Nane:
I's el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i 2b
NA
No

- 100
2000

Medi um resol ution processed ground height at 1hz, 1 per profile

i _aer4 bot

@Q.A10 record

Low Resol ution Aerosol
i2b (9)

18

deka-neters

i2b

NA

No

-100

4000

Low resol uti on aerosol

Layer Bottomat 532 nm

| ayer bottomheights for |ayers which were

sel ected for optical processing at 0.25hz, 1 per layer, 9 layers including the planetary
boundary | ayer and PSC

Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri pti on:
lected for optical

processi ng at 0.25hz,

i_aer4d_top

GLA10 record

Low Resol uti on Aerosol
i2b (9)

18

deka-neters

i 2b

NA

No

- 100

4000

Low resol uti on aerosol |ayer top heights for |ayers which were se-
1 per layer, 9 layers including the planetary

Layer Top at 532 nm

boundary | ayer and PSC

Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
profile

Conment s:

Product Var Narre:
Is el enent of:

Short Description:
Product Data Type:

i _pbl4_grd_det

GLA10 record

Low Resol ution Aerosol
i2b

2

deka- neters

i 2b

NA

No

-100

1000

Low resol uti on processed ground detection height at 0.25hz, 1 per

Layer Ground Detection

i _spare2
Q.A10 record
Spar es

ilb ( 2
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Total Bytes: 2
Product Units: NA
Invalid Val ue/ Fl ag: NA
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num nul |
Product Maxi mum nul |

Descri ption: not used

Comrent s:

Product Var Name: i _cldl_sval _uf

I's el enent of: GLA10 record

Short Description: doud true S values use flag
Product Data Type: ilb ( 20)

Total Bytes: 20

Product Units: NA

Invalid Val ue/ Fl ag: no
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 15

Descri ption: Qoud true Svalues use flag for 10 layers at 1 Hz for 4 sec. First

40 bits are for 10 layers of first second, |ast 40 bits are for 10 | ayers of 4th second.
Pl ease see <a href="flags/i _cldl_sval _uf.pdf’> the PDF flag description</a> for nore de-

tails.

Comrent s:

Product Var Nare: i _aer4_sval _uf

I's el ement of: G.A10 record

Short Description: Aerosol true S Values use flag
Product Data Type: ilb ( 5)

Total Bytes: 5

Product Units: NA

Invalid Value/Flag: no

I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 15

Descri ption: Aerosol true S values use flag for 9 layers at 1 per 4 sec. First

4 bits are for first layer, last 4 bits are for 9th layer. Bits 36-39 are spares needed
to nake 5 bytes.
Pl ease see <a href="flags/i _aer4 sval _uf.pdf’> the PDF flag description</a> for nore de-

tails.

Comment s:

Product Var Nare: i _spare3
Is el enent of: GLA10 record
Short Description: Spar es
Product Data Type: ilb (3)
Total Bytes: 3
Product Units: NA
Invalid Val ue/ Fl ag: NA

I's Correction Flag?: NA

I's Unsi gned?: No
Product M ni mum nul |
Product Maxi mum nul |
Descri ption: not used
Comment s:
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Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i_cldl_bs flag

GLA10 record

d oud backscatter flag for 532 nm
ilb ( 40)

40

NA

no

NA

No

0

15

Conposite Flag - see Breakout for details

Pl ease see <a href =" flags/i_cldl_bs_flag. pdf’ > the PDF fl ag description</a> for nore de-

tails.
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i_cldl_ext_flag

GLA10 record

doud extinction flag at 532 nm
il1b ( 40)

40

NA

no

NA

No

0

15

Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i_cldl_ext_flag.pdf’'> the PDF flag description</a> for nore

details.
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Pl ease see <a href="fl

tails.
Comrent s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num

i _aerd bs flag

G.A10 record

Aerosol backscatter flag for 532 nm

ilb ( 10)

10

NA

no

NA

No

0

15

Conposite Flag - see Breakout for details
ags/i_aer4 bs flag.pdf’ > the PDF flag description</a> for nore de-

i _aerd ext_flag
GLA10 record
Aerosol extinction flag for 532 nm
ilb ( 10)

10

NA

no

NA

No

0

15
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Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i_aer4_ext_flag.pdf’'> the PDF flag description</a> for nore
details.

Comrent s:

Product Var Nare: i _spared

Is elenent of: GLA10 record

Short Description: Spar es

Product Data Type: i1b

Total Bytes: 1

Product Units: nul |

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: NA

Product M ni num 0

Product Maxi mum 0

Descri pti on:

Conment s:

Product Var Nare: i _AttFl g3

Is el ement of: AQ_A07 Record, (AA08 Record, (A A09 Record, Q.A10 record, AAll
Record

Short Description: Attitude Flag 3

Product Data Type: ilb

Total Bytes: 1

Product Units: NA

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 1

Descri ption: P ease see <a href="flags/i_AttFl g3.pdf’ > the PDF flag descri p-
tion</a> for nore details.

Comment s:

Product Var Name: i_tinmecorflg

Is el enent of: GQ_A01 Mai n Record , LA02 Record, (LAO03 Mai n Record, GLAO4 BST Mai n

Record, A04 GYRO Mai n Record, (LA04 | ST Main Record, (A04 LPA Main Record, QLA04 LRS
Mai n Record, G_AD4 SCPA Main Record, QA05 record, Q.A06 record, AA07 Record, QA08
Record, Q.A09 Record, A.A10 record, A1l Record, Q.A12 Record, GQ.A13 Record, A.Al4
Record, Q.Al15 Record

Short Description: time correction flag
Product Data Type: i2b

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: No

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: I ndi cat es what instrunent or bias corrections were applied to the

times on this record. Please see <a href="flags/i_tinecorflg.pdf’>the PDF flag descri p-
tion</a> for nore details.

Comrent s:

Product Var Narre: i_Solar_Angle

Is el enent of: GQA08 Record, A09 Record, QA.A10 record, G@All Record
Short Description: Sol ar Angl e

Product Data Type: idb ( 4)
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Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

16

m cr o- degr ees

i 4b

NA

No

- 90000000

90000000

I ncident angl e of sun from nornmal.

i _MRg_cldtop_tenp
Q. A09 Record, Q.A10 record, GAll Record

Medi um Resol uti on 532 nm d oud Top Tenperat ure
i2b (10, 4)

80

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Medi um Resol uti on 532 nm d oud Top Tenperature

i _MRg_cldtop_pres
GQLA09 Record, A10 record, Q.All Record

Medi um Resol ution 532 nm d oud Top Pressure
i2b (10, 4)

80

mllibars of nercury * 10

i2b

NA

No

0

20000

Medi um Resol ution 532 nm d oud Top Pressure

i_MRg_cldtop_relh

GA09 Record, QA10 record, (LAll Record

Medi um Resol ution 532 nm d oud Top Relative Hum dity
i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Medi um Resol ution 532 nm d oud Top Rel ative Humdity

i _MRg_cl dbot _tenp
Q@ A09 Record, Q.A10 record, GAll Record

Medi um Resol ution 532 nm d oud Bottom Tenper at ur e
i2b (10, 4)

80

degrees Cel sius * 100

i2b

Version 8

Page D-48 November 2005



Data Dictionary

GLAS Standard Data Products Specification - Level

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num

NA

No

- 10000

10000

Medi um Resol ution 532 nm d oud Bottom Tenper at ure

i _MRg_cl dbot _pres

@A_A09 Record, A.A10 record, A Al1l Record

Medi um Resol uti on 532 nm d oud Bottom Pressure
i2b (10, 4)

80

mllibars of nercury * 10

i2b

NA

No

0

20000

Medi um Resol uti on 532 nm A oud Bottom Pressure

i _MRg_cldbot_relh

GA09 Record, (A10 record, GLAll Record

Medi um Resol ution 532 nm d oud Bottom Rel ative Hum dity
i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Medi um Resol ution 532 nm d oud Bottom Rel ative Humdity

i _Aer_top_tenp

@GQ_A10 record, A.All Record
Aerosol Layers Tenperature at Top of Layer at 532 nm
i2b (9

18

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Aerosol Layers Tenperature at Top of Layer at 532 nm

i _Aer_top_pres

Q.A10 record, Q.All Record

Aerosol Layers Pressure at Top of Layer at 532 nm
i2b (9

18

mllibars of nercury * 10

i2b

NA

No

0
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Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el ement of:

20000
Aerosol Layers Pressure at Top of Layer at 532 nm
i _Aer_top_relh

G.A10 record, (A1l Record

Aerosol Layers Relative Hunidity at Top of Layer at 532 nm
i2b (9

18

percentage * 100

i2b

NA

No

0

10000

Aerosol Layers Relative Hunmidity at Top of Layer at 532 nm

i _Aer_bot_tenp

Q_A10 record, A@All Record
Aerosol Layers Tenperature at Bottomof Layer at 532 nm
i2b (9

18

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Aerosol Layers Tenperature at Bottom of Layer at 532 nm

i _Aer_bot_pres

GLA10 record, G.All Record
Aerosol Layers Pressure at Bottomof Layer at 532 nm
i2b (9

18

mllibars of nercury * 10
i 2b

NA

No

0

20000

Aerosol Layers Pressure at Bottom of Layer at 532 nm

i _Aer_bot_relh
Q.A10 record, Q.All Record

Short Description: Aerosol Layers Relative Hunidity at Bottom of Layer at 532 nm
Product Data Type: i2b (9
Total Bytes: 18
Product Units: percentage * 100
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi mum 10000
Descri ption: Aerosol Layers Relative Hunidity at Bottom of Layer at 532 nm
Comment s:
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Narre:
Is el ement of:

i _Surface_tenp

AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Surface Tenperature

i2b ( 4)

8

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Surface Tenperature, 4 of 1-second intervals.

i _Surface_pres

GQA08 Record, Q.A09 Record, QA.Al10 record, (All Record
Surface Pressure

i2b ( 4)

8

mllibars of nercury * 10

i2b

NA

No

0

20000

Surface Pressure, 4 of 1-second intervals.

i_Surface_relh

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Surface Relative Hunidity

i2b (4

8

percentage * 100

i2b

NA

No

0

10000

Surface Relative Humdity, 4 of 1-second intervals.

i_Surface_wi nd

@A@A08 Record, Q.A09 Record, AAI10 record, GQ.A11l Record
Surface Wnd Speed

i2b (4

8

et ers/ second * 100

i2b

NA

No

0

20000

Surface Wnd Speed, 4 of 1-second intervals.

i _Surface_wdir
@ A08 Record, Q.A09 Record, QA.A10 record, (_All Record
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Short Description: Surface Wnd D rection Azimuth fromNorth

Product Data Type: i2b ( 4)
Total Bytes: 8
Product Units: degrees * 10

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 3600

Descri ption: Surface wind direction azimuth fromNorth, 4 of 1-second intervals.
Comment s:

Product Var Nare: i _spareb

Is elenent of: GLA10 record
Short Descri ption: Spar es
Product Data Type: ilb (292)
Total Bytes: 292

Product Units: NA

Invalid Val ue/ Fl ag: NA
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi num 0

Descri ption: not used
Comment s:
D.1.4 GLA11 Record
Product Var Nare: i _rec_ndx
Is el enent of: GA01 Long Vveform Record, GLAO1 Main Record ,

@ A01_Short Record, (&A02 Record, G.A03 Main Record, (GA04 BST Miain Record, G.A04 GYRO
Mai n Record, A A04 | ST Main Record, GLA04 LPA Main Record, (A _A04 LRS Mai n Record, A.A04
SCPA Mai n Record, A05 record, @A06 record, A A07 Record, QA08 Record, A09 Record,
@GQA10 record, Q.All Record, A.A12 Record, QA13 Record, Q.Al4 Record, Q.A15 Record
Short Descri ption: GLAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 2147483647

Descri ption: Uni que index that relates this record to the correspondi ng
record(s) in each G.AS data product.

Comrent s:

Product Var Narre: i _UTCTi me

Is el enent of: GA01 Long Waveform Record, GLAO1 Main Record ,

G A01_Short _Record, (A02 Record, G.A03 Main Record, (G_LA04 BST Miin Record, GA04 GYRO
Mai n Record, A04 | ST Main Record, (A04 LPA Main Record, A.A04 LRS Mai n Record, G@.A04
SCPA Mai n Record, A05 record, @A06 record, A A07 Record, QA08 Record, GA09 Record,
Q. A10 record, Q.All Record, A.A12 Record, (LA13 Record, Q.Al4 Record, Q.A15 Record
Short Description: Transmt Time of First Shot in frame in J2000

Product Data Type: i4b (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA
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I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

ref erenced to noon on Jan 1, 2000.
second itemis the fractional

Comment s:

Product Var Nane:
I's el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

No

0

2147483647

The transmt tine in UTC of the 1st shot
The first itemis the whol e nunber of seconds ;
part in mcroseconds.

This is not the ground bounce time, but the transmt tinme.

inthe 1 second frane
t he

i _beam coel ev

GLAO8 Record, GLA09 Record, CGLA10 record, G.All Record
Co- el evation

i4b (4)

16

degr ees* 100

i 4b

NA

No

0

36000

Co-elevation (CE) is direction fromvertical of the | aser beamas

seen by an observer |ocated at the | aser ground spot.

Comment s:

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i _beam azi nuth

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Azi mut h

i4b (4)

16

degr ees* 100

i 4b

NA

No

0

36000

Azimuth (Az) is the direction clockwise fromnorth of the |aser

beam as seen by an observer at the |aser ground spot. Conmrents:

Product Var Nare: i _pad_angl e
Is el ement of: AQ_A08 Record, AA09 Record, (A A10 record, .All Record
Short Description: PAD Angl e
Product Data Type: idb ( 4)
Total Bytes: 16
Product Units: m cr odegr ees
Invalid Value/Flag: i4b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi num 3600000000
Descri ption: Attitude angl e cal cul ated from PAD and PCD. Comrent s:
Product Var Nare: i _spare0
I's el enent of: GLA08 Record, (LA09 Record, G.A10 record, G.All Record
Short Description: Spar es
Product Data Type: i 1b (40)
Total Bytes: 40
Product Units: nul |
Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA
I's Unsi gned?: NA
November 2005 Page D-53 Version 8



GLAS Standard Data Products Specification - Level 2 Data Dictionary

Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Name:

Is elenent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

Pl ease see <a href=fl
Comrent s:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _AttFl gl

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Attitude flag

i2b (4

8

NA

no

NA

No

nul |

nul |

Conposite Flag - see Common Fl ag Spreadsheet for details
ags/i_AttFl gl. pdf’ > the PDF fl ag description</a> for nore details.

i lat

@GQLA08 Record, Q.A09 Record, A.A10 record, A1l Record
Profile Location, Latitude

idb ( 4)

16

m cr odegr ees

i 4b

NA

No

- 90000000

90000000

Profile coordinate in the IERS Terrestrial Reference Frane: east

longitude and latitude, at the 1 herz rate.

Comment s:

Product Var Name:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i _lon

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Profile Location, Longitude

idb ( 4)

16

m cr odegr ees

i 4b

NA

No

0

360000000

Profile coordinate in the |ERS Terrestrial Reference Frame: east

longitude and latitude, at the 1 herz rate.

Comment s:

Product Var Nane: i_ ObFg
I's el enent of: GLA08 Record, (LA09 Record, GA10 record, G.All Record
Short Description: Obit flag
Product Data Type: ilb (2, 4)
Total Bytes: 8
Product Units: NA
Invalid Value/Flag: no
Is Correction Flag?: NA
I's Unsi gned?: No
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Product M ni num 0
Product Maxi num 128
Descri pti on: Composite Flag - see Conmon Fl ag Spreadsheet for details

Pl ease see <a href="flags/i _ObFl g.pdf’> the PDF flag description</a> for nore details.
There are 4 sets of this flag value, 1/sec for each of the 4 sec covered in the record.

Comrent s:

Product Var Nare: i _surfType

Is el ement of: AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Short Description: Regi on Type

Product Data Type: ilb ( 4)

Total Bytes: 4

Product Units: NA

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No
Product M ni num 1
Product Maxi mum 15
Descri ption: Describes the region type or types associated with each shot I|ce

Sheet, ocean, sea ice, or Land.
Pl ease see <a href="flags/i_surfType. pdf'> the PDF flag description</a> for nore de-

tails.

Comrent s:

Product Var Narre: i _LidarQF

Is el enent of: AQLA08 Record, QA09 Record, @Q.A10 record, &A1l Record
Short Descri ption: Lidar Frame quality flag

Product Data Type: i2b ( 4)

Total Bytes: 8

Product Units: NA

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi num nul |

Descri ption: Conposite Flag - see Common Fl ag Spreadsheet for details
Pl ease see <a href="flags/i _LidarQ@. pdf’' > the PDF fl ag description</a> for nore details.
Coment s:

Product Var Nare: i _cldl_od

I's el enent of: G.All Record

Short Description: doud Optical Depth at 532 nm

Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: uni t | ess*1000

Invalid Value/Flag: i2b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 5000

Descri ption: 532 nmcl oud optical depth, corrected for multiple scattering, at
lhz, 1 per layer, 10 layers

Comment s:

Product Var Narre: i _aer4 od

Is el enent of: Q.All Record

Short Description: Aerosol ptical Depth at 532 nm
Product Data Type: i2b (8)

Total Bytes: 16
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Product Units:

uni tl ess*1000

Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 5000

Descri ption: 532 nmel evat ed aerosol optical depth, corrected for nultiple scat-
tering, at 0.25hz, 1 per layer, 8 layers

Comrent s:

Product Var Nare: i _pbl4_od

I's el enent of: G.All Record

Short Description: PBL ptical Depth at 532 nm

Product Data Type: i2b

Total Bytes: 2

Product Units: uni t| ess*1000

Invalid Value/Flag: i2b

I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 5000

Descri ption: 532 nm Pl anet ary Boundary Layer aerosol optical depth, corrected

for multiple scattering at 0.25hz,

Comment s:

Product Var Narre:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:

Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

er,
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

ers

Conment s:

Product Var Narre:
Is el enent of:

Short Description:
Product Data Type:

1 per layer, 1 |ayer

i _aer4 nsf

GLA11l Record

Aerosol Miltiple Scattering Factor
i2b (9)

18

uni tl ess

i 2b

NA

No

0

1000

Aerosol multiple scattering coefficient used at 0.25hz, 1 per |ay-

9 layers (including PSC

i _cldl_nsf

G.All Record

doud Miltiple Scattering Factor
i2b (10, 4)

80

unitless

i 2b

NA

No

0

1000

Aoud nultiple scattering coefficient at 1 hz, 1 per l|ayer, 10 | ay-

i _cldl bot

@Q.A10 record, Q.Al1l Record

Medi um Resol uti on doud Bottomat 532 nm
i2b (10, 4)
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Total Bytes: 80

Product Units: deka- et er s
Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: Medi um resol ution cloud bottom heights for [ayers which were se-
lected for optical processing at 1hz, 1 per layer, 10 layers
Coment s:

Product Var Name: i_cldl_top

Is el enent of: @GQ_A10 record, A@.All Record

Short Description: Medi um Resol ution O oud Top at 532 nm
Product Data Type: i2b (10, 4)

Total Bytes: 80

Product Units: deka- neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: Medi umresol ution cloud top heights for | ayers which were sel ect ed
for optical processing at 1hz, 1 per |ayer, 10 |ayers

Comrent s:

Product Var Nane: i _cldl _grd _det

I's el enent of: G.A10 record, QAll Record

Short Description: Medi um Resol ution Ground Detection at 532 nm
Product Data Type: i2b ( 4)

Total Bytes: 8

Product Units: deka- et ers

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 2000

Descri ption: Medi um resol uti on processed ground height at 1hz, 1 per profile
Coment s:

Product Var Nare: i _aer4_bot

I's el enent of: G.All Record

Short Description: Low Resol uti on Aerosol Layer Bottomat 532 nm
Product Data Type: i2b (8)

Total Bytes: 16

Product Units: deka-neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -100

Product Maxi num 4000

Descri ption: Low resol ution el evated aerosol layer (including PSC) bottom

hei ght for |ayers which were selected for optical processing at 0.25hz, 1 per |layer, 8
| ayers

Comrent s:

Product Var Nane: i _aer4 top

I's el enent of: G.Al1l Record

Short Description: Low Resol ution Aerosol Layer Top at 532 nm
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Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

for layers which were

Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
profile

Comrent s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
profile

Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comrent s:

Product Var Nare:
Is elenent of:
Short Description:

i2b (8)

16

deka-net ers
i2b

NA

No

-100

4000

Low resol uti on el evat ed aer osol
sel ected for optical

layer (including PSO top hei ght
processing at 0.25hz, 1 per layer, 8 layers

i _aer4d _ht
GQ.All Record
Low Resol ution PBL Height at 532 nm
i2b

2
deka-nmeters
i2b

NA

No

-100

700

Low resol ution Pl anetary Boundary Layer height at 0.25hz, 1 per

i _aer4_grd_det

GLA11 Record

Low Resol uti on G ound Detection at 532 nm
i 2b

2

deka- neters

i 2b

NA

No

-100

1000

Low resol uti on processed ground detection hei ght at 0.25hz, 1 per

i_erd

Q.All Record

Esti mat ed Range Del ay
i2b (4

8

mllimters

i2b

NA

No

0

1000

Estimated Range (Altimetry) Delay 1 per second

i _pse
Q.All Record
Particle Size Estimate
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Product Data Type: i2b ( 4)
Total Bytes: 8
Product Units: m crons
Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No
Product M ni num 0
Product Maxi num 1000

Descri pti on: Particle size estimate used to cal culate warning flag and range
del ay, 1 per second

Comment s:

Product Var Nare: i_cldl_nsw

Is elenent of: G.A1l1 Record

Short Descri ption: doud Miltiple Scattering Warning Fl ag
Product Data Type: ilb ( 2

Total Bytes: 2

Product Units: NA

Invalid Value/Flag: no

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 15

Descri pti on:

doud Miltiple Scattering Warning Flag at 1 Hz for 4 sec. First 4

bits are for first second, last 4 bits are for 4th second.

Pl ease see <a href="flags/i_cldl_nswf.pdf’> the PDF flag description</a> for nore de-
tails.

The multiple scattering warning flag (MSW) is based on the total column optical depth
(aerosol plus cloud) calculated in GA1l using 532nm It is intended as a way to quickly
obtain informati on about the potential severity of multiple scattering with regards to
the range-to-surface cal cul ated by the altinetry processing software. It will be out put
on the GA1l product for use by the altinetry group. The nultiple scattering warning
flag will have val ues ranging fromO-14, based on the total colum optical depth as
detailed in the PDF.

A warning flag value of 15 will signify ?invalid?. Aninvalid will be encoded if an
optical depth in any of the layers in the 1-second col um coul d not be cal cul ated. This
usual Iy occurs in a very optically ?thi ck? cl oud whi ch exti ngui shes the signal. It could
al so occur if the extinction-to-backscatter ratio assignnent is set too high, causing
the transmssion calculations in the lidar inversion to go out-of-range.

Coment s:

Product Var Name: i_cldl_flag

Is el enent of: GLA11 Record

Short Description: doud optical depth flag for 532 nm
Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 15

Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i _cldl_flag.pdf’> the PDF flag description</a> for nore de-
tails.

Comment s:

Product Var Nare: i _aerd flag

Is el enent of: GLA11 Record
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Short Description: Aerosol optical depth flag for 532 nm

Product Data Type: ilb ( 8)
Total Bytes: 8
Product Units: NA

Invalid Val ue/ Fl ag: no

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 15

Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i _aer4_flag.pdf’'> the PDF flag description</a> for nore de-
tails.

Comrent s:

Product Var Nane: i_pbl4 flag

Is el enent of: G.All Record

Short Description: PBL optical depth flag for 532 nm
Product Data Type: ilb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 15

Descri ption: Conposite Flag - see Breakout for details

Pl ease see <a href="flags/i_pbl4 flag.pdf’> the PDF flag description</a> for nore de-
tails.

Comment s:

og§8§|a

Product Var Narre: i _AttFl g3

Is el enent of: QLA07 Record, QA08 Record, QA09 Record, @Al10 record, AAll
Recor d

Short Description: Attitude Flag 3

Product Data Type: i

Total Bytes:

Product Units:

Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on: P ease see <a href="flags/i_AttFl g3.pdf’ > the PDF flag descri p-
tion</a> for nore details.

Comment s:

[Eny
o

Hoggggp

Product Var Name: i_tinmecorflg

Is el enent of: Q. A01 Mai n Record , ALAD2 Record, (A03 Mai n Record, G_A04 BST Mai n
Record, A04 GYRO Mai n Record, (LA04 | ST Mai n Record, (LA04 LPA Main Record, ALA04 LRS
Mai n Record, Q.A04 SCPA Main Record, Q.A05 record, QA06 record, QA07 Record, AA08
Record, Q.A09 Record, A.A10 record, A All Record, AQ.A12 Record, GA.A13 Record, A.Al4
Record, Q.A15 Record

Short Description: time correction flag
Product Data Type: i2b

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: No
I's Unsi gned?: No
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Product M ni mum
Product Maxi mum
Descri pti on:

0
32767

I ndi cat es what instrunent or bias corrections were applied to the
times on this record. Please see <a href="flags/i_tinecorflg.pdf’>the PDF fl ag descri p-

tion</a> for nore details.

Commrent s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num

i_rdu

A.Al1l Record
Range Del ay Uncertainty
i2b (4

8
mllinmeters
i2b

NA

No

0

10000

i _spare2
GLA11 Record
Spares

ilb (2

SEE6555"

i _Sol ar_Angl e

AQA08 Record, QA09 Record, @Q.A10 record, &A1l Record

Sol ar Angl e

idb ( 4)

16

m cr o- degr ees

i 4b

NA

No

- 90000000

90000000

I nci dent angl e of sun from nornmal .

i _MRg_cldtop_tenp
Q@ A09 Record, Q.A10 record, A.A1l Record

Medi um Resol uti on 532 nm d oud Top Tenperature

i2b (10, 4)

80

degrees Cel sius * 100
i 2b

NA

No

- 10000
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Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum

10000
Medi um Resol uti on 532 nm d oud Top Tenperature

i _MRg_cldtop_pres
Q@ A09 Record, Q.A10 record, GAll Record

Medi um Resol ution 532 nm d oud Top Pressure
i2b (10, 4)

80

mllibars of nercury * 10

i 2b

NA

No

0

20000

Medi um Resol ution 532 nm d oud Top Pressure

i_Mg_cldtop_relh

GQLA09 Record, AA10 record, GQ.All Record

Medi um Resol ution 532 nm d oud Top Rel ative Humdity
i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Medi um Resol ution 532 nm d oud Top Relative HUmdity

i _MRg_cldbot _tenp

GA09 Record, QA10 record, (LAll Record

Medi um Resol ution 532 nm d oud Bottom Tenper at ure
i2b (10, 4)

80

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Medi um Resol uti on 532 nm d oud Bottom Tenper at ur e

i _MRg_cl dbot _pres

Q@ A09 Record, Q.A10 record, GAll Record
Medi um Resol uti on 532 nm d oud Bottom Pressure
i2b (10, 4)

80

mllibars of nercury * 10

i2b

NA

No

0

20000

Descri ption: Medi um Resol uti on 532 nm d oud Bottom Pressure
Comment s:
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Narre:
Is el ement of:

i _MRg_cldbot _rel h

@AQ_A09 Record, A.A10 record, AAll Record

Medi um Resol ution 532 nm d oud Bottom Rel ative Humidity
i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Medi um Resol ution 532 nm d oud Bottom Rel ative Hunidity

i _Aer_top_tenp

G.A10 record, GAll Record
Aerosol Layers Tenperature at Top of Layer at 532 nm
i2b (9

18

degrees Cel sius * 100

i2b

NA

No

- 10000

10000

Aerosol Layers Tenperature at Top of Layer at 532 nm

i _Aer_top_pres

@GQ_A10 record, AAll Record
Aerosol Layers Pressure at Top of Layer at 532 nm
i2b (9

18

mllibars of nercury * 10
i2b

NA

No

0

20000

Aerosol Layers Pressure at Top of Layer at 532 nm

i_Aer_top_relh

Q.A10 record, Q.All Record
Aerosol Layers Relative Hunmidity at Top of Layer at 532 nm
i2b (9

18

percentage * 100

i2b

NA

No

0

10000

Aerosol Layers Relative Hunidity at Top of Layer at 532 nm

i _Aer_bot_tenp
@Q.A10 record, Q.All Record
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Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:

Aer osol
i2b (9
18
degrees Cel sius * 100
i2b

NA

No

- 10000
10000
Aer osol

Layers Tenperature at Bottom of Layer at 532 nm

Layers Tenperature at Bottom of Layer at 532 nm

i _Aer_bot_pres

Q_A10 record, A@All Record
Aerosol Layers Pressure at Bottom of Layer at 532 nm
i2b (9

18

mllibars of nercury * 10
i2b

NA

No

0

20000

Aerosol Layers Pressure at Bottom of Layer at 532 nm

i _Aer _bot relh

G.A10 record, Q.All Record
Aerosol Layers Relative Hunidity at Bottom of Layer at 532 nm
i2b (9

18

percentage * 100

i2b

NA

No

0

10000

Aerosol Layers Relative Hunidity at Bottom of Layer at 532 nm

i_Aer_ir_top

GLA08 Record, G.A1l Record
H evation of Top of Aerosol
i2b (2

4

deka- neters

i 2b

NA

No

-100

2200

El evation of Top of Aerosol

Layers Detected in 1064 nm

Layers detected in 1064 nm

i _Aer ir_bot

GQLA08 Record, A@.All Record

H evati on of Bottom of Aerosol
i2b ( 2

4

Layers Detected in 1064 nm
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Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
I'nval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

deka-neters
i2b

NA

No

-100

2200

H evation of Bottom of Aerosol Layers Detected in 1064 nm

i _Aer_ir_top_tenp

GLA08 Record, (A1l Record
Tenperature of Top of Aerosol
i2b (2

4

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Top of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i_Aer_ir_top_pres

AQ_A08 Record, A@.All Record
Pressure of Top of Aerosol
i2b (2

4

mllibars of nercury * 10
i 2b

NA

No

0

20000

Pressure of Top of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i_Aer_ir_top_relh

GA_A08 Record, A.Al1l Record

Rel ative Hunmidity of Top of Aerosol
i2b ( 2)

4

percentage * 100

i2b

NA

No

0

10000

Rel ative Hunidity of Top of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i _Aer_ir_bot_tenp

GLAO8 Record, Q.All Record
Tenperature of Bottom of Aerosol
i2b (2

4

degrees Cel sius * 100

i 2b

NA

Layers Detected in 1064 nm
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I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
olution data rate.
Comment s:

Product Var Nare:
Is elenent of:
Short Description:

No
- 10000
10000

Tenperature of Bottom of Aerosol Layers Detected in 1064 nm

i _Aer_ir_bot_pres

GQLA08 Record, A@.All Record
Pressure of Bottom of Aerosol
i2b ( 2

4

mllibars of nercury * 10
i2b

NA

No

0

20000

Pressure of Bottomof Aerosol

Layers Detected in 1064 nm

Layers Detected i n 1064 nmComment s:

i _Aer _ir_bot relh

GA_A08 Record, A.All Record

Rel ative Humidity of Bottom of Aerosol
i2b ( 2)

4

percentage * 100

i2b

NA

No

0

10000

Rel ative Hunidity of Bottom of Aerosol

Layers Detected in 1064 nm

Layers Detected in 1064 nm

i_MIr_cld_ top
GLA09 Record, (A1l Record
El evation of Top of doud Layers Detected i n 1064 nmat Medi um Res-

i2b (10, 4)

80

deka- neters

i 2b

NA

No

-100

2200

E evation of Top of O oud Layers Detected i n 1064 nmat Medi um Res-

i_ MRr_cld bot
QA A09 Record, Q.All Record
E evation of Bottomof O oud Layers Detected in 1064 nmat Mdi um

Resol uti on
Product Data Type: i2b (10, 4)
Total Bytes: 80
Product Units: deka- et ers
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
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Product M ni mum
Product Maxi mum
Descri pti on:

Resol ution data rate.

Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Resol uti on

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

Resol ution data rate.

Comment s:

Product Var Nare:
Is el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
olution data rate.
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
ol ution

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
olution data rate.
Comrent s:

Product Var Nare:
Is el enent of:
Short Description:
Resol uti on

Product Data Type:

-100
2200
E evation of Bottomof O oud Layers Detected in 1064 nmat Medi um

i_MIr_cldtop_tenp
GQLA09 Record, A@.All Record
Tenperature of Top of doud Layers Detected in 1064 nmat Medi um

i2b (10, 4)

80

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Top of doud Layers Detected in 1064 nmat Medi um

i_MIr_cldtop_pres
GLAO9 Record, GLAl1l Record
Pressure of Top of doud Layers Detected in 1064 nmat Medi um Res-

i2b (10, 4)

80

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Top of doud Layers Detected i n 1064 nmat Medi um Res-

i_ MRr_cldtop_relh
GLA09 Record, G.Al1l Record
Rel ative Hunmidity of Top of doud Layers in 1064 nmat Medi um Res-

i2b (10, 4)

80

percentage * 100

i2b

NA

No

0

10000

Rel ative HUm dity of Top of d oud Layers in 1064 nmat Medi um Res-

i_MRr_cldbot_tenp
GQLA09 Record, A@.All Record
Tenperature of Bottomof O oud Layers Detected i n 1064 nmat Medi um

i2b (10, 4)
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

Resol ution data rate.

Comment s:

Product Var Name:
Is el enent of:
Short Description:
Resol uti on

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Resol ution data rate.

Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
MR

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

80

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperature of Bottomof O oud Layers Detected i n 1064 nmat Medi um

i _MRir_cldbot_pres
AQA09 Record, A@.All Record
Pressure of Bottomof O oud Layers Detected in 1064 nmat Medi um

i2b (10, 4)

80

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Bottomof Ooud Layers Detected in 1064 nmat Medi um

i_MIr_cldbot_relh
GLA09 Record, (A1l Record
Rel ative HUmdity of Bottomof O oud Layers Detected i n 1064 nmat

i2b (10, 4)

80

percentage * 100

i 2b

NA

No

0

10000

Rel ative Hunmidity of Bottomof O oud Layers Detected i n 1064 nmat

Medi um Resol ution data rate.

Comment s:

Product Var Nare:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i_MIr_QAflag

A A09 Record, Q.All Record

Medi um Resol ution 1064 nm d oud Layer QA Fl ag
ilb ( 40)

Medi um Resol ution 1064 nm d oud Layer QA Flag. Conposite Fl ag -

see Breakout for details
Pl ease see <a href="flags/i_Mir_QAflag. pdf’> the PDF fl ag description</a> for nore de-

tails.

The data is arranged in 40 bytes.
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bytes 1-18 are spares:
bytes 19-20 are af flags: The 4 *af’ flags (4 bits each) are concatenated with the QAfl ag

storage and are contained in bytes 19-20 starting at bit 0 of byte 20.

bytes 21-40 are QAfl ags: The QAflag portion has been stored such that interval

byt es 40-36, interval
byt es 25-21.
such that interval

byte 40, interval
39, etc.

Each of the 10 | ayer flags per interval
1 layer 1 is in bits 0-3 and interval
1layer 3isinbits 0-3 and interval

lisin
3 in bytes 30-26, and interval 4 in
is 4 bits in length as before,
1 layer 2 is in bits 4-7 of
llayer 4isinbits 4-7 of byte

2 in bytes 35-31, interval

Quality flag val ue 15=cl oud | ayers were not searched for; O=cloud | ayers were
searched but not detected; 1-14 indicate increasing confidence of good cloud retrieval
(val ue 1=l east confidence, val ue 1l4=greatest confidence).

Availability flag val ue 15=cl oud | ayers not searched for; 0=l ayers searched for

but not detected.
Comment s:

Product Var Name:
Is elenent of:
Short Description:
nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

nm

Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
at 532 nm

Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum

i _Aer_PBL_LR tenp
AQ_A08 Record, A@.All Record
Tenperature of Low Resol ution Planetary Boundary Layer Top at 532

i 2b

2

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Tenperat ure of Low Resol ution Pl anetary Boundary Layer Top at 532

i _Aer_PBL LR pres

GLA08 Record, G.All Record

Pressure of Low Resolution P anetary Boundary Layer Top at 532 nm
i 2b

2

mllibars of nercury * 10

i 2b

NA

No

0

20000

Pressure of Low Resolution Planetary Boundary Layer Top at 532 nm

i_Aer_PBL_LRrelh
GQ_A08 Record, A@.All Record
Rel ative Hunmidity of Low Resol ution Pl anetary Boundary Layer Top

i2b

2

percentage * 100
i2b

NA

No

0

10000
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Descri ption:
at 532 nm
Comrent s:

Product Var Name:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum

Rel ative Hunmidity of Low Resol ution Pl anetary Boundary Layer Top

i _Surface_tenp

GLA08 Record, GLA09 Record, G.A10 record, G.All Record
Surface Tenperature

i2b (4

8

degrees Cel sius * 100

i 2b

NA

No

- 10000

10000

Surface Tenperature, 4 of 1-second intervals.

i _Surface_pres

GQLA08 Record, QA09 Record, @Q.A10 record, AAll Record
Surface Pressure

i2b ( 4)

8

mllibars of nercury * 10

i2b

NA

No

0

20000

Surface Pressure, 4 of 1-second intervals.

i _Surface relh

@GQA08 Record, Q.A09 Record, A.A10 record, (_All Record
Surface Relative Hunmidity

i2b (4

8

percentage * 100

i2b

NA

No

0

10000

Surface Relative Humdity, 4 of 1-second intervals.

i _Surface_w nd

@ A08 Record, Q.A09 Record, &A10 record, (GQAll Record
Surface Wnd Speed
i2b (4

8

net er s/ second * 100
i2b

NA

No

0

20000

Descri ption: Surface Wnd Speed, 4 of 1-second intervals.
Comment s:
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Commrent s:

Product Var Narre:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Narre:
Is el ement of:

i _Surface wdir

AQ_A08 Record, AA09 Record, (A A10 record, A.All Record
Surface Wnd Drection Azinuth fromNorth

i2b ( 4)

8

degrees * 10

i2b

NA

No

0

3600

Surface wind direction azimuth fromNorth, 4 of 1-second i nterval s.

i_Aer_ir_CD

G.All Record

Aerosol Optical Depth at 1064 nm
i2b (2

4

Unknown

i2b

NA

No

0

0

Aerosol ptical Depth at 1064 nm
i_cldir_OD

GQ.All Record

doud ptical Depth at 1064 nm
i2b (10, 4)

80

Unknown

i 2b

NA

No

0

0

doud ptical Depth at 1064 nm
i_Aer_ir_CDFl g

A.Al1l Record

Aerosol ptical Depth at 1064 nm Fl ag
ilb ( 2

2

N A

No

NA

No

nul |

nul |

i_cldir_CbHFg

GLA11 Record
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Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Coment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

A A06, 12-15.
Comrent s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

d oud Qptical
i1lb (10, 4)
40

N A

No

NA

No

nul |

nul |

Depth at 1064 nm Fl ag

i_ FRr_ODlg

G.A1l1 Record

Ful | Resolution 1064 Optical
ilb ( 160)

160

Depth Fl ag

ooggg;

This paraneter is for a 4 second record. This paranmeter is alsoin

i_FRr_qaFl ag

GA09 Record, (A1l Record

Full Resolution 1064 Quality Fl ag
ilb ( 160)

160

NA

No

NA

No

0

15

Pl ease see <a href="flags/i _FRr_qaFl ag. pdf’ > the PDF flag de-

scription</a> for nore details.

Comrent s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i_FRr_cldtop

GQ_A09 Record, A@.All Record
Ful | Resol ution 1064 d oud Top
i2b ( 160)

320

deka- et ers

i2b

NA

No

0

1030

Full resolution (40 Hz) cloud top hei ght obtained fromthe 1064

at nospheri c channel . This parameter is for a 4 second record. A so paraneter is in GLAO6,

12-15.
Comment s:

Product Var Narre:

i _Aer_b20_prop
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Is el enent of: GLA11 Record

Short Description: Aerosol Bel ow 20 Properties
Product Data Type: ilb (20, 5)

Total Bytes: 100

Product Units: Unknown

Invalid Value/Flag: i1b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 0

Descri pti on:

Comrent s:

Product Var Nare: i _PBL_prop
I's el enent of: A.Al1l Record
Short Description: Aerosol Properties
Product Data Type: ilb ( 20)
Total Bytes: 20

Product Units: Unknown

Invalid Value/Flag: i1lb

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 0

Descri ption:

Comrent s:

Product Var Nare: i _spare3
Is el enent of: GLA11 Record
Short Description: Spar es
Product Data Type: ilb ( 144)
Total Bytes: 144
Product Units: N A

Invalid Val ue/ Fl ag: No
I's Correction Flag?: NA

I's Unsi gned?: No
Product M ni mum nul |
Product Maxi mum nul |
Descri ption:
Comment s:
D.1.5 GLA12 Record
Product Var Nane: i _rec_ndx
Is el enent of: GA01 Long Waveform Record, G.A01 Main Record ,

G A01_short _Record, (A02 Record, (LAO03 Miin Record, GLA0O4 BST Main Record, G.A04 GYRO
Mai n Record, (1A04 | ST Main Record, _A04 LPA Main Record, G.A04 LRS Mai n Record, GQA04
SCPA Mai n Record, GLAO5 record, GLA06 record, AQA07 Record, GLA08 Record, GAD09 Record,
GLA10 record, AAl1l Record, Q.Al12 Record, AAl13 Record, GQ.Al14 Record, &@Al5 Record
Short Descri ption: QA.AS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri pti on: Uni que index that relates this record to the correspondi ng
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record(s) in each GAS data product.

Comment s:
Product Var Nare: i _UTCTi ne
Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

G.A01_Short _Record, (LA02 Record, (LAO3 Main Record, GLAO4 BST Main Record, G.A04 GYRO
Mai n Record, (A A04 | ST Main Record, (A A04 LPA Main Record, (QA04 LRS Main Record, QA04
SCPA Mai n Record, GLAO5 record, GLA06 record, AQA07 Record, (LA08 Record, QAD9 Record,
@A_A10 record, A.A1l1 Record, AA12 Record, Q.A13 Record, A.Al4 Record, A A15 Record
Short Description: Transmt Time of First Shot in frane in J2000

Product Data Type: i4b (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri pti on: The transnit tine in UTC of the 1st shot in the 1 second frame

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Conment s: This is not the ground bounce time, but the transmt tine.
Product Var Name: i _transtime

Is el enent of: Q_A05 record, QA06 record, QAl12 Record, (AQLA13 Record, Q.Al4
Record, @GQ.Al5 Record

Short Description: e way transit tine

Product Data Type: i2b

Total Bytes: 2

Product Units: m cr oseconds

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 4000

Descri ption: One way transit tine cal cul ated using the prelimnary range of f set.
This is added to the UTCtime tag to get the ground bounce times at which to cal cul ate
the orbit

Comrent s:

Product Var Name: i _Sparel

I's el enent of: GLA12 Record

Short Description: Spar e
Product Data Type: ilb (2)
Total Bytes: 2
Product Units: N A
Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi num nul |

Descri ption:

Comrent s:

Product Var Narre: i _del t agpst ntor

Is el enent of: QLA05 record, (QA06 record, (Q_A12 Record, (Al3 Record, Q.Al4
Record, (Al15 Record

Short Description: Delta GPS tine correction

Product Data Type: i4b
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

4

nanoseconds

gi_invalid_idb

NA

No

0

1000000

The hi gh frequency delta GPStime correction cal cul ated during the

preci sion orbit processing step.

Comment s:

Product Var Narre:
I's el enent of:

record, GQ.A12 Record,

Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _dShot Ti ne

GQA01 Main Record , (QA04 LPA Main Record, (QA05 record, Q.AD6
AQLA13 Record, A.A14 Record, GQ.Al15 Record

Laser Shot Time Deltas (shots 2-40)

i4b (39)

156

m cr oseconds

No

NA

No

0

1200000

The tine deltas of pulses 2 through 40 to i _UTCTine, the UTCtime

tag of the first pulse in the 1-second data frane. Adding the deltas to i _UTCTine will

give the user the time of each individual

Comment s:
of the first shot.

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

shot in the frame.
To calculate the tinme for shots 2-40, add these deltas to the tine

i_lat

Q.A12 Record

Coordi nate Data, Latitude,
i4b ( 40)

160

m cr odeg

i 4b

NA

No

- 90000000

90000000

The geodetic latitude of the 40 | aser spots in the 1 second tine

specific to ice sheet range

frane, computed fromthe Precision orbit determ ned GAS | aser antenna ground nadir co-

ordi nat es,
rections,
Nor t h.
Comment s:

precision attitude, and ice sheet-specific range after all
at nospheri c del ays and tides have been applied. The values are in degrees

i nstrunent cor-

Product Var Name: i_lon

Is elenent of: GA12 Record

Short Description: Coordinate Data, Longitude, specific to ice sheet range

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: m cr odeg

Invalid Value/Flag: i4b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 360000000

Descri ption: The | ongitude of the 40 | aser spots in the 1 second tinme frane,
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conput ed fromt he Preci sion orbit determ ned GAS | aser ant enna ground nadi r coor di nat es,

precision attitude, and ice sheet-specific range after all instrument corrections, at-
nospheri c del ays and tides have been appli ed. The val ues are in east |ongitude.
Comrent s:

Product Var Name: i_elev

I's el enent of: G.A12 Record

Short Description: I ce Sheet Surface el evation

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 500000

Product Maxi mum 10000000

Descri ption: Surface elevation with respect to the ellipsoid at the spot |oca-

tion determ ned by range using the ice sheet specific algorithmafter instrument cor-
rections, atnospheric delays and tides have been appli ed.

Commrent s:
Product Var Nare: i _PADPoi nt
Is el enent of: Q@ A05 record, QA06 record, AAl2 Record, (A Al13 Record, Q.Al4

Record, G.A15 Record
Short Description: PAD Pointing unit Vector in | CRF

Product Data Type: i4b (6, 40)
Total Bytes: 960
Product Units: Uni t | ess*1000000

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 1000000

Product Maxi num 1000000

Descri ption: Unit vectors giving the pointing direction of the laser with re-

spect to the GAS optical bench axes in the | CRF reference frane, one vector for each
of the 40 shots, at the shot (transmt) time. Each conponent is conposed of 2 4-byte

itens.

Comment s:

Product Var Nare: i _PCDFi xedPos

I's el enent of: GLAO05 record, A06 record, GA12 Record, QA13 Record, Q.Al4
Record, GQ.A15 Record

Short Description: Position orbit vector in | CRF

Product Data Type: i4b (6, 40)

Total Bytes: 960

Product Units: 3* (m m)

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum -7.0E+10

Product Maxi mum 7. OE+10

Descri ption: Spacecraft position vectors in|CRFof thelaser point of reference

on the spacecraft, one vector for each of the 40 shots, at the bounce (transnit plus
transit) tine. Each element is conposed of 2 4-byte itens. The first is mand the second
is mllineters.

Commrent s:
Product Var Nare: i _sigmatt
Is elenent of: Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4
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Record, @Q.Al5 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Conment s:

Attitude Quality Indicator

i 2b (40)

80

Unitless

i 2b

NA

No

0

6000

Attitude quality indicator. Values: 0=good; 50=warning; 100=bad.
This indicator currently has only 3 val ues: 0, 50, and 100, | eaving

open the opportunity to use nunbers in between for further resol uti on of the degradation
as our know edge i nproves.

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:

Is elenent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:

Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

m nation processing;
Comment s:

Product Var Narre:
Is el enent of:
Record

Short Description:

i _Azimuth

Q@ A06 record, Q.A12 Record, AQAl3 Record, AAl4 Record, Q.Al15
Local Azimuth

i 4b

4

mllideg

i4b

NA

No

0

360000

Azimuth of the footprint path.

i _Sol Ang
QLA06 record, AA12 Record, QA13 Record, A@.Al14 Record, Q.A15

Sol ar | nci dence Angl e

i4b

4

m cr odeg

i 4b

NA

No

- 90000000

90000000

The sol ar inci dence angl e determ ned during Precision Obit Deter-
it provides the operational sun angle estimate.

i _tpintensity_avg
Q@ A06 record, Q.A12 Record, &QA13 Record, Q.Al4 Record, Q.Al15

Transmt Pulse intensity - frane avg

Product Data Type: i4b
Total Bytes: 4
Product Units: count s
Invalid Value/Flag: i4b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi mum 25500
Descri pti on:
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Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:

i _tpazi nuth_avg
Q@ A06 record, Q.A12 Record, A.A13 Record, A_A14 Record, Q.Al15

Transmt Pulse azimuth - frame avg
i2b

2

degrees*10

i2b

NA

No

0

3600

i _tpeccentricity_avg
QA06 record, AA12 Record, Q.A13 Record, AAl14 Record, Q.A15

Transmt Pul se eccentricity - frame avg
i 2b

2

Uni t | ess*1000

i 2b

NA

No

0

1000

i _tpmjoraxis_avg
@QA06 record, Q.A12 Record, A.A13 Record, A _A14 Record, Q.Al15

Transit Pul se najor axis - frane avg

Product Data Type: i2b
Total Bytes: 2
Product Units: cm
Invalid Value/Flag: i2b
I's Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi mum 10000
Descri ption:
Comment s:
Product Var Nare: i _Spare2
Is el enent of: G.A12 Record
Short Description: Spar e
Product Data Type: ilb (2)
Total Bytes: 2
Product Units: nul |
Invalid Val ue/ Fl ag: nul |
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num nul |
Product Maxi mum nul |
Descri pti on:
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Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

shot in the record.
Comrent s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
record.

Comment s:

Product Var Nane:

I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

regions for shots 1,
Comrent s:

Product Var Nane:
Is elenent of:
Record

Short Description:

i _gdH
Q@ A06 record, Q.A12 Record, A.A13 Record, Q.A14 Record, Q.Al15

Geoi d

i2b (2

4

cm

i 2b

NA

No

- 20000

20000

The hei ght of the geoid above the el lipsoid for the first and | ast

i _erBHv

QA06 record, AQA12 Record, GQ.A13 Record, AAl5 Record
Solid Earth Tide Hevation (at first & last shot)
i2b ( 2

4

mm

i2b

NA

No

- 10000

10000

The solid earth tide elevation for the first & last shot in the

i_spHEv
Q@ A06 record, Q.A12 Record, A.A13 Record, Q_Al4 Record, Q.Al15

Ti de H evati ons,
i2b (4

8

mm

i 2b

NA

No

- 10000

10000

Atide el evationcal culated fromalternate ti de nodel s for specific
11, 21, and 31.

Specific

i ldEv
@ A06 record, Q.A12 Record, A.A13 Record, (A_LA14 Record, Q.A15

Load Tide H evation

Product Data Type: i2b ( 4)
Total Bytes: 8
Product Units: mm
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
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Product M ni mum
Product Maxi mum
Descri pti on:

load tide vector are applied to shots 1-10, 11-20, 21-30, and 31-40,

nents:
1, 11, 21, 31.
to all

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

shot .

Comment s:

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

for each shot.
Comment s:

Product Var Nare:

Is el enent of:
Record, Q.A15 Record
Short Description:
Product Data Type:

- 10000

10000

The | oad tide el evation applied to each shot. Henents 1-4 of the
respectivel y. Com
The load tide is NOT NECESSAR LY the |oad tide for shots

It is calculated for the first valid shot in each group of 10 and applied
valid shots in the group.

i_ocHv
@QA06 record, Q.A12 Record, A.A13 Record, (A_A14 Record, Q.Al15

Ccean Tide BElevation (at first & last shot)
i2b (2

4

mm

i2b

NA

No

- 10000

10000

The ocean tide elevation at first & | ast shot

i _wIrop
QA06 record, AA12 Record, Q.A13 Record, AAl14 Record, Q.A15

Range Correction_ Vet Troposphere

i2b (2

4

nm

i 2b

NA

No

- 1000

0

The range correction due to the wet troposphere at first & |ast

i _dTrop

GLA06 record, A12 Record, G.A13 Record, G.Al5 Record
Range Correction, Dry Troposphere

i2b ( 40)

80

nm

i 2b

NA

No

- 2500

0

The range correction due to the dry troposphere; one correction

i _surfType
QLA06 record, AQA07 Record, (Q.Al12 Record, (LA13 Record, Q.Al4

Regi on Type
i1b
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 15

Descri ption: Describes the region type or types associated with each shot I|ce
Sheet, ocean, sea ice, or Land.

Pl ease see <a href="flags/i_surfType.pdf’' > the PDF flag description</a> for nore de-

zr
>

"6%6

tails.

Comrent s:

Product Var Nare: i _Spare3

I's el enent of: A.A12 Record
Short Description: Spar e
Product Data Type: ilb (3)
Total Bytes: 3

Product Units: N A

Invalid Value/Flag: null
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi mum nul |

Descri ption:

Commrent s:

Product Var Nare: i_DEMelv

Is el enent of: Q@ A06 record, Q.A12 Record, A.A13 Record, A Al4 Record, Q.Al15
Record

Short Description: DEM H evat i on
Product Data Type: i4b ( 40)
Total Bytes: 160

Product Units: cm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 50000

Product Maxi num 1000000

Descri ption: E evation with respect to sealevel as interpolated froma D gital
E evation Map (DEM at each footprint |ocation.

Comrent s:

Product Var Nare: i_refRng

I's el enent of: QA06 record, QA12 Record, (L A13 Record, Q.Al5 Record
Short Description: Ref erence Range

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 400000000

Product Maxi num 1000000000

Descri pti on: Range i n di stance cal cul ated fromthe ti me between t he peak of the

transmt pul se and the farthest gate fromthe spacecraft of the received pul se. See the
rngcorrflg to determne any corrections that have been appli ed.
Coment s:
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Product Var Narre: i _TrshRngOr f

Is el enent of: QLA06 record, AQA12 Record, Q.A13 Record, A@Al5 Record
Short Descri ption: Threshol d Retracker Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi num 0

Descri pti on: Ofset to be added to i _refRng to give the range in distance to
the threshol d retracker |ocation on the received echo using standard paraneters.
Coment s:

Product Var Nare: i _isRngO f

I's el ement of: GLA06 record, GA12 Record

Short Description: I ce Sheet Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi mum 0

Descri ption: Range of fset to be added to i _refRng to cal cul ate the range using
the al gorithm deened appropriate for ice sheets.

Comment s:

Product Var Narre: i _S gEndOr f

Is el enent of: QLA06 record, AQA12 Record, Q.A13 Record, AAl5 Record
Short Description: Signal End Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi num 0

Descri ption: Ofset to be added to i _refRng to give the range in distance to

the | ocation on the received echo cal cul ated as the end of signal (farthest fromthe
spacecraft) using standard paraneters. Cooment s:

Product Var Nare: i_cntRgOrf

Is el enent of: QLA06 record, (A12 Record, (LA13 Record, G.A15 Record
Short Description: Centroid Range Off set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi mum 0

Descri ption: Cffset to be added to i _refRig to give the range in distance to

the location of the centroid of the received echo fromsignal begin through signal end
defined by the standard paraneters.

Version 8 Page D-82 November 2005



Data Dictionary GLAS Standard Data Products Specification - Level

Comrent s:

Product Var Nane: i _reflctUncorr

I's el enent of: QLAD5 record, QLA06 record, (A12 Record, Q.A13 Record, GAl4
Record, (LA15 Record

Short Description: Refl ectivity not corrected for Atnospheric Effects

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: Uni t| ess* 1E06

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 1000000

Descri pti on: The refl ectance (not corrected for atnospheric effects) is cal cu-

lated as the ratio of the received energy after it has been scaled for range, and the
transnitted energy. The corrected reflectance may be cal culated fromthis uncorrected
reflectance by dividing by er(-2(tc+ta+tm)), where tc is the cloud (col um) integrated
optical depth, tais the aerosol (colum) integrated optical depth, and tmis the no-
| ecul ar optical depth.

Conment s: This uses all signal between signal begin and signal end.
Product Var Name: i_reflCor_atm

Is el enent of: GLA06 record, (LA12 Record, G.Al13 Record, G.A14 Record, G.A15
Record

Short Description: Reflectivity Corrected At mospheric Effects

Product Data Type: i4b

Total Bytes: 4

Product Units: Uni t| ess*1E06

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 1000000

Descri ption: This corrected reflectance is calculated fromthe uncorrected re-

flectance by dividing by e*(-2(tc+ta+tm)), where tc is the cloud (colum) integrated
optical depth, tais the aerosol (colum) integrated optical depth, and tmis the no-
| ecul ar optical depth.

Comment s:
Product Var Name: i _maxSmAm
Is el enent of: Q@ A05 record, Q.A06 record, AQAl2 Record, A Al13 Record, Q.Al4

Record, @GQ.Al15 Record
Short Description: Peak Anplitude of Smoot hed Received Echo

Product Data Type: i2b ( 40)
Total Bytes: 80
Product Units: Tenth of nillivolts

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 300

Product Maxi mum 30000

Descri ption: The peak anplitude of the recei ved echo after it has been snoot hed
to renove high frequency noise (see ATBD).

Comment s: This is calcul ated after converting the return to vol t age.
Product Var Nane: i _SigmaBv

I's el enent of: GLA06 record, QA12 Record

Short Description: Sigma of Hevation
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Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i2b ( 40)

80

mm

i2b

NA

No

0

32000

E evation error estimates, the error fromthe Gaussian fit to the

recei ved echo associated with the centroid of the | ast peak using standard paraneters.

Comment s:

Product Var Nare:

Is elenent of:

Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
ting procedure,
Comrent s:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
standard paraneters
Comment s:

bef ore cal cul ati on.

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _nunPk

QLA06 record, AQA12 Record, Q.A13 Record, AAl5 Record
Nunber of Peaks found in the Return

ilb ( 40)

The nunber of peaks in the return echo found by the Gaussian fit-

usi ng standard par aret ers.

i_kurt2

GLAO5 record, G.A06 record, AAl2 Record
Kurtosis of the Received Echo (standard)
i2b (40)

80

unitless * 100

i 2b

NA

No

-1000

1000

Kurtosis of the recei ved echo fromsignal begin to signal end using

Not e that the recei ved echo was cal i brated and converted to vol tage

i _skew2
@A05 record, Q.A06 record, A.Al12 Record, (AQ_A13 Record, Q.A15

Skewness

i2b ( 40)

80

unitless * 100
i2b

NA

No

- 10000

10000

The skewness of the received echo fromsignal begin to signal end

using standard paraneters.

Comment s:
bef ore cal cul ati on.

Not e that the recei ved echo was cal i brated and converted to vol tage
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Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _| ceSheet Ruf

GLA12 Record

I ce Sheet Roughness
i2b ( 40)

80

cm

i 2b

NA

No

0

12000

The surface roughness over the footprint cal culated enpirically

fromthe transmtted pul se and recei ved echo assum ng no sl ope.

Comment s:

Product Var Name:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

the transnitted pul se
Comrent s:

Product Var Nare:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _|sSl opeEnmp

G.A12 Record

I ce Sheet Slope - echo

i2b ( 40)

80

mllideg

i 2b

NA

No

0

32000

The surface sl ope over the footprint calculated enpirically from
and recei ved echo assum ng no roughness.

i _| sRnglLast

GLA12 Record

I ce Sheet Range offset using | ast peak
i4b ( 40)

160

mm

i 4b

NA

No

- 150000

0

Range offset to be added to i _refRng to cal cul ate ice sheet spe-

cific range fromcentroid of |ast peak in standard Gaussian fit.

Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _| sRngFst

G.A12 Record

I ce Sheet Range (ffset using first peak
i4b ( 40)

160

mm

i 4b

NA

No

- 150000

0

Range offset to be added to i _refRng to calcul ate i ce sheet spe-

cific range fromcentroid of first peak in standard Gaussian fit
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Comrent s:

Product Var Nane: i _|ceSvar

I's el enent of: G.A12 Record

Short Description: Standard Deviation of the ice sheet Gaussian Fit
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: mllivolts

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 25500

Descri ption: The Standard deviation of the difference between the functional

fit and the recei ved echo using standard parameters. It is directly taken from G.AO5
parameter d_wFitSDev_2 (standard).

Comrent s:

Product Var Narre: i _HvuseFl g

Is el enent of: QLAO5 record, QA06 record, QAl12 Record, (LA13 Record, Q.Al4
Record, A.A15 Record

Short Description: E evation use flag

Product Data Type: ilb ( 5)

Total Bytes: 5

Product Units: N A

Inval id Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -127

Product Maxi mum 127

Descri ption: Fl ag i ndi cating whether the el evations on this record shoul d be

used or not (1 bit set/shot). See the <a href="flags/i_HE vuseFl g. pdf’ >PDF file</A> for
nore information.

Comment s:

Product Var Name: i _atmavail

Is el enent of: QA06 record, AA12 Record, Q.A13 Record, @A14 Record, Q.A15
Record

Short Descri ption: At nosphere Availability Flag

Product Data Type: ilb

Total Bytes: 1

Product Units: NA

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 15

Descri pti on: P ease see <a href="flags/i_atmavail.pdf’> the PDF flag descrip-
tion</a> for nore details.

Comment s:

Product Var Nare: i _erd

Is el enent of: GLA06 record, A A12 Record, G.A13 Record, G.Al14 Record, Q.A15
Recor d

Short Description: Esti mat ed Range Del ay

Product Data Type: i2b

Total Bytes: 2

Product Units: MIlimeters

Invalid Value/Flag: i2b
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I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Comment s:

Product Var Narre:
I's el enent of:
Recor d

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

NA
No

0
1000

i_rdu
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Range Del ay Uncertainty
i 2b

2

MIlineters

i2b

NA

No

0

10000

i _cldl_nsw
Q@ A06 record, Q.A12 Record, &QAl13 Record, Q.Al4 Record, Q.Al15

doud Miltiple Scattering Varning Fl ag
i 1b

og§g§|—-

15
The multiple scattering warning flag (MSWF) is based on the total

col umm optical depth (aerosol plus cloud) cal culated i n GLA11 using 532nm It is intended
as a way to quickly obtain information about the potential severity of nultiple scat-
tering with regards to the range-to-surface cal culated by the altimetry processing soft-
ware. It will be output on the GQLALl product for use by the altinetry group. The multiple
scattering warning flag will have val ues ranging fromO0-14, based on the total colum
optical depth as detailedin the PDF.

A warning flag value of 15 will signify ?invalid?. Aninvalid will be encoded if an
optical depth in any of the layers in the 1-second col um coul d not be cal cul ated. This
usual Iy occurs in a very optically ?thi ck? cl oud whi ch exti ngui shes the signal. It could
al so occur if the extinction-to-backscatter ratio assignnent is set too high, causing
the transnission calculations in the lidar inversion to go out-of-range. Pl ease see <a
href="flags/i_cl dl_nsw _elv.pdf’'> the PDF flag description</a> for nore details.
Comment s:

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:

i MRC af
@QA06 record, Q.A12 Record, A.A13 Record, (A_LA14 Record, Q.A15

Medi um Resol ution doud Availability Fl ag
i 1b

E§56%"

November 2005

Page D-87 Version 8



GLAS Standard Data Products Specification - Level 2 Data Dictionary

Product M ni mum 0

Product Maxi mum 15

Descri pti on: Pl ease see <a href="flags/i _MRC af.pdf’> the PDF flag descrip-
tion</a> for nore details.

Comrent s:

Product Var Nare: i _SurfRuf _sl pQr

Is el enent of: QLA06 record, AQA12 Record, Q.Al4 Record
Short Descri ption: Surface Roughness & Slope Quality Fl ag
Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 127

Descri pti on: Per-shot data quality flags indicating quality of i_srf_slope and

i_srf_ruf on this record.

Pl ease see <a href=flags/i_SurfRuf_sl pQ-. pdf’'> the PDF flag description</a> for nore
details. For GLA0O6 and 12-15, bits are set to reflect Standard Fitting.

For ALA14, bits are set toreflect Alternate Fitting. A though defined as a pass-thru,
the values are different on (LA06/12-15 and GLA14.’

Comment s:
Product Var Nare: i_BEvFg
Is el ement of: @Q_A05 record, AA06 record, AA12 Record, (A.A13 Record, A.Al4

Record, GL.A15 Record
Short Description: El evation Definition H ag

Product Data Type: ilb ( 40)
Total Bytes: 40
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 127

Descri ption: I ndi cat es whi ch | ocati on on t he recei ved echo was used to cal cul ate

the el evation on the record.

Pl ease see <a href="flags/i _H vFl g. pdf' > the PDF fl ag description</a> for nore details.
‘For QLA06 and 12-15, bits are set to reflect Standard Fitting. For Q_LA14, bits are set
toreflect Alternate Fitting. A though defined as a pass-thru, the val ues are different
on (LA06/12-15 and GLA14.°

Comment s:

Product Var Nare: i _rng_UQF

Is el enent of: GLA06 record, A A12 Record, G.A13 Record, G@.Al14 Record, Q.A15
Recor d

Short Description: Range (ffset Quality/Use H ag

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: Data quality flag for the range offsets on this record.

Pl ease see <a href="flags/i _rng_UQF. pdf’' > the PDF fl ag description</a> for nore details.
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Comment s:
Product Var Nane: i _atmF
Is elenent of: @QA05 record, QA06 record, AAl12 Record, (A A13 Record, Q.Al4

Record, GAl15 Record
Short Description: At nosphere F ag

Product Data Type: ilb ( 10)
Total Bytes: 10
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num
Product Maxi num
Descri pti on:
were favorabl e.
Pl ease see <a href="flags/i _atnQF. pdf’'> the PDF flag description</a> for nore details.
Conment s: If forward scattering occurs, it may map to an error in the el e-
vation measurement. Users nay want to delete data with forward scattering.

- = O

ndi cates fromLI DAR channel if conditions for forward scattering

Product Var Nane: i _timecorflg

Is el enent of: @A01 Mai n Record , ALAD2 Record, A A03 Mai n Record, G_A04 BST Mi n
Record, A.A04 GYRO Mai n Record, (1 A04 | ST Main Record, Q_A04 LPA Main Record, A.A04 LRS
Mai n Record, GQ.A04 SCPA Main Record, QA05 record, Q.A06 record, AA07 Record, GQ.A08
Record, (Q_A09 Record, GQ.A10 record, Q.All Record, A A12 Record, Q.Al3 Record, G.Al4
Record, @GQ.Al5 Record

Short Descri ption: time correction flag
Product Data Type: i2b

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: No

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 32767

Descri pti on: I ndi cat es what instrunent or bias corrections were applied to the

times on this record. Please see <a href="flags/i_tinecorflg.pdf’>the PDF flag descri p-
tion</a> for nore details.

Comment s:
Product Var Name: i _APID AvFl g
Is el enent of: @ A01 Mai n Record , ALA02 Record, (1A04 BST Mai n Record, A.A04 GYRO

Mai n Record, (A A04 | ST Main Record, (A A04 LPA Main Record, (QA04 LRS Main Record, QA04
SCPA Mai n Record, GLAO5 record, (LA06 record, AA07 Record, (A12 Record, Q.A13 Record,
@AQ.A14 Record, Q.A15 Record

Short Description: APID Data Availability Flag

Product Data Type: ilb (8)
Total Bytes: 8
Product Units: n/ a

Inval id Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -127

Product Maxi mum 127

Descri pti on: Fl ag i ndi cat i ng whi ch packets (APl Ds) for each second are avail abl e

mssing, or filled. APID 19 is broken down further into Altineter D gitizer, Photon
Counter, Qoud Digitizer, GPS/DEM and C&T sections.

Pl ease see <a href="flags/i _API D AvFl g. pdf’ > the PDF flag description</a> for nore de-
tails.
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Comment s:
Product Var Nane: i AttFl g2
Is elenent of: @QA05 record, Q.A06 record, AAl12 Record, (A A13 Record, Q.Al4

Record, (LA15 Record
Short Description: Attitude Flag 2
Product Data Type: i 1b (20)
Total Bytes: 20
Product Units: NA
Invalid Value/Flag: no
Is Correction Flag?: NA
No
0

I's Unsi gned?:

Product M ni num

Product Maxi num 15

Descri pti on: Denotes at 40/ sec rate whether precision attitude was used to de-

ternmne spot location, and if problens with LPA etc.
Pl ease see <a href="flags/i _AttFl g2. pdf’'> the PDF fl ag description</a> for nore details.

Comrent s:

Product Var Nare: i _spareb

I's el enent of: A.A12 Record
Short Description: Spar es
Product Data Type: ilb

Total Bytes:

1
Product Units: NA
Invalid Val ue/ Fl ag: NA
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0

Product Maxi num 0

Descri pti on:

Commrent s:

Product Var Nare: i _FrameQ-

Is elenent of: Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, Al15 Record

Short Description: Atinmeter Frame Quality Fl ag
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: Denotes all bad data (no signal in whole frame), or all data good
and all science teamrecomrended corrections applied

Pl ease see <a href="flags/i _FrameQ@. pdf’ > the PDF fl ag description</a> for nmore details.

=) =
#3557

Comment s:
Product Var Nare: i_ ObFg
Is el enent of: Q@ A01 Main Record , ALAD2 Record, QA05 record, LA06 record, AAQ7

Record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al5 Record
Short Description: PCD flag (Cbit Fl ag)

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: NA

Invalid Value/Flag: no
I's Correction Flag?: NA
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I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 128

Descri ption: Denotes quality of orbit, whether predicted or precision, |oss of

GPS data, maneuver-degraded, etc.
Pl ease see <a href="flags/i _ObF g.pdf’> the PDF flag description</a> for nore details.

Comment s:
Product Var Nane: i _rngCorrFl g
Is el enent of: @QA05 record, Q.A06 record, AAl12 Record, (A A13 Record, Q.Al4

Record, G.A15 Record
Short Description: Range Correction Fl ag

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: Denot es whi ch geophysi cal or instrunent corrections have been ap-

plied to the range in the calculation of the el evation on this record.
Pl ease see <a href="flags/i _rngCorrFl g. pdf’> the PDF flag description</a> for nore de-

tails.

Comment s:

Product Var Nane: i_ CorrStatFl g

I's el enent of: QA06 record, (LA12 Record, G.A13 Record, Q.Al4 Record, G.A15
Recor d

Short Description: Correction Status Fl ag

Product Data Type: ilb (2)

Total Bytes: 2

Product Units: NA

Invalid Value/Flag: no
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: For each geophysical correction that has multiple val ues denotes

whi ch al gorithmor nodel was used.
Pl ease see <a href="flags/i_CorrStatFl g.pdf’'> the PDF fl ag description</a> for nore de-

tails.

Comment s:

Product Var Nane: i _beam coel ev

I's el enent of: QGLA05 record, (LA06 record, GLA07 Record, G.A12 Record, G.A13
Record, (G Al4 Record, AQ.Al5 Record

Short Description: Co-el evati on

Product Data Type: i4b

Total Bytes: 4

Product Units: degr ees* 100

Invalid Value/Flag: i4b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 36000

Descri ption: Co-elevation (CE) is direction fromvertical of the | aser beamas

seen by an observer |ocated at the | aser ground spot. Comrents:
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Product Var Nare:
Is el enent of:

Record, A.Al14 Record,

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

i _beam azi mut h

QLAO5 record, AQA06 record, QLAD7 Record, AQA12 Record, GQ.A13
QAQ_A15 Record

Azi mut h

i4b

4

degr ees* 100

i 4b

NA

No

0

36000

Az is the direction cl ockwi se fromnorth of the | aser beamvector

as seen by an observer at the | aser ground spot view ng toward the spacecraft (i.e., the
vector fromthe ground to the spacecraft). Conments:

Product Var Narre:
Is el ement of:

i _AttFlgl
Q@ A05 record, Q.A06 record, AQA07 Record, QAl12 Record, Q.A13

Record, (.A14 Record, GQ.Al15 Record

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Attitude Flag 1

i2b

2

N A

No

NA

No

0

32767

At 1/sec denotes large off-nadir angle, ocn sweep, target of op-

portunity, steering to reference track.
Pl ease see <a href="flags/i _AttFl gl. pdf’'> the PDF fl ag description</a> for nmore details.

Commrent s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Description:

i _Spareb
QAQ.A12 Record
Spare
ilb (2
2

N A

nul |

NA

No

nul |

nul |

i _DEM hires_src
QA06 record, AQA12 Record, Q.A13 Record
H gh Resol ution Source Fl ag

Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: NA

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 128

Descri ption: Pl ease see <a href="flags/i _DEMhires_src.pdf’ > the PDF flag de-
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scription</a> for more details.

Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:

Is el enent of:
Record, @GQ.Al5 Record
Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i_ DEMhires_elv

GLA06 record, G.A12 Record, A.Al13 Record
H gh Resol ution H evation
i2b ( 40)

80

neters

i2b

NA

No

-500

13000

i _sat Ndx
QA05 record, QA06 record, (QAl12 Record, (LA13 Record, Q.Al4

Saturation I ndex

i 1b (40)

40

ns

i 1b

NA

Yes

0

255

The count of the nunber of gates in a waveformwhi ch have an am

plitude greater than or equal to i_satNdxTh (set in anc07_0004). The val ue 255 means 255
or nore gates are above the saturation index threshold (i_satNdxth).

Comment s:

Product Var Name:
I's el ement of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comrent s:

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:

i _sat RngCorr
Q@ A06 record, Q.A12 Record, &QAl13 Record, Q.Al4 Record, Q.Al15

Saturation Range Correction
i2b ( 40)

80

nm

i2b

No

No

0

100

i_satCorrFl g
@ A06 record, Q.A12 Record, A.A13 Record, A_LA14 Record, Q.A15

Saturation Correction F ag
i1b ( 40)

£5£6%5
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Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Name:
Is elenent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comrent s:

Product Var Nane:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:

Is el enent of:
Record, @GQ.Al15 Record
Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Comment s:

lating energy fromit.

Product Var Name:

I's el ement of:
Record, LAl15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:

NA
NA

This is a flag for i_satRigCorr, i _satNrgCorr & i_satPwdCorr.

i _sat NrgCorr

QA06 record, AQA12 Record, Q.A13 Record, AAl14 Record, Q.A15
Saturation Energy Correction

i2b ( 40)

80

mm

i2b

NA

No

0

100

i _sat PndCorr

@QA06 record, Q.A12 Record, A.A13 Record, A _A1l4 Record, Q.Al15
Saturation Pul se Wdth Correction

i2b ( 40)
80

mm

i 2b

NA

No

0

100

i_gval _rcv

QA05 record, QA06 record, QAl12 Record, (ALA13 Record, Q.Al4

Gai n Val ue used for Received Pul se

i 2b (40)

80

counts

i2b

NA

No

0

200

Gai n val ue used for received pul se - uncal i brated.

This value is in counts and needs to be calibrated before cal cu-
Sane as variable in GLA01_Long/i _gai nSet 1064.

i _RecNrgAl
Q@ A05 record, Q.A06 record, AAl2 Record, (A A13 Record, Q.Al4
Recei ved Energy signal end
i2b ( 40)
80

0.01 fJoul es
i _APID AvFl g

begin to signal
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I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

at nospheri ¢ channel .

Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

& %

w o

2000

i_FRr_cldtop
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Ful | Resol ution 1064 d oud Top

i2b ( 40)

80

deka-neters

i2b

NA

No

0

1030

Full resolution (40 Hz) cloud top height obtained fromthe 1064
This paraneter is for a 1 second record. This paraneter is in GA09.

i _FRir_qgaH ag
QA06 record, AQA12 Record, Q.A13 Record, AAl14 Record, AQ.A15

Ful | Resolution 1064 Quality Flag
ilb ( 40)

40

NA

No

NA

No

0

15

P ease see <a href="flags/i_FR r_gaFl ag. pdf'> the PDF flag de-

scription</a> for more details.

Commrent s:

Product Var Name:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
G_Al1l. Comrent s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:

i FRr_Olg

Q@ A06 record, QA12 Record, A.A13 Record, (A Al4 Record, Q.Al15
Ful | Resolution 1064 Qptical Depth Fl ag
ilb ( 40)

40

NA

No

NA

No

0

0

This paraneter is for a 1 second record. This paraneter is alsoin
i_FRr_intsig
QLA06 record, AQA12 Record, Q.A13 Record, AA14 Record, Q.A15

Ful | Resol ution 1064 |Integrated Signal
i2b ( 40)
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

all

80

e7/ (msr)

i 2b

NA

No

0

10000

Though called ‘integrated signal’

this is actually an average of
bins in the above-ground portion of the 1064 40 Hz profile with val ues above the

threshold of 1.0e-7 (1/(msr) units). This paraneter is for a 1 second record. This pa-
raneter is also in GAQ09.

Commrent s:

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comrent s:

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:

i _nsRngCorr
@A_A06 record, A.A12 Record, A Al13 Record,

Mil ti-Scatter Range Correction
i2b ( 40)

80

Unknown

i2b

NA

No

0

0

i _msCorrFl g
Q@ A06 record, Q.A12 Record, G.A13 Record,

Mil ti-Scatter Range Correction
i1b ( 40)

40

Unknown

No

NA
No
0
0

i _Surface_tenp
@A06 record, Q.A12 Record, A.A13 Record,

Surface Tenperature

i 2b

2

degrees Cel sius * 100
i2b

NA

No

- 10000

10000

i _Surface_pres

A_A14 Record, QA.Al15

G_A14 Record,

AALS

@AQ.A14 Record, Q.A15
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Is el enent of: QA06 record, AQA12 Record, Q.A13 Record, AAl14 Record, Q.A15
Record

Short Descri ption: Surface Pressure

Product Data Type: i2b

Total Bytes: 2

Product Units: mllibars of mercury * 10

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 20000

Descri pti on:

Comment s:

Product Var Nane: i _Surface relh
Is el enent of: QA06 record, (A12 Record, (G.Al13 Record, G Al4 Record, QG.A15
Recor d

Short Description: Relative HUmMdity
Product Data Type: i2b

Total Bytes: 2

Product Units: percentage * 100

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 10000
Descri ption:

Comment s:

Product Var Name: i _spare7?
Is el enent of: GLA12 Record
Short Description: Spar es
Product Data Type: ilb ( 566)
Total Bytes: 566
Product Units: NA

Invalid Val ue/ Fl ag: nul |
Is Correction Flag?: NA

I's Unsi gned?: No
Product M ni num nul |
Product Maxi mum nul |
Descri pti on:
Comrent s:
D.1.6 GLA13 Record
Product Var Name: i _rec_ndx
Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (LA02 Record, G.A03 Main Record, G_LA04 BST Miin Record, G.A04 GYRO
Mai n Record, (A A04 | ST Main Record, (A A04 LPA Main Record, (A04 LRS Main Record, QA04
SCPA Mai n Record, (AO05 record, AA06 record, A A07 Record, (_A08 Record, QA09 Record,
@QA10 record, QAl1l1 Record, AA12 Record, AQA13 Record, . Al4 Record, Q.A15 Record
Short Description: GLAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Value/Flag: no
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
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Product Maxi mum 2147483647

Descri ption: Uni que index that relates this record to the correspondi ng
record(s) in each GAS data product.

Comrent s:

Product Var Name: i _UTCTi ne

Is el enent of: GLA01 Long Wveform Record, GLAO1 Main Record ,

@ A01_Short Record, (&A02 Record, G.A03 Main Record, (GA04 BST Miain Record, G.A04 GYRO
Mai n Record, (1 A04 | ST Main Record, (LA04 LPA Main Record, (A _A04 LRS Mai n Record, A.A04
SCPA Mai n Record, QA05 record, @A06 record, AA07 Record, QA08 Record, AA09 Record,
QA10 record, Q.All Record, A.A12 Record, QA13 Record, Q.Al4 Record, G.A15 Record
Short Description: Transnit Tine of First Shot in frane in J2000

Product Data Type: i4b (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 2147483647

Descri ption: The transmt tine in UTC of the 1st shot in the 1 second frame

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Comment s: This is not the ground bounce time, but the transnmt tine.
Product Var Narre: i _transtine

Is el ement of: @Q_A05 record, AA06 record, AA12 Record, (A.A13 Record, A.Al4
Record, (LA15 Record

Short Description: e way transit time

Product Data Type: i2b

Total Bytes: 2

Product Units: m cr oseconds

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 4000

Descri ption: Ohe way transit time cal cul ated using the prelimnary range of fset.
This is added to the UTCtinme tag to get the ground bounce times at which to calcul ate
the orbit

Comment s:

Product Var Nare: i _Sparel

Is elenent of: G.A13 Record

Short Description: Spar e

Product Data Type: ilb (2)

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi mum nul |

Descri pti on:

Comment s:

Product Var Nane: i _del t agpst ntor

Is el enent of: @QA05 record, Q.A06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, Q.Al15 Record
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Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Delta GPS time correction

i4b

4

nanoseconds

gi _invalid_i4b

NA

No

0

1000000

The hi gh frequency delta GPStine correction cal cul ated during the

preci sion orbit processing step.

Commrent s:

Product Var Nare:
Is elenent of:

record, A.Al2 Record,

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

i _dShot Ti ne

GA_A01 Main Record , (QA04 LPA Main Record, Q.A05 record, A.A06
G.A13 Record, GQ.Al4 Record, (Al15 Record

Laser Shot Time Deltas (shots 2-40)

i4b (39)

156

m cr oseconds

No

NA

No

0

1200000

The tine deltas of pulses 2 through 40 to i _UTCTine, the UTCtime

tag of the first pulse in the 1-second data frane. Adding the deltas to i UTCTine will

give the user the time of each individual

Comment s:
of the first shot.

Product Var Nare:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

shot in the frane.
To calculate the tine for shots 2-40, add these deltas to the time

i _lat

GLA13 Record

Coordinate Data, Latitude, specific to sea ice range
i4b ( 40)

160

m cr odeg

i 4b

NA

No

- 90000000

90000000

The geodetic latitude of the 40 | aser spots in the 1 second tine

frame, conputed fromthe Precision orbit determned GAS | aser antenna ground nadir co-

or di nat es,
have been appli ed.
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num

PAD, and sea ice specific range after all

at nospheric corrections and tides

i _lon

Q.A13 Record
Coordinate Data, Longitude, specific to sea ice range
i4b ( 40)
160

m cr odeg

i 4b

NA

No

0

360000000
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Descri ption:

The | ongitude of the 40 | aser spots in the 1 second time frane,

conput ed fromt he Preci sion orbit determ ned GAS | aser ant enna ground nadi r coor di nat es,

PAD, and sea ice specific range after all
The val ues are in east |ongitude.

appl i ed.
Comrent s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

at nospheric corrections and tides have been

i_elev

Q.A13 Record

Sea I ce Surface H evation
i4b ( 40)

160

mm

i 4b

NA

No

- 500000

10000000

Surface elevation wt ellipsoid at the spot | ocation determ ned by

range using the sea ice specific fitting procedure after atmospheric del ays and tides

have been appli ed.
Coment s:

Product Var Name:

I's el enent of:
Record, @Q.Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

spect to the GAS opti cal
at the shot (transnit) time. Each conmponent is conposed of 2 4-byte

of the 40 shots,
itens.
Comment s:

Product Var Nare:
Is el enent of:
Record, @GQ.Al5 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

on the spacecraft,

one vector for each of the 40 shots,

i _PADPoI nt
Q@ A05 record, Q.A06 record, AAl2 Record, (QA13 Record, Q.Al4

PAD Pointing unit Vector in | CRF

i4b (6, 40)
960

Uhi t | ess*1000000
i 4b

NA

No

- 1000000

1000000

Unit vectors giving the pointing direction of the laser with re-
bench axes in the | CRF reference frame, one vector for each

i _PCDFi xedPos
Q@ A05 record, Q.A06 record, AAl2 Record, Q_A13 Record, Q.Al4

Position orbit vector in | CRF

i4b (6, 40)

960

3* (m )

i 4b

NA

No

-7. 0OE+10

7. 0OE+10

Spacecraft position vectors in|CRFof thelaser point of reference
at the bounce (transnit plus

transit) time. Each element is conposed of 2 4-byte itens. The first is mand the second

ismllimeters.
Comment s:

Product Var Narre:

i _sigmaatt
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Is el enent of:
Record, @GQ.Al15 Record
Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Comrent s:

Q_A05 record, QA06 record, QAl12 Record, (LA13 Record, Q.Al4

Attitude Quality Indicator

i 2b (40)

80

Unitl ess

i2b

NA

No

0

6000

Attitude quality indicator. Values: 0=good; 50=warni ng; 100=bad.
This indicator currently has only 3 val ues: 0, 50, and 100, | eaving

open the opportunity to use nunbers in between for further resol uti on of the degradation
as our know edge i nproves.

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comrent s:

Product Var Narre:

I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

m nation processing;
Comment s:

Product Var Nare:
Is elenent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum

i _Azimuth

Q@ A06 record, Q.A12 Record, &QAl3 Record, Q.Al4 Record, Q.Al15
Local Azimuth

i 4b

4

mllideg

i4b

NA

No

0

360000

Azimuth of the footprint path.

i _Sol Ang
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Sol ar | nci dence Angl e

i 4b

4

m cr odeg

i 4b

NA

No

- 90000000

90000000

The sol ar incidence angl e determ ned during Precision Obit Deter-
it provides the operational sun angle estinate.

i _tpintensity_avg
QLA06 record, AA12 Record, Q.A13 Record, @Al14 Record, Q.A15

Transmt Pulse intensity - frane avg
i 4b

4

counts

i 4b

NA

No

0

25500
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Descri ption:
Comrent s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Commrent s:

Product Var Name:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum

i _tpazi nuth_avg
Q@ A06 record, Q.A12 Record, A.Al3 Record, (A Al4 Record, Q.Al15

Transmt Pulse azimuth - frame avg
i 2b

2

degrees*10

i2b

NA

No

0

3600

i _tpeccentricity_avg
QLA06 record, AA12 Record, QA13 Record, AA14 Record, Q.A15

Transmt Pul se eccentricity - frame avg
i 2b

2

Uni t | ess*1000

i2b

NA

No

0

1000

i _tpmaj oraxi s_avg
Q@ A06 record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al15

Transit Pul se najor axis - frane avg
i 2b

2

cm

i2b

NA

No

0

10000

i _Spare2
GLA13 Record
Spare
ilb (2)
2

N A

No

NA

No

nul |

nul |
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Descri ption:
Comrent s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

shot in the record.
Comrent s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
record.

Comment s:

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i _gdH
Q@ A06 record, Q.A12 Record, A.A13 Record, (AAl4 Record, Q.Al15

CGeoi d

i2b (2

4

cm

i 2b

NA

No

- 20000

20000

The hei ght of the geoi d above the ellipsoid for the first and | ast

i _erHv

@AQ_A06 record, A.A12 Record, A A13 Record, A.A15 Record
Solid Earth Tide Hevation (at first & last shot)

i2b (2

4

mm

i2b

NA

No

- 10000

10000

The solid earth tide elevation for the first & last shot in the

i _spHEv
Q@ A06 record, Q.A12 Record, &QAl3 Record, Q.Al4 Record, Q.Al15

Ti de H evati ons,
i2b (4

8

mm

i 2b

NA

No

- 10000

10000

Atide el evation cal cul ated fromalternate ti de nodel s for specific

Specific

regions for shots 1, 11, 21, and 31.

Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:

i 1dEv
Q@ A06 record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al15

Load Tide H evation
i2b ( 4)

8

mm

i2b

NA
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I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

load tide vector are applied to shots 1-10, 11-20, 21-30, and 31-40,

nment s:
1,11, 21, 31.
to all
Product Var Nane:

Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

shot .

Comment s:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

for each shot.
Comment s:

Product Var Nare:

Is el enent of:
Record, Q.A15 Record
Short Description:
Product Data Type:

No

- 10000

10000

The load tide el evation applied to each shot. El enents 1-4 of the
respectivel y. Com

The load tide is NOI NECESSAR LY the |oad tide for shots

It is calculated for the first valid shot in each group of 10 and applied
valid shots in the group.

i_ocHv
Q@ A06 record, Q.A12 Record, A.A13 Record, A_A14 Record, Q.Al15

Ccean Tide Bl evation (at first & last shot)
i2b (2

4

mm

i2b

NA

No

- 10000

10000

The ocean tide elevation at first & | ast shot

i _wIrop
QA06 record, AA12 Record, Q.A13 Record, AAl14 Record, A.A15

Range Correction_ V&t Troposphere

i2b (2

4

nm

i 2b

NA

No

- 1000

0

The range correction due to the wet troposphere at first & |ast

i _dTrop

GLA06 record, A.A12 Record, G.A13 Record, G.Al5 Record
Range Correction, Dy Troposphere

i2b ( 40)

80

nm

i 2b

NA

No

- 2500

0

The range correction due to the dry troposphere; one correction

i _surfType
QLA06 record, AQA07 Record, (Q.Al12 Record, (A13 Record, Q.Al4

Regi on Type
i1b
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 15

Descri ption: Describes the region type or types associated with each shot I|ce
Sheet, ocean, sea ice, or Land.

Pl ease see <a href="flags/i_surfType.pdf’' > the PDF flag description</a> for nore de-

zr
>

"6%6

tails.

Comrent s:

Product Var Nare: i _Spare3

I's el enent of: A.A13 Record
Short Description: Spar e
Product Data Type: ilb (3)
Total Bytes: 3

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi mum nul |

Descri ption:

Commrent s:

Product Var Nare: i_DEMelv

Is el enent of: Q@ A06 record, Q.A12 Record, A.A13 Record, A Al4 Record, Q.Al15
Record

Short Description: DEM H evat i on
Product Data Type: i4b ( 40)
Total Bytes: 160

Product Units: cm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 50000

Product Maxi num 1000000

Descri ption: E evation with respect to sealevel as interpolated froma D gital
E evation Map (DEM at each footprint |ocation.

Comrent s:

Product Var Nare: i_refRng

I's el enent of: QA06 record, QA12 Record, (L A13 Record, Q.Al5 Record
Short Description: Ref erence Range

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 400000000

Product Maxi num 1000000000

Descri pti on: Range i n di stance cal cul ated fromthe ti me between t he peak of the

transmt pul se and the farthest gate fromthe spacecraft of the received pul se. See the
rngcorrflg to determne any corrections that have been appli ed.
Coment s:
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Product Var Narre: i _TrshRngOr f

Is el enent of: QLA06 record, AQA12 Record, Q.A13 Record, A@Al5 Record
Short Descri ption: Threshol d Retracker Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi num 0

Descri pti on: Ofset to be added to i _refRng to give the range in distance to
the threshol d retracker |ocation on the received echo using standard paraneters.
Coment s:

Product Var Nare: i _si Rngd f

I's el ement of: GLAO6 record, GLA13 Record

Short Description: Sea | ce Range OFfset

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi mum 0

Descri ption: Range of fset to be added to i _refRng to cal cul ate the range using
the al gorithm deened appropriate for sea ice.

Comment s:

Product Var Narre: i _S gEndOr f

Is el enent of: QLA06 record, AQA12 Record, Q.A13 Record, AAl5 Record
Short Description: Signal End Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi num 0

Descri ption: Ofset to be added to i _refRng to give the range in distance to

the | ocation on the received echo cal cul ated as the end of signal (farthest fromthe
spacecraft) using standard paraneters. Cooment s:

Product Var Nare: i_cntRgOrf

Is el enent of: QLA06 record, (A12 Record, (LA13 Record, G.A15 Record
Short Description: Centroid Range Off set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi mum 0

Descri ption: Cffset to be added to i _refRig to give the range in distance to

the location of the centroid of the received echo fromsignal begin through signal end
defined by the standard paraneters.
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Comrent s:

Product Var Nane: i _reflctUncorr

I's el enent of: QLAD5 record, QLA06 record, (A12 Record, Q.A13 Record, GAl4
Record, (LA15 Record

Short Description: Refl ectivity not corrected for Atnospheric Effects

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: Uni t| ess* 1E06

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 1000000

Descri pti on: The refl ectance (not corrected for atnospheric effects) is cal cu-

lated as the ratio of the received energy after it has been scaled for range, and the
transnitted energy. The corrected reflectance may be cal culated fromthis uncorrected
reflectance by dividing by er(-2(tc+ta+tm)), where tc is the cloud (col um) integrated
optical depth, tais the aerosol (colum) integrated optical depth, and tmis the no-
| ecul ar optical depth.

Conment s: This uses all signal between signal begin and signal end.
Product Var Name: i_reflCor_atm

Is el enent of: GLA06 record, (LA12 Record, G.Al13 Record, G.A14 Record, G.A15
Record

Short Description: Reflectivity Corrected At mospheric Effects

Product Data Type: i4b

Total Bytes: 4

Product Units: Uni t| ess*1E06

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 1000000

Descri ption: This corrected reflectance is calculated fromthe uncorrected re-

flectance by dividing by e*(-2(tc+ta+tm)), where tc is the cloud (colum) integrated
optical depth, tais the aerosol (colum) integrated optical depth, and tmis the no-
| ecul ar optical depth.

Comment s:
Product Var Name: i _maxSmAm
Is el enent of: Q@ A05 record, Q.A06 record, AQAl2 Record, A Al13 Record, Q.Al4

Record, @GQ.Al15 Record
Short Description: Peak Anplitude of Smoot hed Received Echo

Product Data Type: i2b ( 40)
Total Bytes: 80
Product Units: Tenth of nillivolts

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 300

Product Maxi mum 30000

Descri ption: The peak anplitude of the recei ved echo after it has been snoot hed
to renove high frequency noise (see ATBD).

Comment s: This is calcul ated after converting the return to vol t age.
Product Var Nane: i _SigmaBv

I's el enent of: GLA13 Record

Short Description: Sigma of Hevation
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Product Data Type: i2b ( 40)
Total Bytes: 80
Product Units: mm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 32000

Descri pti on: E evation error estimates, the error fromthe Gaussian fit to the

recei ved echo associated with the centroid of the | ast peak using standard parane-
ters. Comrent s:

Product Var Nare: i _nunPk

Is el enent of: QLA06 record, AQA12 Record, Q.A13 Record, AAl5 Record
Short Descri ption: Nunber of Peaks found in the Return

Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi num 6

Descri ption: The nunber of peaks in the return echo found by the Gaussian fit-
ting procedure, using standard paraneters.

Comrent s:

Product Var Nare: i _Ruf Seal ce

I's el ement of: G.A13 Record

Short Description: Sea | ce Surface Roughness

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: cm

Invalid Value/Flag: i2b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 12400

Descri ption: The surface sl ope over the footprint calculated enpirically from
the transnitted and recei ved waveforns using the RV5 width of the entire waveform
Comrent s:

Product Var Narre: i _skew2

Is el enent of: QLAO5 record, QA06 record, QA12 Record, @A13 Record, Q.A15
Recor d

Short Description: Skewness

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: unitless * 100

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 10000

Product Maxi num 10000

Descri pti on: The skewness of the received echo fromsignal begin to signal end
usi ng standard paraneters.

Conment s: Not e that the recei ved echo was cal i brated and converted to vol tage

before cal cul ati on.
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Product Var Narre: i _Si Ruf Lst Pk

Is el enent of: GLA13 Record

Short Descri ption: Surface Roughness - |ast peak
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: cm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 12400

Descri pti on: The surface roughness over the footprint calculated enpirically
fromthe transmtted and recei ved waveforns using the RVS width of the |ast peak.
Coment s:

Product Var Nare: I _AvgRuf

I's el ement of: GLA13 Record

Short Descri ption: Avg Roughness

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: cm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 12000

Descri ption: The surface roughness of the entire footprint cal cul ated fromthe
RVS width of the entire waveform
Comrent s:

Product Var Narre: i _BergH ev

Is el enent of: Q.A13 Record
Short Description: I ceberg E evation
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 200000

Descri ption: For waveforns with nore than 1 peak, ‘iceberg elevation is cal-

cul ated using the difference between the range of fset of the maxi rumanplitude peak and
the range offset of the first peak. Conputations are made after atnospheric and tide
corrections have been applied. The el evation conmputed is relative to the ellipsoid.
Conment s: Users should be wary that this paraneter is computed for all mul-
tipl e-peak GLA13 records, even if the elevation is too high to be sea-ice.

Product Var Nare: i _Spare7

Is elenent of: GLA13 Record
Short Descri ption: Spar es
Product Data Type: i2b ( 40)
Total Bytes: 80

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: NA
Product M ni mum nul |
Product Maxi mum nul |
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Descri ption:

Comrent s:

Product Var Nare: i _Si Ruf MaxPk

I's el ement of: GLA13 Record

Short Description: Maxi mum Anpl i t utde Peak Sea |ce Surface Roughness
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: cm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 12400

Descri pti on: The surface slope over the footprint calculated enpirically from

the transmtted and recei ved wavef or ns usi ng the gaussi an wi dt h of the maxi numanplitude
peak. Conment s:

Product Var Narre: i _Si RngFst

Is el enent of: G.A13 Record

Short Descri ption: Sea ice range increnent to first peak
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi mum 0

Descri ption: Range increment to be added to reference range to conpute the sea

ice specific range. This was deternined fromcentroid of first peak in sea i ce Gaussi an
fit

Comrent s:

Product Var Name: i _Seal ceVar

I's el ement of: GLA13 Record

Short Description: Standard Deviation of the sea ice Gaussian fit
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: milivolts

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 25500

Descri ption: The Standard deviation of the difference between the functional

fit and the received echo using standard parameters. It is directly taken from GQLAO05
paraneter d_wfFitSDev_2 (standard).

Comment s:

Product Var Nare: i _HvuseFl g

I's el enent of: QGLA05 record, (LA06 record, (LA12 Record, Q.A13 Record, G.Al14
Record, (LA15 Record

Short Description: El evation use flag

Product Data Type: ilb ( 5)

Total Bytes: 5

Product Units: N A

Invalid Val ue/ Fl ag: No
I's Correction Flag?: NA
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I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

No

-127

127

Fl ag i ndi cating whether the el evations on this record should be

used or not (1 bit set/shot). See the <a href="flags/i_H vuseHF g. pdf’ >PDF file</A> for

nore information.
Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _atmavail
QA06 record, Q.A12 Record, A.A13 Record, (A _A14 Record, Q.Al15

At mosphere Availability Flag

[Eny
(=

oggggp—

15
Pl ease see <a href="flags/i _atmavail.pdf’'> the PDF flag descri p-

tion</a> for nore details.

Comment s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:

i_erd
QLA06 record, AA12 Record, QA13 Record, @Al14 Record, Q.A15

Esti mat ed Range Del ay
i 2b

2

MIlineters

i2b

NA

No

0

1000

i _rdu
Q@ A06 record, QA12 Record, A.A13 Record, (A Al4 Record, Q.Al15

Range Del ay Uncertainty
i 2b

2

MIlimeters

i2b

NA

No

0

10000

i_cldl_nsw
QLA06 record, AA12 Record, QA13 Record, AAl14 Record, Q.A15

Aoud Miltiple Scattering VWarning Fl ag
i1b
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 15

Descri ption: The multiple scattering warning flag (MSWF) is based on the total
col unm optical depth (aerosol plus cloud) cal cul ated i n GQA11 using 532nm It is intended
as a way to quickly obtain information about the potential severity of nultiple scat-
tering with regards to the range-to-surface cal culated by the altimetry processing soft-
ware. It will be output on the GLA1l product for use by the altinetry group. The mul tiple
scattering warning flag will have val ues ranging fromO-14, based on the total colum
optical depth as detail edin the PDF.

Awarning flag value of 15 will signify ?invalid?. Aninvalid will be encoded if an
optical depth in any of the layers in the 1-second col um coul d not be cal cul ated. This
usual Iy occurs in a very optically ?thi ck? cloud whi ch extingui shes the signal. It could
al so occur if the extinction-to-backscatter ratio assignment is set too high, causing
the transnission calculations in the lidar inversion to go out-of-range. Pl ease see <a
href="flags/i_cldl _nmsw_elv.pdf’> the PDF flag description</a> for nmore details.
Comment s:

og§g§|a

Product Var Name: i _MRC af

I's el enent of: GLA06 record, (LA12 Record, G.Al13 Record, G.A14 Record, G.A15
Record

Short Description: Medi um Resol ution G oud Avail ability Fl ag

Product Data Type: ilb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum 15

Descri ption: Pl ease see <a href="flags/i _MRC af.pdf’'> the PDF flag descrip-
tion</a> for nmore details.

Comrent s:

og§g§|—-

Product Var Nane: i S RufQF

I's el enent of: GLA13 Record

Short Description: Sea ice Roughness Quality Fag
Product Data Type: ilb ( 40)

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on: Data qual ity flag for the sea i ce roughness i ndi cates qual ity based
on good vs. bad criteria.

Pl ease see <a href="flags/i _Si Ruf @F. pdf’' > the PDF fl ag description</a> for nore details.

A

PCE£86<38

Comrent s:

Product Var Nare: i_BEvFg

Is el enent of: QLAO5 record, QA06 record, (Q_A12 Record, (LA13 Record, Q.Al4
Record, (LA15 Record

Short Description: E evation Definition Flag

Product Data Type: ilb ( 40)
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Total Bytes: 40
Product Units: N A
Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 127

Descri ption: I ndi cat es whi ch | ocati on on t he recei ved echo was used to cal cul ate

the el evation on the record.

Pl ease see <a href="flags/i _H vFl g. pdf’ > the PDF fl ag description</a> for nore details.
‘For LA06 and 12-15, bits are set to reflect Standard Fitting. For QLAl4, bits are set
toreflect Alternate Fitting. A though defined as a pass-thru, the val ues are different
on (LA06/12-15 and GLA14.°

Comment s:

Product Var Nare: i _rng_UQF

Is el enent of: GLA06 record, (LA12 Record, G.A13 Record, G.Al14 Record, G.A15
Recor d

Short Description: Range (ffset Quality/Use H ag

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: Data quality flag for the range offsets on this record.

Pl ease see <a href="flags/i _rng_UQF. pdf’' > the PDF fl ag description</a> for nmore details.
Comrent s:

Product Var Narre: i_atnQF

Is el ement of: @Q_A05 record, AA06 record, AA12 Record, (Q.A13 Record, A.Al4

Record, GL.A15 Record
Short Description: At nosphere F ag

Product Data Type: ilb ( 10)
Total Bytes: 10
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num
Product Maxi num
Descri ption:
wer e favorabl e.
Pl ease see <a href="flags/i _atnmF. pdf’'> the PDF flag description</a> for nore details.
Conmment s: If forward scattering occurs, it nay map to an error in the el e-
vation measurement. Users may want to delete data with forward scattering.

— = O

ndi cates fromLI DAR channel if conditions for forward scattering

Product Var Nare: i_timecorflg

Is elenent of: @G@A01 Mai n Record , ALA02 Record, @ A03 Mai n Record, G_A04 BST Mi n
Record, A.A04 GYRO Mai n Record, QA04 | ST Main Record, Q_A04 LPA Main Record, A.A04 LRS
Mai n Record, GQ.AD4 SCPA Main Record, QAO05 record, Q.A06 record, AA07 Record, GQ.A08
Record, Q.A09 Record, Q.A10 record, (QLAll Record, Q.A12 Record, GQ.A13 Record, A.Al4
Record, @GQ.Al15 Record

Short Description: time correction flag
Product Data Type: i2b

Total Bytes: 2

Product Units: N A
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Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

tines on this record.

No

No

No

0

32767

I ndi cat es what instrunent or bias corrections were applied to the
Pl ease see <a href="flags/i_tinecorflg.pdf’> the PDF fl ag descri p-

tion</a> for nore details.

Comment s:

Product Var Narre:
Is el ement of:

i _APID AvFl g
@ A01 Mai n Record , ALA02 Record, (A04 BST Mai n Record, A.A04 GYRO

Mai n Record, (A A04 | ST Main Record, (A A04 LPA Main Record, (Q_A04 LRS Main Record, Q.A04
SCPA Mai n Record, QLAO5 record, (LA06 record, AQA07 Record, (GLA12 Record, QA13 Record,
A_A14 Record, A.A15 Record

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
mssing, or filled.
Count er,

APID 19 is broken down further into Altimeter Digitizer,
Coud Dgitizer,

APID Data Availability Flag

i1lb (8)

8

n/a

No

NA

No

-127

127

Fl ag i ndi cat i ng whi ch packets (APl Ds) for each second are avail abl e
Phot on
GPS/DEM and C&T secti ons.

Pl ease see <a href="flags/i _API D AvFl g. pdf’ > the PDF flag description</a> for nore de-

tails.
Commrent s:

Product Var Narre:

I's el enent of:
Record, (LA15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

termne spot |ocation,

i AttFl g2
@Q_A05 record, AA06 record, AA12 Record, (A.A13 Record, A.Al4

Attitude Flag 2

i1b (20)

20

NA

no

NA

No

0

15

Denotes at 40/ sec rate whether precision attitude was used to de-
and if problens with LPA etc.

Pl ease see <a href="flags/i _AttFl g2. pdf’'> the PDF fl ag description</a> for nore details.

Comrent s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num

i _spareb
G.A13 Record
Spar es

i1b
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Descri ption:

Comment s:

Product Var Nare: i _FrameQF

Is el enent of: Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, (Al15 Record

Short Description: Atinmeter Frame Quality Fl ag
Product Data Type: i1lb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: Denotes all bad data (no signal in whole frame), or all data good
and all science teamrecomrended corrections applied

Pl ease see <a href="flags/i_FrameQ@. pdf’ > the PDF fl ag description</a> for nmore details.

A

I—‘Og;gZI—\

Comment s:
Product Var Nane: i_ ObFg
Is el enent of: @GQA01 Main Record , ALAD2 Record, QAO05 record, LA06 record, AAQ7

Record, Q.A12 Record, A.A13 Record, (G Al4 Record, Q.Al5 Record
Short Description: PCD flag (Obit Flag)

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: NA

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 128

Descri ption: Denotes quality of orbit, whether predicted or precision, |oss of

GPS data, naneuver-degraded, etc.
Pl ease see <a href="flags/i _ObF g.pdf’> the PDF flag description</a> for nore details.

Commrent s:
Product Var Nare: i_rngCorrFl g
Is el ement of: @A_A05 record, AA06 record, AA12 Record, (A.A13 Record, A.Al4

Record, GL.A15 Record
Short Description: Range Correction Fl ag

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 32767

Descri ption: Denot es whi ch geophysi cal or instrunent corrections have been ap-

plied to the range in the calculation of the el evation on this record.
Pl ease see <a href="flags/i _rngCorrFl g. pdf’> the PDF flag description</a> for nore de-

tails.

Comment s:

Product Var Nare: i_CorrStatF g

Is el enent of: @ A06 record, Q.A12 Record, A.A13 Record, A_A14 Record, Q.A15
Record

Short Description: Correction Status Fl ag
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Product Data Type: ilb (2)

Total Bytes: 2

Product Units: NA

Invalid Value/Flag: no

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 32767

Descri pti on: For each geophysical correction that has nultiple val ues denotes

whi ch al gorithmor nodel was used.
Pl ease see <a href="flags/i_CorrStatFl g. pdf’> the PDF fl ag description</a> for nore de-

tails.

Comment s:

Product Var Nane: i _beam coel ev

Is el enent of: QA05 record, QLA06 record, ALA07 Record, (Q.A12 Record, G.A13
Record, (.Al4 Record, A.Al5 Record

Short Descri ption: Co-el evati on

Product Data Type: i4b

Total Bytes: 4

Product Units: degr ees* 100

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 36000

Descri ption: Co-elevation (CE) is direction fromvertical of the | aser beamas

seen by an observer |ocated at the | aser ground spot. Comrents:

Product Var Name: i _beam azi nuth

Is el enent of: Q_A05 record, QA06 record, AQAD7 Record, AQA12 Record, GQ.A13
Record, (Q.A14 Record, GQ.Al15 Record

Short Description: Azi mut h

Product Data Type: i4b
Total Bytes: 4
Product Units: degr ees*100

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 36000

Descri ption: Az is the direction clockw se fromnorth of the | aser beam vect or

as seen by an observer at the | aser ground spot view ng toward the spacecraft (i.e., the
vector fromthe ground to the spacecraft). Comrents:

Product Var Nare: i _AttFlgl

Is el enent of: Q@ A05 record, Q.A06 record, AQA07 Record, (A Al12 Record, Q.A13
Record, Q.A14 Record, Q.A15 Record

Short Description: Attitude Flag 1

Product Data Type: i2b
Total Bytes: 2
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: At 1/sec denotes large off-nadir angle, ocn sweep, target of op-

portunity, steering to reference track.
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Pl ease see <a href="flags/i _AttFl gl. pdf’' > the PDF fl ag description</a> for nmore details.

Comment s:

Product Var Nane:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Name:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i _Spareb
Q.A13 Record
Spar es
ilb (2)
2

N A

No

NA

NA

nul |

nul |

i _DEM hires_src

@AQA06 record, AQA12 Record, Q.A13 Record
H gh Resol ution Source Fl ag

i1b ( 40)

°E56%5

128
Pl ease see <a href="flags/i _DEMhires_src.pdf’ > the PDF flag de-

scription</a> for nmore details.

Comment s:

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:

I's el enent of:
Record, @Q.Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i DEMhires_elv

GA06 record, (A12 Record, (LA13 Record
H gh Resol ution E evation
i2b ( 40)

80

neters

i 2b

NA

No

-500

13000

i _sat Ndx
Q@ A05 record, Q.A06 record, AAl2 Record, QA13 Record, Q.Al4

Saturation | ndex

i 1b (40)

40

ns

i1b

NA

Yes

0

255

The count of the nunber of gates in a waveformwhi ch have an am
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plitude greater than or equal to i_satNdxTh (set in anc07_0004). The val ue 255 means 255

or nore gates are above the saturation index threshold (i_satNdxth).

Comment s:

Product Var Name:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is elenent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:

i _sat RngCorr
Q@ A06 record, Q.A12 Record, &QAl13 Record, QAl4 Record, Q.Al15

Saturation Range Correction
i2b ( 40)

80

mm

i2b

No

No

0

100

i_satCorrFl g
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Saturation Correction F ag

ilb ( 40)

40

NA

No

NA

NA

NA

NA

This is a flag for i_satRigCorr, i_satNrgCorr & i_satPwdCorr.

i _satNrgCorr
Q@ A06 record, Q.A12 Record, &QAl13 Record, Q.Al4 Record, Q.Al15

Saturation Energy Correction
i2b ( 40)

80

nm

i2b

NA

No

0

100

i _sat PwdCorr
@QA06 record, Q.A12 Record, A.A13 Record, (A_LA14 Record, Q.A15

Saturation Pul se Wdth Correction

Product Data Type: i2b ( 40)
Total Bytes: 80
Product Units: mm
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
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Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
Is el enent of:

Record, @GQ.Al15 Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

lating energy fromit.

Product Var Narre:
Is el ement of:

Record, Q.A15 Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

I'nval id Val ue/ Fl ag:
Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

100

i_gval _rcv
Q_A05 record, QA06 record, QAl12 Record, (AQLA13 Record, Q.Al4

Gai n Val ue used for Received Pul se

i 2b (40)

80

counts

i2b

NA

No

0

200

Gai n val ue used for received pul se - uncal i brat ed.

This value is in counts and needs to be calibrated before cal cu-
Sane as variable in GLA01_Long/i _gai nSet 1064.

i _RecNrgAl
Q@ A05 record, QA06 record, AAl2 Record, (A Al13 Record, Q.Al4

Recei ved Energy signal begin to signal end
i2b ( 40)

80

0.01 fJoul es

i _APID AvFl g

NA

No

0
32000

i_FRr_cldtop
QLA06 record, AA12 Record, QA13 Record, AAl14 Record, Q.A15

Ful | Resol ution 1064 d oud Top

i2b ( 40)

80

deka- et ers

i 2b

NA

No

0

1030

Full resolution (40 Hz) cloud top height obtained fromthe 1064

at nospheri c channel. This parameter is for a 1 second record. This paraneter is in GLA09.

Comment s:

Product Var Narre:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

i _FRir_qgaHF ag
Q@ A06 record, Q.A12 Record, &QAl3 Record, Q.Al4 Record, Q.Al15

Ful | Resolution 1064 Quality Fl ag
i1b ( 40)

40

NA
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Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

No
NA
No
0
15

Pl ease see <a href="flags/i _FR r_qaFl ag. pdf’ > the PDF flag de-

scription</a> for nmore details.

Comment s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

GLAl11. Coment s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i FRr_OXlg

Q@ A06 record, Q.A12 Record, A.A13 Record, QAl4 Record, Q.Al15
Ful | Resolution 1064 Qptical Depth Fl ag
ilb ( 40)

40

NA

No

NA

No

0

0

This paraneter is for a 1 second record. This paraneter is alsoin

i_FRr_intsig
QLA06 record, AA12 Record, QA13 Record, @Al14 Record, Q.A15

Ful | Resol ution 1064 |Integrated Signal
i2b ( 40)

80

e7/ (msr)

i2b

NA

No

0

10000

Though called ‘integrated signal’ this is actually an average of

all bins in the above-ground portion of the 1064 40 Hz profile w th val ues above the
threshold of 1.0e-7 (1/(msr) units). This paraneter is for a 1 second record. This pa-
rameter is also in GAD9.

Comrent s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
Is el ement of:

i _nsRngCor r
QLA06 record, AA12 Record, QA13 Record, @A14 Record, Q.A15

Mil ti-Scatter Range Correction
i2b ( 40)

80

Unknown

i2b

i_nsCorrFl g
Q@ A06 record, Q.A12 Record, AQ.A13 Record, Q.Al4 Record, Q.Al15
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Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is elenent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is elenent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
Is elenent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:

Invalid Val ue/ Fl ag:
I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:

Mil ti-Scatter Range Correction
i1b ( 40)

40

Unknown

No

NA
No
0
0

i _Surface_tenp

@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Surface Tenperature

i 2b

2

degrees Cel sius * 100
i2b

NA

No

- 10000

10000

i _Surface_pres

Q@ A06 record, Q.A12 Record, &QAl13 Record, Q.Al4 Record, Q.Al15

Surface Pressure

i2b

2

mllibars of nercury * 10
i2b

NA

No

0

20000

i_Surface relh

@QA06 record, Q.A12 Record, A.A13 Record, A_LA14 Record, Q.A15

Rel ative Hunidity
i2b

2

percentage * 100
i 2b

NA

No

0

10000

i _spare8
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Is el enent of: GLA13 Record
Short Description: Spar es
Product Data Type: ilb ( 566)
Total Bytes: 566

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: NA
Product M ni num nul |
Product Maxi mum nul |
Descri pti on:
Comrent s:
D.1.7 GLA14 Record
Product Var Name: i _rec_ndx
Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (A02 Record, G.A03 Main Record, G_LA04 BST Miin Record, GA04 GYRO
Mai n Record, (A A04 | ST Main Record, (A A04 LPA Main Record, (QA04 LRS Main Record, QA04
SCPA Mai n Record, (AO05 record, AA06 record, A A07 Record, (_A08 Record, Q_A09 Record,
@QA10 record, Q.Al1l1 Record, A.A12 Record, (QA13 Record, AQ.Al4 Record, GQ.A15 Record
Short Description: GLAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri ption: Uni que index that relates this record to the correspondi ng
record(s) in each A.AS data product.

Comrent s:

Product Var Name: i _UTCTi ne

Is el enent of: GLA01 Long Waveform Record, G.AO1 Main Record ,

@QA01_Short Record, (AA02 Record, G.A03 Main Record, GA04 BST Miain Record, G.A04 GYRO
Mai n Record, (1 A04 | ST Main Record, GLA04 LPA Main Record, (A _A04 LRS Mai n Record, A.A04
SCPA Mai n Record, A05 record, @A06 record, AA07 Record, A A08 Record, AA09 Record,
@GQA10 record, Q.All Record, A.A12 Record, QA13 Record, Q.Al4 Record, Q.A15 Record
Short Description: Transnit Tine of First Shot in frane in J2000

Product Data Type: i4b (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 2147483647

Descri ption: The transmt tine in UTC of the 1st shot in the 1 second frane

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Comment s: This is not the ground bounce time, but the transnt tine.
Product Var Narre: i _transtine

I's el enent of: QA05 record, QA06 record, (A12 Record, Q.A13 Record, AAl4
Record, (LA15 Record

Short Description: e way transit tine

Product Data Type: i2b
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

2

m cr oseconds

i 2b

NA

No

0

4000

Ohe way transit time cal cul ated using the prelimnary range of fset.

This is added to the UTCtinme tag to get the ground bounce times at which to calcul ate

the orbit
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comrent s:

Product Var Nane:

I's el enent of:
Record, (LA15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _Sparel
Q.Al4 Record
Spar e
ilb (2)
2

N A

No

NA

No

nul |

nul |

i _del t agpst ntor
@QA05 record, Q.A06 record, AAl2 Record, (A A13 Record, Q.Al4

Delta GPS tine correction

i 4b

4

nanoseconds

gi _invalid_idb

NA

No

0

1000000

The hi gh frequency delta GPStine correction cal cul ated during the

preci sion orbit processing step.

Comrent s:

Product Var Narre:

Is el enent of:
record, _A12 Record,
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i _dShot Ti ne

GQA01 Main Record , (QA04 LPA Main Record, @A05 record, Q.AD6
G.A13 Record, Q.Al4 Record, (LAl5 Record

Laser Shot Time Deltas (shots 2-40)

i4b (39)

156

m cr oseconds

No

NA

No

0

1200000

The tine deltas of pulses 2 through 40 to i _UTCTine, the UTCtime

tag of the first pulse in the 1-second data frane. Adding the deltas to i _UTCTine will
give the user the time of each individual shot in the frane.

Comment s:
of the first shot.

To calculate the tine for shots 2-40, add these deltas to the tine
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Product Var Narre: i _lat

I's el enent of: A.A14 Record

Short Description: Coordinate Data, Latitude, specific to I and range
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: m cr odeg

Invalid Value/Flag: i4b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 90000000

Product Maxi num 90000000

Descri pti on: The geodetic |l atitude of the forty | aser spots inthe 1 second time

frame, conputed fromthe Precision orbit determned GAS | aser antenna ground nadir co-
ordi nates, precision attitude, and | and-specific range after all instrunent corrections,
at nospheri ¢ del ays and tides have been applied. The values are in degrees North.

Comment s:
Product Var Narre: i _lon
Is el enent of: GLA14 Record

Short Description: Coordi nate Data, Longitude, specific to | and range
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: m cr odeg

Invalid Value/Flag: i4b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 360000000

Descri pti on: The | ongi tude of the forty | aser spots in the 1 second tine frane,

conput ed fromt he Preci sion orbit determ ned GAS | aser ant enna ground nadi r coor di nat es,
precision attitude, and | and-specific range after all instrunent corrections, atnospher-
ic delays and tides have been appli ed. The val ues are in east |ongitude.

Coment s:

Product Var Name: i_elev

Is elenent of: GLA14 Record

Short Description: Land surface H evation
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Wnits: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 500000

Product Maxi mum 10000000

Descri ption: Surface elevation with respect to the ellipsoid at the spot |oca-

tion determ ned by range using the | and-specific fitting procedure after all instrunent
corrections, atmospheric delays and tides have been appli ed.

Commrent s:
Product Var Nare: i _PADPoi nt
Is el enent of: Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, G.A15 Record
Short Description: PAD Pointing unit Vector in | CRF

Product Data Type: i4b (6, 40)
Total Bytes: 960
Product Units: Uni t | ess*1000000

Invalid Value/Flag: i4b
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I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

spect to the GAS opti cal
at the shot (transnit) time. Each conmponent is conposed of 2 4-byte

of the 40 shots,
itens.
Comment s:

Product Var Nare:
Is el enent of:
Record, @Q.Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

on the spacecraft,

one vector for each of the 40 shots,

NA

No

- 1000000

1000000

Unit vectors giving the pointing direction of the |laser with re-
bench axes in the | CRF reference frame, one vector for each

i _PCDFi xedPos
Q@ A05 record, Q.A06 record, AAl2 Record, (QA13 Record, Q.Al4

Position orbit vector in | CRF

i4b (6, 40)

960

3* (m )

i 4b

NA

No

-7. 0OE+10

7. 0OE+10

Spacecraft position vectors in|CRFof thelaser point of reference
at the bounce (transnit plus

transit) time. Each element is conposed of 2 4-byte itens. The first is mand the second

ismllimeters.
Comment s:

Product Var Name:

Is el enent of:
Record, @GQ.Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

Comrent s:

i _sigmaatt
Q@ A05 record, Q.A06 record, AAl2 Record, (QAl13 Record, Q.Al4

Attitude Quality Indicator

i 2b (40)

80

Unitless

i 2b

NA

No

0

6000

Attitude quality indicator. Values: 0=good; 50=warning; 100=bad.
This indicator currently has only 3 val ues: 0, 50, and 100, | eaving

open the opportunity to use nunbers in between for further resol uti on of the degradation
as our know edge i nproves.

Product Var Narre:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum

i _Azimuth

Q@ A06 record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al15
Local Azimuth
i 4b

4

mllideg

i 4b

NA

No

0

360000

Descri ption: Azimuth of the footprint path.
Comment s:
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Product Var Nare:

Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

m nati on processing;
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum

i _Sol Ang
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Sol ar | nci dence Angl e
i 4b

4

m cr odeg

i4b

NA

No

- 90000000

90000000

The sol ar inci dence angl e determ ned during Precision Obit Deter-

it provides the operational sun angle estinate.

i _tpintensity_avg
QA06 record, AA12 Record, Q.A13 Record, AAl14 Record, Q.A15

Transmt Pulse intensity - frane avg
i 4b

4

counts

i 4b

NA

No

0

25500

i _tpazi nuth_avg
Q@ A06 record, Q.A12 Record, A.A13 Record, (A .A14 Record, Q.Al15

Transmt Pulse azimuth - frame avg
i2b

2

degrees*10

i2b

NA

No

0

3600

i _tpeccentricity_avg
QA06 record, AA12 Record, Q.A13 Record, @Al14 Record, Q.A15

Transmt Pul se eccentricity - frame avg
i 2b

2

Uni t | ess*1000

i 2b

NA

No

0

1000
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Descri ption:
Comrent s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nane:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

shot in the record.
Comment s:

Product Var Narre:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum

i _tpmajoraxi s_avg

Q@ A06 record, Q.A12 Record, A.A13 Record, (AAl4 Record, Q.Al15

Transit Pul se najor axis - frane avg
i 2b

2

cm

i2b

NA

No

0

10000

i _Spare2
Q.A14 Record
Spar es
ilb (2)
2

N A

No

NA

No

nul |

nul |

i _gdH

@ A06 record, Q.A12 Record, A.A13 Record, (A LA14 Record, Q.Al15

CGeoi d
i2b (2
4

cm

i2b

NA

No

- 20000
20000

The hei ght of the geoi d above the ellipsoid for the first and | ast

i_erBHv
GLA14 Record
Earth Tide H evation
i2b ( 2

4

mm

i2b

NA

No

- 10000

10000
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Descri ption:
Comrent s:

Product Var Nane:

I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

regions for shots 1,
Comrent s:

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

load tide vector are applied to shots 1-10, 11-20, 21-30, and 31-40,

ment s:
1,11, 21, 31.
to all
Product Var Narre:

Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:

I'nval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Comment s:

Product Var Name:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Solid earth tide elevation (first and | ast shot)

i_spEv
Q@ A06 record, Q.A12 Record, A.Al3 Record, (A Al4 Record, Q.Al15

Ti de H evati ons,
i2b (4

8

mm

i 2b

NA

No

- 10000

10000

Atide el evationcal culated fromalternate ti de nodel s for specific
11, 21, and 31.

Specific

i ldBEv
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Load Ti de E evation

i2b (4

8

mm

i2b

NA

No

- 10000

10000

The | oad tide el evation applied to each shot. El enents 1-4 of the
respectively. Com
The load tide is NOT NECESSARILY the |oad tide for shots

It is calculated for the first valid shot in each group of 10 and applied
valid shots in the group.

i_ocHvV
QLA06 record, AA12 Record, QA13 Record, @.Al14 Record, Q.A15

Ccean Tide Hevation (at first & last shot)
i2b (2

4

mm

i2b

NA

No

- 10000

10000

The ocean tide elevation at first & |l ast shot

i _wTrop
Q@ A06 record, Q.A12 Record, A.Al13 Record, Q. Al4 Record, Q.Al15

Range Correction_Wt Troposphere
i2b ( 2)

4

mm

i2b
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Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -1000

Product Maxi num 0

Descri ption: The range correction due to the wet troposphere at first & |ast
shot .

Comrent s:

Product Var Nane: i _dTrop

I's el enent of: G.A14 Record

Short Descri ption: Range Correction, Dry Troposphere
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: mm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 2500

Product Maxi num 0

Descri ption: At mospheric dry tropospheric delay correction added to the el eva-
tion

Comrent s:

Product Var Nare: i _surfType

Is el enent of: QA06 record, AQA07 Record, Q.Al12 Record, (LAl3 Record, Q.Al4

Record, @GQ.Al5 Record

Short Descri ption: Regi on Type
Product Data Type: i1lb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 15

Descri ption: Describes the region type or types associated with each shot |ce
Sheet, ocean, sea ice, or Land.

Pl ease see <a href="flags/i_surfType. pdf’' > the PDF flag description</a> for nore de-

A

Hgggzl—\

tails.

Comrent s:

Product Var Nare: i _Spare3

Is el enent of: Q.Al4 Record
Short Descri ption: Spar e
Product Data Type: ilb (3)

Total Bytes: 3

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi mum nul |

Descri pti on:

Comment s:

Product Var Nane: i DEMelv

Is elenent of: @ A06 record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al15
Record
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Short Description: DEM H evat i on

Product Data Type: i4b ( 40)
Total Bytes: 160
Product Units: cm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 50000

Product Maxi mum 1000000

Descri ption: E evation with respect to sealevel as interpolated froma D gital
E evation Map (DEM at each footprint |ocation.
Comrent s:

Product Var Nare: i_refRng

I's el enent of: A.A14 Record

Short Description: Ref erence Range

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 400000000

Product Maxi mum 1000000000

Descri ption: Range cal cul ated fromthe tine between the peak of the transmt
pul se and the farthest gate fromthe spacecraft of the received pul se.
Coment s:

Product Var Name: i _SigBegCr f

I's el enent of: GLA14 Record

Short Description: Signal Begi n Range I ncrenent

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi num 0

Descri ption: Range increnent to be added to reference range to obtain signal
begin as conputed in ground process using the alternate paraneterization.
Comrent s:

Product Var Nare: i _| dRngd f

I's el enent of: QA06 record, Q.Al4 Record

Short Description: Land Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi mum 0

Descri pti on: Range of fset to be added to i _refRng to cal cul ate the range usi ng
the al gorithm deened appropriate for |and.

Comrent s:

Product Var Name: i _Si gendCr f
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Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

G.A14 Record

Signal End Range | ncremnent
i4b ( 40)

160

mm

i4b

NA

No

- 150000

0

Range increnent to be added to reference range to signal end as

conputed in ground process using the alternate paraneterization. Conments:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Name:

I's el ement of:
Record, Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

i _gpOnt RngCr f
A.A14 Record
Centroid Range Increrment for all
i4b (6, 40)
960

mm

i4b

NA

No

- 150000

0

6 peaks

i _reflctUncorr
Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4

Reflectivity not corrected for Atnospheric Effects

i4b ( 40)

160

Uni t| ess*1E06

i 4b

NA

No

0

1000000

The refl ectance (not corrected for atnospheric effects) is cal cu-

lated as the ratio of the received energy after it has been scaled for range, and the

transnitted energy.

The corrected refl ectance nay be cal cul ated fromthis uncorrected

reflectance by dividing by e*(-2(tc+tattm)), where tc is the cloud (col umm) integrated

opti cal
I ecul ar optical
Comment s:

Product Var Nare:
Is elenent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum

depth, ta is the aerosol
dept h.

(colum) integrated optical depth, and tmis the no-

This uses all signal between signal begin and signal end.
i_reflCor_atm

QLA06 record, AA12 Record, Q.A13 Record, @Al14 Record, Q.A15

Reflectivity Corrected Atnospheric Effects
i 4b

4

Uni t | ess* 1E06

i 4b

NA

No

0

1000000
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Descri ption:

This corrected reflectance is calculated fromthe uncorrected re-

flectance by dividing by e(-2(tc+tat+tm)), where tc is the cloud (colum) integrated

opti cal
I ecul ar optical
Comment s:

Product Var Narre:

Is el enent of:
Record, A.A15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

depth, ta is the aerosol
dept h.

(colum) integrated optical depth, and tmis the no-

i _maxSmAnp
QLAO5 record, (QA06 record, QAl12 Record, (AA13 Record, Q.Al4

Peak Anplitude of Smoot hed Received Echo

i2b ( 40)

80

Tenth of nillivolts

No

NA

No

- 300

30000

The peak anplitude of the received echo after it has been snoot hed

to renmove hi gh frequency noi se (see ATBD).

Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Product Var Name:

Is elenent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

tering,
Comrent s:

Product Var Narre:
Is elenent of:
Short Description:

This is calculated after converting the return to vol t age.

i _SigmalE v

G.A14 Record

Sigma of Hevation - TBD
i2b ( 40)

80

mm

i 2b

NA

No

0

32000

The algorithmfor calculating this is TBD. Coments:

i _nunPk
G_A14 Record

Nunber of Peaks found in the Return
ilb ( 40)

40

N A
No

NA

No

0

6

The nunber of peaks in the waveformproducted by the Gaussian fil -

using al ternate parameters.

i _kurtl
GLAO5 record, G.A14 Record
Kurtosis of Received Echo (alternative)

Product Data Type: i 2b (40)
Total Bytes: 80
Product Units: unitless * 100
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
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Product M ni mum - 1000

Product Maxi mum 1000

Descri pti on: Kurtosis of the recei ved echo fromsignal beginto signal end using
alternative paraneters

Conment s: Not e that the recei ved echo was cal i brated and converted to vol tage

bef ore cal cul ati on.

Product Var Narre: i _skewl

Is el ement of: @A_A05 record, A.Al4 Record

Short Description: Skewness of Received Echo (alternative)
Product Data Type: i 2b (40)

Total Bytes: 80

Product Units: unitless * 100

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 10000

Product Maxi num 10000

Descri ption: Skewness of the received echo fromsignal beginto signal end using
alternative paraneters

Conment s: Not e that the recei ved echo was cal i brated and converted to vol t age

before cal cul ati on.

Product Var Name: i _LdRuf Lst Pk

Is el enent of: GLA14 Record

Short Description: Land Roughness - |ast
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: cm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 12000

Descri ption: The surface roughness over the footprint cal culated enpirically
fromthe transmtted pul se and recei ved echo assuni ng no sl ope using alternate pararre-
ters.

Conment s:

Product Var Nare: i _LandSl opelLast

Is el enent of: G.A14 Record

Short Description: Land Sl ope - echo - |ast

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: mllideg

Invalid Value/Flag: i2b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32000

Descri ption: The surface sl ope over the footprint calculated enpirically from
the transnitted pul se and received echo assum ng no sl ope using alternate paraneters.
Comment s:

Product Var Nare: i_Ganp

Is el enent of: Q.A14 Record

Short Description: Amplitudes of Gaussians

Product Data Type: i4b (6, 40)

Total Bytes: 960
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Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
ternate paramneters.
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
ternate paraneters.
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
ternate parameters.
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Fl ag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

0.01 volts
i 4b

NA

No

0

300

Amplitude of each Gaussian solved for (up to six), using the al-

i_Carea

GLA14 Record

Area under CGaussi an
i4b (6, 40)

960

0.01 volts * ns

i 4b

NA

No

0

348457

Area under each of the Gaussi ans sol ved for (up to six), using al-

i_Gsigma
A.A14 Record
Si gna of Gaussi ans
i4b (6, 40)
960

0.001 ns

i4b

NA

No

0

327660

Wdth (signa) of each Gaussi an solved for (up to six), using al-

i _nPeaksl

GLAO5 record, GLAO6 record, GLA14 Record
Initial Nunber of Peaks in received echo (alternate)
i 1b (40)

40

NA

no

NA

No

0

50

The initial nunber of peaks of the received echo; determned from

the snoot hed waveform using alternative paraneters

Comment s:

Product Var Narre:
Is el enent of:

Short Description:
Product Data Type:

i _LandVar

AQ.A14 Record

Standard Deviation of the land Gaussian Fit
i2b ( 40)
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

80

mllivolts

i2b

NA

No

0

25500

The Standard deviation of the difference between the functional

fit and the received echo using alternative paraneters. It is directly taken fromQ.A05
parameter d WFitSDev_1 (alternative).

Comment s:

Product Var Narre:

Is el enent of:
Record, A.A15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

used or not (1 bit set/shot).

nore i nfornation.
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi num
Descri ption:

i _HvuseFl g
QLAO5 record, (QLA06 record, QAl12 Record, (LAL3 Record, Q.Al4

E evation use flag

ilb ( 5)

5

N A

No

NA

No

-127

127

Fl ag i ndi cating whether the el evations on this record shoul d be
See the <a href="flags/i_H vuseFl g. pdf’ >PDF file</A> for

i _atmavail
QA06 record, AA12 Record, Q.A13 Record, AAl14 Record, Q.A15

At nosphere Availability Flag

[EnY
o

og§g§|—\—

15
P ease see <a href="flags/i_atmavail.pdf’> the PDF flag descrip-

tion</a> for nore details.

Comrent s:

Product Var Narre:
Is el enent of:
Record

Short Description:

i _erd
@ A06 record, Q.A12 Record, A.A13 Record, A Al4 Record, Q.Al15

Esti mat ed Range Del ay

Product Data Type: i2b
Total Bytes: 2
Product Units: MIlimeters
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi num 1000
Descri ption:
Comment s:
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Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i_rdu
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Range Del ay Uncertainty
i2b

2

MIlineters

i2b

NA

No

0

10000

i _cldl_nsw
Q@ A06 record, Q.A12 Record, &QAl13 Record, A Al4 Record, Q.Al15

doud Miltiple Scattering Varning Fl ag

og;g;n—-%

15
The multiple scattering warning flag (MSWF) is based on the total

col umm optical depth (aerosol plus cloud) cal culated i n GLA11 using 532nm It is intended
as a way to quickly obtain information about the potential severity of nultiple scat-
tering with regards to the range-to-surface cal culated by the altimetry processing soft-
ware. It will be output on the GQLALl product for use by the altinetry group. The multiple
scattering warning flag will have val ues ranging fromO0-14, based on the total colum
optical depth as detail edin the PDF.

A warning flag value of 15 will signify ?invalid?. Aninvalid will be encoded if an
optical depth in any of the layers in the 1-second col um coul d not be cal cul ated. This
usual Iy occurs in a very optically ?thi ck? cl oud whi ch exti ngui shes the signal. It could
al so occur if the extinction-to-backscatter ratio assignnent is set too high, causing
the transnission calculations in the lidar inversion to go out-of-range. Pl ease see <a
href="flags/i_cl dl_nsw _elv.pdf’'> the PDF flag description</a> for nore details.
Comment s:

Product Var Nare:

I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 15

Descri ption: P ease see <a href="flags/i _MRC af.pdf’> the PDF flag descrip-
tion</a> for nore details.

Comment s:

i _MRC af
@QA06 record, Q.A12 Record, A.A13 Record, A_LA14 Record, Q.A15

Medi um Resol ution doud Availability Fl ag
i 1b

og§g§|a
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Product Var Narre: i _SurfRuf _sl pQr

Is el enent of: QLA06 record, AQA12 Record, Q.Al4 Record
Short Descri ption: Surface Roughness & Slope Quality Fl ag
Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 127

Descri pti on: Per-shot data quality flags indicating quality of i_srf_slope and

i_srf_ruf on this record.

Pl ease see <a href=flags/i_SurfRuf_sl pQ-. pdf’' > the PDF flag description</a> for nore
details. For GLA06 and 12-15, bits are set to reflect Standard Fitting.

For ALA14, bits are set toreflect Alternate Fitting. A though defined as a pass-thru,
the values are different on (LA06/12-15 and (LA14.’

Comment s:
Product Var Nare: i_BEvFg
Is el ement of: @Q_A05 record, AA06 record, AA12 Record, (Q.A13 Record, A.Al4

Record, G.A15 Record
Short Descri ption: El evation Definition H ag

Product Data Type: ilb ( 40)
Total Bytes: 40
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 127

Descri ption: I ndi cat es whi ch | ocati on on t he recei ved echo was used to cal cul ate

the el evation on the record.

Pl ease see <a href="flags/i _H vFl g. pdf' > the PDF fl ag description</a> for nore details.
‘For LA06 and 12-15, bits are set to reflect Standard Fitting. For QLAl14, bits are set
toreflect Alternate Fitting. A though defined as a pass-thru, the val ues are different
on (LA06/12-15 and GLA14.°

Comrent s:

Product Var Nare: i _rng_UQF

Is el enent of: Q@ A06 record, QA12 Record, A.A13 Record, (A Al4 Record, Q.Al15
Record

Short Description: Range (ffset Quality/Use H ag
Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: N A

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 32767

Descri ption: Data quality flag for the range offsets on this record.

Pl ease see <a href="flags/i _rng_UQF. pdf’' > the PDF fl ag description</a> for nmore details.
Comrent s:

Product Var Narre: i_atnQF

I's el enent of: QAD5 record, QA06 record, (LA12 Record, Q.A13 Record, Al4

Record, G.A15 Record
Short Description: At nosphere F ag
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Product Data Type: ilb ( 10)
Total Bytes: 10
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num
Product Maxi num
Descri pti on:
were favorabl e.
Pl ease see <a href="flags/i _atnmQF. pdf’'> the PDF flag description</a> for nmore details.
Conment s: If forward scattering occurs, it may map to an error in the el e-
vation measurement. Users nay want to delete data with forward scattering.

- = O

ndi cates fromLI DAR channel if conditions for forward scattering

Product Var Nane: i _timecorflg

Is elenent of: G@A01 Mai n Record , ALAD2 Record, A03 Mai n Record, GLA04 BST Mii n
Record, A.A04 GYRO Mai n Record, (1 A04 | ST Main Record, Q.A04 LPA Main Record, A.A04 LRS
Mai n Record, GQ.A04 SCPA Main Record, QA05 record, Q.A06 record, A@A07 Record, GQ.A08
Record, (Q_A09 Record, GQ.A10 record, Q.All Record, A A12 Record, Q.Al3 Record, G.Al4
Record, @GQ.Al5 Record

Short Description: time correction flag
Product Data Type: i2b

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: No

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 32767

Descri ption: I ndi cat es what instrunent or bias corrections were applied to the

times on this record. Please see <a href="flags/i_tinecorflg.pdf’>the PDF flag descri p-
tion</a> for nore details.

Comment s:
Product Var Name: i _APID AvFl g
Is el enent of: @ A01 Mai n Record , ALA02 Record, (A04 BST Mai n Record, A.A04 GYRO

Mai n Record, (A A04 | ST Main Record, (A A04 LPA Main Record, (Q_A04 LRS Main Record, QA04
SCPA Mai n Record, QLAO5 record, (LA06 record, AA07 Record, (.A12 Record, QA13 Record,
@AQ.A14 Record, Q.A15 Record

Short Description: APID Data Availability Flag

Product Data Type: ilb (8)
Total Bytes: 8
Product Units: n/a

I'nvalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -127

Product Maxi mum 127

Descri pti on: Fl ag i ndi cat i ng whi ch packets (APl Ds) for each second are avail abl e

mssing, or filled. APID 19 is broken down further into Altineter D gitizer, Photon
Counter, Aoud Digitizer, GPS/DEM and C&T sections.
Pl ease see <a href="flags/i _API D AvFl g. pdf’ > the PDF flag description</a> for nore de-

tails.

Comment s:

Product Var Nare: i _AttFl g2

Is el enent of: @A05 record, QA06 record, AA12 Record, (QA13 Record, Q.Al4

Record, GL.A15 Record
Short Description: Attitude Flag 2
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Product Data Type: i1b (20)
Total Bytes: 20
Product Units: NA
Invalid Value/Flag: no
Is Correction Flag?: NA

No

0

I's Unsi gned?:

Product M ni num

Product Maxi num 15

Descri pti on: Denotes at 40/ sec rate whether precision attitude was used to de-

ternmne spot location, and if problens with LPA etc.
Pl ease see <a href="flags/i _AttFl g2. pdf’'> the PDF fl ag description</a> for nore details.
Comrent s:

Product Var Nare: i _spareb

I's el enent of: A.A14 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

Comrent s:

Product Var Nare: i _FrameQ-

I's el ement of: QGLA05 record, (LA06 record, GLA12 Record, G.A13 Record, G.Al14
Record, Al15 Record

Short Description: Atinmeter Frame Quality Fl ag

Product Data Type: i1lb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: Denotes all bad data (no signal in whole frame), or all data good
and all science teamrecomrended corrections applied

Pl ease see <a href="flags/i _FrameQ@. pdf’ > the PDF fl ag description</a> for nmore details.

A

Hogggzl—\

Comment s:
Product Var Nane: i_ ObFg
Is el enent of: @@ A01 Main Record , ALAD2 Record, QAD5 record, A06 record, AAQ7

Record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al5 Record
Short Description: PCD flag (Cbit Fl ag)

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: NA

Invalid Value/Flag: no
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 128

Descri ption: Denotes quality of orbit, whether predicted or precision, |oss of

GPS data, naneuver-degraded, etc.
Pl ease see <a href="flags/i _ObFl g.pdf’> the PDF flag description</a> for nore details.
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Comment s:
Product Var Nane: i _rngCorrFl g
Is elenent of: @QA05 record, Q.A06 record, AAl12 Record, (A A13 Record, Q.Al4

Record, GAl15 Record
Short Description: Range Correction Fl ag

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 32767

Descri pti on: Denot es whi ch geophysi cal or instrunent corrections have been ap-

plied to the range in the calculation of the el evation on this record.
Pl ease see <a href="flags/i _rngCorrFl g. pdf’> the PDF flag description</a> for nore de-

tails.

Comment s:

Product Var Nane: i_ CorrStatFl g

Is el enent of: QLA06 record, (A12 Record, G.A13 Record, (Q.Al4 Record, G.A15
Recor d

Short Description: Correction Status Fl ag

Product Data Type: ilb (2)

Total Bytes: 2

Product Units: NA

Invalid Value/Flag: no
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 32767

Descri ption: For each geophysical correction that has multiple val ues denotes

whi ch al gorithmor nodel was used.
Pl ease see <a href="flags/i_CorrStatFl g.pdf’> the PDF fl ag description</a> for nore de-

tails.

Comment s:

Product Var Nare: i _beam coel ev

I's el enent of: QGLA05 record, QLA06 record, ALA07 Record, (.A12 Record, G.A13
Record, (G Al4 Record, AQ.Al5 Record

Short Description: Co-el evati on

Product Data Type: i4b

Total Bytes: 4

Product Units: degr ees* 100

Invalid Value/Flag: i4b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi mum 36000

Descri ption: Co-elevation (CE) is direction fromvertical of the | aser beamas

seen by an observer |ocated at the | aser ground spot. Comrents:

Product Var Name: i _beam azi nuth

Is el enent of: QLA05 record, AQA06 record, AQLAD7 Record, AQAl12 Record, GQ.A13
Record, (.A14 Record, GQ.Al15 Record

Short Description: Azi mut h

Product Data Type: i4b

Total Bytes: 4

Version 8 Page D-140 November 2005



Data Dictionary

GLAS Standard Data Products Specification - Level

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

degr ees* 100

i 4b

NA

No

0

36000

Az is the direction cl ockwi se fromnorth of the | aser beamvector

as seen by an observer at the | aser ground spot view ng toward the spacecraft (i.e., the
vector fromthe ground to the spacecraft). Conments:

Product Var Narre:
Is el ement of:

i _AttFlgl
Q@ A05 record, Q.A06 record, AQA07 Record, Q_A12 Record, Q.A13

Record, (Q.Al14 Record, GQ.Al15 Record

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Attitude Flag 1

i2b

2

N A

No

NA

No

0

32767

At 1/sec denotes large off-nadir angle, ocn sweep, target of op-

portunity, steering to reference track.
Pl ease see <a href="flags/i _AttFl gl. pdf’' > the PDF fl ag description</a> for nmore details.

Commrent s:

Product Var Name:
I's el ement of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:

i _Spareb
AQ.A14 Record
Spares
ilb (2)
2

N A

No

NA

No

nul |

nul |

i _DEM hires_src

G.A14 Record

H gh Resol ution Source Fl ag
i1b ( 40)

40

NA

No

NA

No

0

127

Pl ease see <a href="flags/i _DEMhires_src.pdf’ > the PDF flag de-

scription</a> for nmore details.

Comment s:

Product Var Nare:
Is el enent of:
Short Description:

i DEMhires_elv
G.A14 Record
H gh Resol ution E evation

November 2005

Page D-141 Version 8



GLAS Standard Data Products Specification - Level 2

Data Dictionary

Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Coment s:

Product Var Name:

Is el enent of:
Record, @GQ.Al5 Record
Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i2b ( 40)
80
neters

i 2b

NA

No

-500
13000

i _sat Ndx
QLA05 record, QA06 record, (QAl12 Record, (LA13 Record, Q.Al4

Saturation | ndex

i 1b (40)

40

ns

i 1b

NA

Yes

0

255

The count of the nunber of gates in a waveformwhi ch have an am

plitude greater than or equal to i_satNdxTh (set in anc07_0004). The val ue 255 means 255
or nore gates are above the saturation index threshol d (i_satNdxth).

Comment s:

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comrent s:

Product Var Narre:
I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:

i _sat RngCorr
Q@ A06 record, Q.A12 Record, &QAl3 Record, Q.Al4 Record, Q.Al15

Saturation Range Correction
i2b ( 40)

80

nm

i2b

No

No

0

100

i_satCorrFl g
@QA06 record, Q.A12 Record, A.A13 Record, (A_LA14 Record, Q.A15

Saturation Correction F ag

i1b ( 40)

40

NA

No

NA

NA

NA

NA

This is a flag for i_satRngCorr, i_satNrgCorr & i_satPwdCorr.

i _satNrgCorr
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Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comrent s:

Product Var Nane:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:

Is el enent of:
Record, @G@.Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Comment s:

lating energy fromit.

QA06 record, AQA12 Record, Q.A13 Record, AAl14 Record, Q.A15
Saturation Energy Correction

i2b ( 40)

80

mm

i2b

NA

No

0

100

i _sat PndCorr

QA06 record, Q.A12 Record, A.A13 Record, A _A14 Record, Q.Al15
Saturation Pul se Wdth Correction

i2b ( 40)

°5%538

100

i_gval _rcv

Q_A05 record, QA06 record, Q.Al12 Record, (LA13 Record, Q.Al4

Gai n Val ue used for Received Pul se

i 2b (40)

80

counts

i2b

NA

No

0

200

Gai n val ue used for received pul se - uncal i brat ed.

This value is in counts and needs to be calibrated before cal cu-
Sane as variable in GLA01_Long/i _gai nSet 1064.

Product Var Nare: i _RecNrgAl
I's el ement of: QLA05 record, (LA06 record, GLA12 Record, G.A13 Record, G.Al14
Record, Al15 Record
Short Description: Recei ved Energy signal begin to signal end
Product Data Type: i2b ( 40)
Total Bytes: 80
Product Units: 0.01 fJoul es
Invalid Value/Flag: i_APID AvFl g
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi mum 32000
Descri ption:
Comment s:
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Product Var Narre: i_FRr_cldtop

Is el ement of: @AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15
Recor d

Short Description: Ful | Resol ution 1064 d oud Top

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: deka-neters

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 1030

Descri ption: Full resolution (40 Hz) cloud top height obtained fromthe 1064
at mospheri c channel . This parameter is for a 1 second record. This paraneter is in GAQ9.
Comrent s:

Product Var Nare: i_FRr_qaFl ag

Is el enent of: QA06 record, AA12 Record, Q.A13 Record, AAl14 Record, Q.A15
Record

Short Description: Full Resolution 1064 Quality Flag

Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: NA

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num
Product Maxi num 5

Descri ption: Pl ease see <a href="flags/i _FR r_qaFl ag. pdf’ > the PDF flag de-
scription</a> for nmore details.

Coment s:

= O

Product Var Nare: i FRr_ODlg

I's el ement of: QA06 record, (LA12 Record, G.A13 Record, G.A14 Record, G.A15
Recor d

Short Description: Ful | Resolution 1064 Optical Depth Fl ag

Product Data Type: ilb ( 40)

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: This paraneter is for a 1 second record. This paraneter is alsoin
GLA11. Coment s:

CCE£6£S

Product Var Narre: i_FRr_intsig

Is el enent of: QLA06 record, AA12 Record, QA13 Record, AA14 Record, Q.A15
Recor d

Short Description: Ful | Resol ution 1064 |Integrated Signal

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: e7/ (msr)

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0
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Product Maxi mum
Descri ption:

10000
Though called ‘integrated signal’

this is actually an average of

all bins in the above-ground portion of the 1064 40 Hz profile with val ues above the
threshold of 1.0e-7 (1/(msr) units). This paraneter is for a 1 second record. This pa-
rameter is also in GAD9.

Comrent s:

Product Var Nare: i _nsRngCor r

Is el ement of: @AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Recor d

Short Descri ption: Mul ti-Scatter Range Correction

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: Unknown

Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 0

Descri ption:

Comment s:

Product Var Name: i_msCorrFl g

I's el enent of: GLA06 record, (LA12 Record, G.Al13 Record, G.A14 Record, G.A15

Record

Short Description: Mil ti-Scatter Range Correction

Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: Unknown

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 0

Descri pti on:

Comrent s:

Product Var Narre: i _Surface_tenp

I's el enent of: QA06 record, QA12 Record, (A13 Record, Q.Al4 Record, QA.A15

Recor d

Short Description: Surface Tenperature

Product Data Type: i2b

Total Bytes: 2

Product Units: degrees Cel sius * 100

Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 10000

Product Maxi num 10000

Descri ption:

Comment s:

Product Var Nare: i _Surface_pres

I's el enent of: GLA06 record, (LA12 Record, G.A13 Record, G.A14 Record, G.A15

Record

Short Description: Surface Pressure

Product Data Type: i2b

Total Bytes: 2

Product Wnits: mllibars of mercury * 10
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Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 20000

Descri pti on:

Comrent s:

Product Var Nane: i _Surface relh
I's el enent of: QLA06 record, (A12 Record, G.A13 Record, Q.Al4 Record, G.A15
Recor d

Short Description: Relative HUmMdity
Product Data Type: i2b

Total Bytes: 2

Product Units: percentage * 100

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 10000
Descri ption:

Comment s:

Product Var Name: i _Spare7?
Is el enent of: GLA14 Record
Short Description: spares
Product Data Type: ilb ( 566)
Total Bytes: 566
Product Units: NA

Invalid Val ue/ Fl ag: nul |
Is Correction Flag?: NA

I's Unsi gned?: No
Product M ni num nul |
Product Maxi mum nul |
Descri pti on:
Comrent s:
D.1.8 GLA15 Record
Product Var Nane: i _rec_ndx
Is el enent of: GLA01 Long Waveform Record, G.A01 Main Record ,

GLA01_Short _Record, (LA02 Record, G.A03 Main Record, G_A04 BST Miin Record, G.A04 GYRO
Mai n Record, (QA04 | ST Main Record, (A A04 LPA Main Record, (Q_A04 LRS Main Record, QA04
SCPA Mai n Record, (AO05 record, AA06 record, A.A07 Record, (_A08 Record, QA09 Record,
@QA10 record, QAl1l1 Record, A.A12 Record, AQA13 Record, AQ.Al4 Record, Q.A15 Record
Short Description: GLAS Record | ndex

Product Data Type: i4b
Total Bytes: 4
Product Units: N A

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri ption: Uni que index that relates this record to the correspondi ng
record(s) in each A.AS data product.

Comrent s:

Product Var Nare: i _UTCTi ne
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Is el enent of: GLA01 Long Vveform Record, G.AO1 Main Record ,

@ A01_Short Record, (&A02 Record, G.A03 Main Record, (A04 BST Miain Record, G.A04 GYRO
Mai n Record, (1 AD04 | ST Main Record, GLA04 LPA Main Record, (A _A04 LRS Mai n Record, A.A04
SCPA Mai n Record, @QA05 record, @A06 record, AA07 Record, QA08 Record, AA09 Record,
@QA10 record, Q.All Record, A.A12 Record, QA13 Record, Q.Al4 Record, GQ.A15 Record
Short Description: Transnit Tine of First Shot in frane in J2000

Product Data Type: i4b (2)
Total Bytes: 8
Product Units: seconds, m croseconds

Invalid Value/Flag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 2147483647

Descri pti on: The transmt time in UTC of the 1st shot in the 1 second frane

referenced to noon on Jan 1, 2000. The first itemis the whol e nunber of seconds ; the
second itemis the fractional part in mcroseconds.

Comment s: This is not the ground bounce time, but the transnt tine.
Product Var Narre: i _transtine

Is el ement of: @Q_A05 record, AA06 record, AA12 Record, (Q.A13 Record, A.Al4
Record, (LA15 Record

Short Descri ption: e way transit time

Product Data Type: i2b

Total Bytes: 2

Product Units: m cr oseconds

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 4000

Descri ption: Ohe way transit time cal cul ated using the prelimnary range of fset.

This is added to the UTCtinme tag to get the ground bounce times at which to calcul ate
the orbit

Comment s:

Product Var Nare: i _Sparel

Is el enent of: Q.A15 Record
Short Descri ption: Spar e
Product Data Type: ilb (2)

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum nul |

Product Maxi mum nul |

Descri ption:

Comment s:

Product Var Nane: i _del t agpst ntor

Is elenent of: @QA05 record, Q.A06 record, AAl2 Record, (A A13 Record, Q.Al4
Record, Q.A15 Record

Short Description: Delta GPS tine correction
Product Data Type: i4b

Total Bytes: 4

Product Units: nanoseconds

Invalid Value/Flag: gi _invalid_idb
I's Correction Flag?: NA
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I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 1000000

Descri ption: The hi gh frequency delta GPStine correction cal cul ated during the
preci sion orbit processing step.

Comrent s:

Product Var Narre: i _dShot Ti ne

Is el ement of: GA_A01 Main Record , (QA04 LPA Main Record, Q.A05 record, A.AD6

record, QLA12 Record, Q.A13 Record, (.Al4 Record, A.Al5 Record
Short Description: Laser Shot Time Deltas (shots 2-40)

Product Data Type: i4b (39)
Total Bytes: 156
Product Units: m cr oseconds

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 1200000

Descri ption: The tine deltas of pulses 2 through 40 to i _UTCTine, the UTCtime

tag of the first pulse in the 1-second data frane. Adding the deltas to i UTCTine will
give the user the time of each individual shot in the frane.

Conment s: To calculate the tine for shots 2-40, add these deltas to the tine
of the first shot.

Product Var Narre: i _lat

I's el enent of: Q.A15 Record

Short Description: Coordinate Data, Latitude, specific to ocean range
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: m cr odeg

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 90000000

Product Maxi num 90000000

Descri pti on: The geodetic latitude of the forty | aser spots inthe 1 second time

frame, conputed fromthe Precision orbit determned GAS | aser antenna ground nadir co-
ordinates, precision attitude, and ocean-specific range after all instrunent correc-
tions, atnospheric del ays and ti des have been applied. The val ues are i n degress North.

Comment s:

Product Var Narre: i _lon

Is el enent of: Q.A15 Record

Short Description: Coordi nate Data, Longitude, specific to ocean range
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: m cr odeg

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 360000000

Descri pti on: The | ongitude of the forty | aser spots in the 1 second tine frane,
conput ed fromt he Preci sion orbit determ ned GAS | aser ant enna ground nadi r coor di nat es,
precision attitude, and ocean-specific range after all instrunent corrections, atno-
spheric del ays and ti des have been applied. The values are in east |ongitude.
Comrent s:
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Product Var Narre: i_elev

Is el enent of: GLA15 Record

Short Descri ption: Ccean Surface Hevation
Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 500000

Product Maxi num 10000000

Descri pti on: Surface elevation with respect to the ellipsoid at the spot |oca-

tion determned by range using the fitting algorithmafter instrument corrections, at-
nmospheric del ays and tides have been appli ed.

Comment s:
Product Var Name: i _PADPoi nt
Is el enent of: Q@ A05 record, Q.A06 record, AQAl2 Record, QA13 Record, Q.Al4

Record, @GQ.Al15 Record
Short Description: PAD Pointing unit Vector in | CRF

Product Data Type: idb (6, 40)
Total Bytes: 960
Product Units: Uni t | ess*1000000

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 1000000

Product Maxi mum 1000000

Descri ption: Unit vectors giving the pointing direction of the laser with re-

spect to the GAS optical bench axes in the | CRF reference frane, one vector for each
of the 40 shots, at the shot (transmt) time. Each conponent is conposed of 2 4-byte

itens.

Comment s:

Product Var Nare: i _PCDFi xedPos

Is el enent of: GLAO5 record, LA06 record, GA12 Record, (QAl13 Record, GQ.Al4
Record, @Q.Al5 Record

Short Description: Position orbit vector in | CRF

Product Data Type: idb (6, 40)

Total Bytes: 960

Product Units: 3* (m m

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num -7.0E+10

Product Maxi num 7. OE+10

Descri ption: Spacecraft position vectors in|CRFof thelaser point of reference

on the spacecraft, one vector for each of the 40 shots, at the bounce (transnit plus
transit) time. Each el ement is conposed of 2 4-byte itens. The first is mand the second
is mllineters.

Comment s:
Product Var Nare: i _sigmatt
Is el enent of: Q@ A05 record, Q.A06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, @GQ.Al15 Record
Short Description: Attitude Quality Indicator

Product Data Type: i 2b (40)
Total Bytes: 80
Product Units: Unitless
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Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Comrent s:

i2b

NA

No

0

6000

Attitude quality indicator. Values: 0=good; 50=warni ng; 100=bad.
This indicator currently has only 3 val ues: 0, 50, and 100, | eaving

open the opportunity to use nunbers in between for further resol uti on of the degradation
as our know edge i nproves.

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Narre:

I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

m nati on processing;
Comment s:

Product Var Nare:
Is elenent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is el enent of:
Record

i _Azimuth

Q@ A06 record, Q.A12 Record, &QAl3 Record, Q.Al4 Record, Q.Al15
Local Azimuth

i 4b

4

mllideg

i4b

NA

No

0

360000

Azinmuth of the footprint path.

i _Sol Ang
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Sol ar | nci dence Angl e

i 4b

4

m cr odeg

i 4b

NA

No

- 90000000

90000000

The sol ar incidence angl e determ ned during Precision Obit Deter-
it provides the operational sun angle estinate.

i _tpintensity_avg
QLA06 record, AA12 Record, Q.A13 Record, AAl14 Record, Q.A15

Transmt Pulse intensity - frane avg
i 4b

4

counts

i 4b

NA

No

0

25500

i _tpazi nuth_avg
@ A06 record, Q.A12 Record, A.A13 Record, (A .Al4 Record, Q.Al15
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Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Commrent s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is elenent of:
Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Nare:
Is elenent of:
Record

Transmt Pulse azimuth - frame avg
i 2b

2

degrees*10

i2b

NA

No

0

3600

i _tpeccentricity_avg
QLA06 record, AA12 Record, QA13 Record, @A14 Record, Q.A15

Transmt Pul se eccentricity - frame avg
i 2b

2

Uni t | ess*1000

i2b

NA

No

0

1000

i _tpmaj oraxis_avg
Q@ A06 record, Q.A12 Record, A.Al3 Record, (A Al4 Record, Q.Al15

Transit Pul se najor axis - frane avg
i 2b

2

cm

i2b

NA

No

0

10000

i _Spare2
GLA15 Record
Spare
ilb (2)
2

N A

No

NA

No

nul |

nul |

i _gdH
@ A06 record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al15
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Short Description: Geoi d

Product Data Type: i2b ( 2)
Total Bytes: 4
Product Units: cm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 20000

Product Maxi mum 20000

Descri ption: The hei ght of the geoi d above the ellipsoid for the first and | ast
shot in the record.

Comrent s:

Product Var Narre: i_erBHv

Is el ement of: @AQ_A06 record, A.A12 Record, A A13 Record, A.A15 Record
Short Description: Solid Earth Tide Hevation (at first & last shot)
Product Data Type: i2b ( 2

Total Bytes: 4

Product Units: mm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 10000

Product Maxi num 10000

Descri ption: The solid earth tide elevation for the first & last shot in the
record.

Comment s:

Product Var Name: i _spHEv

I's el enent of: GLA06 record, (LA12 Record, G.A13 Record, G.A14 Record, G.A15
Record

Short Description: Tide E evations, Specific

Product Data Type: i2b ( 4)

Total Bytes: 8

Product Units: mm

Invalid Value/Flag: i2b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 10000

Product Maxi mum 10000

Descri pti on: Atideelevationcalculated fromalternate tide nmodel s for specific
regions for shots 1, 11, 21, and 31.

Comrent s:

Product Var Nane: i |dElv

I's el enent of: GLA06 record, (LA12 Record, G.A13 Record, GQ.Al4 Record, G.A15
Recor d

Short Description: Load Ti de H evation

Product Data Type: i2b ( 4)

Total Bytes: 8

Product Units: mm

Invalid Value/Flag: i2b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 10000

Product Maxi mum 10000

Descri ption: The load tide el evation applied to each shot. El enents 1-4 of the
load tide vector are applied to shots 1-10, 11-20, 21-30, and 31-40, respectively.Com
nents: The load tide is NOT NECESSAR LY the load tide for shots
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1,11, 21, 31.
to all
Product Var Nane:

I's el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

shot .

Comment s:

Product Var Nane:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Fl ag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

for each shot.
Comment s:

Product Var Narre:

Is el enent of:
Record, (1Al15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:

Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num

It is calculated for the first valid shot in each group of 10 and applied
valid shots in the group.

i_ocHv
@ A06 record, Q.A12 Record, A.A13 Record, A_A14 Record, Q.Al15

Ccean Tide Bl evation (at first & last shot)
i2b (2

4

mm

i2b

NA

No

- 10000

10000

The ocean tide elevation at first & | ast shot

i _wIrop
QA06 record, AQA12 Record, Q.A13 Record, @Al14 Record, Q.A15

Range Correction_ VWt Troposphere

i2b (2

4

nm

i 2b

NA

No

- 1000

0

The range correction due to the wet troposphere at first & | ast

i _dTrop

GLA06 record, A A12 Record, G.A13 Record, G.Al5 Record
Range Correction, Dry Troposphere

i2b ( 40)

80

nm

i 2b

NA

No

- 2500

0

The range correction due to the dry troposphere; one correction

i _surfType
QLA06 record, AQA07 Record, (Q.Al12 Record, (Al3 Record, Q.Al4

Regi on Type
i1b

1

N A

No

NA

No

1
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Product Maxi mum
Descri ption:

15
Describes the region type or types associated with each shot I|ce

Sheet, ocean, sea ice, or Land.
Pl ease see <a href="flags/i_surfType.pdf’ > the PDF flag description</a> for nore de-

tails.
Commrent s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Comment s:

Product Var Narre:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _Spare3
@Q.A15 Record
Spar es
ilb (3)
3

N A

No

NA

No

nul |

nul |

i_DEMelv
Q@ A06 record, Q.A12 Record, A.A13 Record, A Al4 Record, Q.Al15

DEM H evati on

i4b ( 40)

160

cm

i 4b

NA

No

- 50000

1000000

E evation with respect to sealevel as interpolated froma D gital

E evation Map (DEM at each footprint |ocation.

Comment s:

Product Var Nare:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
I'nvalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

i_refRng

GLA06 record, G.A12 Record, (LA13 Record, G.A15 Record
Ref erence Range

i4b ( 40)

160

mm

i 4b

NA

No

400000000

1000000000

Range i n distance cal cul ated fromthe ti me between t he peak of the

transmt pul se and the farthest gate fromthe spacecraft of the received pul se. See the
rngcorrflg to determne any corrections that have been appli ed.

Comment s:

Product Var Narre:
Is el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:

i _TrshRngOh f

QA06 record, AQA12 Record, Q.A13 Record, AAl5 Record
Threshol d Retracker Range O f set

i4b ( 40)

160

nm
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Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 150000

Product Maxi num 0

Descri pti on: Ofset to be added to i _refRng to give the range in distance to
the threshol d retracker | ocation on the received echo using standard paraneters.
Coment s:

Product Var Nare: i _ocRngf f

I's el ement of: GLAO6 record, GLA15 Record

Short Description: Ccean Range Cff set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi mum 0

Descri ption: Range of fset to be added to i _refRng to cal cul ate the range using
the al gorithm deemed appropriate for oceans.

Comment s:

Product Var Nare: i _S gEndOr f

Is el enent of: QLA06 record, AQA12 Record, GQ.A13 Record, AAl5 Record
Short Descri ption: Signal End Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi num 0

Descri pti on: Ofset to be added to i _refRng to give the range in distance to

the | ocation on the received echo cal cul ated as the end of signal (farthest fromthe
spacecraft) using standard paraneters. Cooment s:

Product Var Nare: i_cntRgOrf

I's el enent of: QLA06 record, (A12 Record, (A13 Record, G.A15 Record
Short Description: Centroid Range O f set

Product Data Type: i4b ( 40)

Total Bytes: 160

Product Units: mm

Invalid Value/Flag: i4b
I's Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum - 150000

Product Maxi mum 0

Descri ption: Cffset to be added to i _refRig to give the range in distance to

the location of the centroid of the received echo fromsignal begin through signal end
defined by the standard paraneters.

Comrent s:

Product Var Narre: i _reflctUncorr

I's el enent of: QA05 record, QA06 record, (A12 Record, Q.A13 Record, Al4
Record, (LA15 Record

Short Description: Reflectivity not corrected for Atnospheric Effects
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Product Data Type: i4b ( 40)
Total Bytes: 160
Product Units: Uni t | ess* 1E06

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 1000000

Descri pti on: The refl ectance (not corrected for atnospheric effects) is cal cu-

lated as the ratio of the received energy after it has been scaled for range, and the
transnitted energy. The corrected reflectance may be cal culated fromthis uncorrected
reflectance by dividing by er(-2(tc+ta+tm)), where tc is the cloud (col um) integrated
optical depth, ta is the aerosol (colum) integrated optical depth, and tmis the no-
| ecul ar optical depth.

Conment s: This uses all signal between signal begin and signal end.
Product Var Name: i_reflCor_atm

Is el enent of: GLA06 record, (LA12 Record, G.A13 Record, G.A14 Record, G.A15
Record

Short Description: Reflectivity Corrected At mospheric Effects

Product Data Type: i4b

Total Bytes: 4

Product Units: Uni t| ess*1E06

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 1000000

Descri ption: This corrected reflectance is calculated fromthe uncorrected re-

flectance by dividing by e*(-2(tc+ta+tm)), where tc is the cloud (colum) integrated
optical depth, tais the aerosol (colum) integrated optical depth, and tmis the no-
I ecul ar optical depth.

Comment s:
Product Var Name: i _maxSmAm
Is elenent of: Q@ A05 record, Q.A06 record, AAl2 Record, QA13 Record, Q.Al4

Record, @Q.Al15 Record
Short Description: Peak Anplitude of Smoot hed Received Echo

Product Data Type: i2b ( 40)
Total Bytes: 80
Product Units: Tenth of nillivolts

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num - 300

Product Maxi num 30000

Descri ption: The peak anplitude of the received echo after it has been snoot hed
to renove high frequency noise (see ATBD).

Comment s: This is calcul ated after converting the return to vol t age.
Product Var Nare: i _SigmaBv

I's el enent of: G.A15 Record

Short Description: Signma of E evation

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: mm

Invalid Value/Flag: i2b

Is Correction Flag?: NA

I's Unsi gned?: No
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Product M ni mum
Product Maxi mum
Descri pti on:

0
32000
E evation error estimates, the error fromthe Gaussian fit to the

recei ved echo associated with the centroid of the | ast peak using standard parane-

ters. Comrent s:

Product Var Nare:

Is elenent of:

Short Descri ption:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
ting procedure,
Comrent s:

Product Var Narre:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _nunPk

QLA06 record, AQA12 Record, Q.A13 Record, AAl5 Record
Nunber of Peaks found in the Return

ilb ( 40)

The nunber of peaks in the return echo found by the Gaussian fit-

usi ng standard par aret ers.

i _skew2
Q@ A05 record, Q.A06 record, AAl2 Record, (A A13 Record, Q.Al15

Skewness

i2b ( 40)

80

unitless * 100
i2b

NA

No

- 10000

10000

The skewness of the received echo fromsignal begin to signal end

usi ng standard paraneters.

Comment s:
bef ore cal cul ati on.

Product Var Nane:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Not e that the recei ved echo was cal i brated and converted to vol t age

i _CcRuf RVB

GLA15 Record

RVS of el evations used for 1-sec mean el evation
i 4b

4

i 4b

NA

No

0

120000

i _QcMeanEl ev

GLA15 Record

Mean el evation over 1 sec
i 4b

4

nm

i 4b

November 2005

Page D-157 Version 8



GLAS Standard Data Products Specification - Level 2

Data Dictionary

I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Comment s:

Product Var Nare:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
responds to signal
Comment s:

Product Var Name:

I's el enent of:

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
responds to signal
Comment s:

Product Var Nare:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
I'nvalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

fit and the received echo using standard parareters.

NA

No

- 500000

10000000

1 -sec nean el evation

i _| owH ev
@Q.A15 Record
Lowest E evation
i4b ( 40)
160

mm

i 4b

NA

No

- 500000
10000000

Lowest elevation in footprint, with all corrections applied (cor-

end) using standard paraneters.

i _hi ghH ev

G.A15 Record

H ghest H evation
i4b ( 40)

160

mm

i 4b

NA

No

- 500000

10000000

H ghest elevation in footprint, with all corrections applied (cor-

begi n) using standard paraneters.

i _QceanVar

@Q.A15 Record

Standard Devi ation of the ocean Gaussian Fit

i2b ( 40)

80

mllivolts

i2b

NA

No

0

25500

The Standard deviation of the difference between the functional
It is directly taken from GLAO5

parameter d_w FitSDev_2 (standard).

Comment s:

Product Var Narre:
Is el enent of:

Record, GQ.Al15 Record

Short Description:
Product Data Type:
Total Bytes:

i _El vuseF g
QLA05 record, QA06 record, QAl12 Record, (LAl3 Record, Q.Al4

H evation use flag
ilb ( 5)
5
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Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

used or not (1 bit set/shot).

nore i nfornation.
Comment s:

Product Var Name:
Is el enent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:

N A

No

NA

No

-127

127

Fl ag i ndi cating whether the el evations on this record shoul d be
See the <a href="flags/i_H vuseFl g. pdf’ >PDF file</A> for

i _atmavail
QA06 record, AA12 Record, Q.A13 Record, AAl4 Record, Q.A15

At nosphere Availability Flag
i 1b

oggg;n—\

15
P ease see <a href="flags/i_atmavail.pdf’> the PDF flag descrip-

tion</a> for nore details.

Commrent s:

Product Var Name:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:
Conment s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
Is el ement of:

i _erd
Q@ A06 record, Q.A12 Record, A.A13 Record, A Al4 Record, Q.Al15

Esti mat ed Range Del ay
i 2b

2

MIlimeters

i2b

NA

No

0

1000

i _rdu
QLA06 record, AA12 Record, QA13 Record, @A14 Record, Q.A15

Range Del ay Uncertainty
i 2b

2

MIlineters

i2b

NA

No

0

10000

i _cldl_nsw
Q@ A06 record, Q.A12 Record, AQAl13 Record, Q_Al4 Record, Q.Al15
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Record

Short Description: doud Miltiple Scattering Varning Fl ag
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum 15

Descri pti on: The mul tiple scattering warning flag (MSWF) is based on the total
col umm optical depth (aerosol plus cloud) cal culated i n GLA11 using 532nm It is intended
as a way to quickly obtain information about the potential severity of nultiple scat-
tering with regards to the range-to-surface cal culated by the altimetry processing soft-
ware. It will be output on the GQLA1l product for use by the altinetry group. The nultiple
scattering warning flag will have val ues ranging fromO0-14, based on the total colum
optical depth as detailedin the PDF.

A warning flag value of 15 will signify ?invalid?. Aninvalid will be encoded if an
optical depth in any of the layers in the 1-second col um coul d not be cal cul ated. This
usual |y occurs in a very optically ?thi ck? cl oud whi ch exti ngui shes the signal. It could
al so occur if the extinction-to-backscatter ratio assignnent is set too high, causing
the transnission calculations in the lidar inversion to go out-of-range. Pl ease see <a
href="flags/i_cl dl_nsw _elv.pdf’'> the PDF flag description</a> for nore details.

og;g;n—-é

Comrent s:

Product Var Narre: i _MRC af

Is el ement of: @AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15
Recor d

Short Description: Medi um Resol ution doud Availability Fl ag
Product Data Type: ilb

Total Bytes: 1

Product Units: NA

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 15

Descri ption: P ease see <a href="flags/i _MRC af.pdf’> the PDF flag descrip-
tion</a> for nore details.

Comment s:

Product Var Name: i _COcRvBgf

Is el enent of: GLA15 Record

Short Description: Ccean RMB Roughness Quality Flag
Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: nul |

Invalid Val ue/ Fl ag: N
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 1

Descri ption: Data quality flag for the ocean roughness.

Pl ease see <a href="flags/i _CcRVBqf. pdf’ > the PDF fl ag description</a> for nmore details.
Comment s:

Product Var Nane: i BvFg

I's el enent of: QGLA05 record, (LA06 record, (LA12 Record, GQ.A13 Record, GAl14

Record, Q.A15 Record
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Short Description: H evation Definition Fl ag
Product Data Type: ilb ( 40)

Total Bytes: 40

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 127

Descri ption: I ndi cat es whi ch | ocati on on t he recei ved echo was used to cal cul ate

the el evation on the record.

Pl ease see <a href="flags/i _H vFl g. pdf’ > the PDF fl ag description</a> for nore details.
‘For LAD6 and 12-15, bits are set to reflect Standard Fitting. For GLA14, bits are set
toreflect Alternate Fitting. Al though defined as a pass-thru, the val ues are different
on AQA06/12-15 and A.A14.’

Comrent s:

Product Var Nare: i _rng_UQF

Is el enent of: QA06 record, AQA12 Record, Q.A13 Record, @Al14 Record, Q.A15
Record

Short Description: Range Offset Quality/Use F ag

Product Data Type: i2b ( 40)

Total Bytes: 80

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi num 32767

Descri ption: Data quality flag for the range offsets on this record.

Pl ease see <a href="flags/i _rng_UQ. pdf’' > the PDF fl ag description</a> for nmore details.
Coment s:

Product Var Nare: i _atnmF

I's el enent of: QLA05 record, (LA06 record, GLA12 Record, G.A13 Record, GLAl14

Record, G.A15 Record
Short Description: At mosphere Fl ag

Product Data Type: ilb ( 10)
Total Bytes: 10
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num
Product Maxi mum
Descri ption:
were favorabl e.
Pl ease see <a href="flags/i_atnQF. pdf’> the PDF flag description</a> for nmore details.
Comment s: If forward scattering occurs, it nay map to an error in the ele-
vation rmeasurement. Users nay want to delete data with forward scattering.

- = O

ndi cates fromLI DAR channel if conditions for forward scattering

Product Var Nare: i _timecorflg

Is el enent of: QA01 Mai n Record , ALAD2 Record, (LA03 Mai n Record, G_A04 BST Mai n
Record, &.A04 GYRO Mai n Record, (1 A04 | ST Main Record, Q.A04 LPA Main Record, Q.A04 LRS
Mai n Record, GQ.A04 SCPA Main Record, @Q.A05 record, AQA06 record, QA07 Record, AA08
Record, (Q_A09 Record, Q.A10 record, A.All Record, (A12 Record, Q.Al13 Record, GQ.Al4
Record, Q.A15 Record

Short Description: time correction flag

Product Data Type: i2b
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Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num 32767

Descri ption: I ndi cat es what instrunent or bias corrections were applied to the
tinmes on this record. Please see <a href="flags/i _tinecorflg.pdf’'> the PDF flag descrip-
tion</a> for nore details.

CEEELD

Comment s:
Product Var Nare: i _APID AvFl g
Is el enent of: GLA01 Main Record , ALAD2 Record, QA04 BST Mai n Record, ALA04 GYRO

Mai n Record, (1 A04 | ST Main Record, (LA04 LPA Main Record, (A _A04 LRS Mai n Record, A.A04
SCPA Mai n Record, @QA05 record, @A06 record, A A07 Record, AA12 Record, A.Al13 Record,
AQ.Al4 Record, Q.Al15 Record

Short Description: APID Data Availability Flag

Product Data Type: ilb (8)
Total Bytes: 8
Product Units: n/a

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum -127

Product Maxi mum 127

Descri ption: Fl ag i ndi cati ng whi ch packets (APl Ds) for each second are avail abl e

mssing, or filled. APID 19 is broken down further into Altineter Dgitizer, Photon
Counter, Qoud D gitizer, GPS/DEM and C&T sections.
Pl ease see <a href="flags/i_API D AvFl g. pdf’ > the PDF flag description</a> for nore de-

tails.

Comrent s:

Product Var Nare: i _AttFl g2

Is el enent of: Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, G.A15 Record
Short Description: Attitude Flag 2

Product Data Type: i1b (20)
Total Bytes: 20
Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 15

Descri ption: Denotes at 40/ sec rate whether precision attitude was used to de-

ternmine spot location, and if problens with LPA etc.
Pl ease see <a href="flags/i _AttFl g2. pdf’' > the PDF fl ag description</a> for nmore details.

Comrent s:

Product Var Nare: i _spareb

I's el enent of: G.A15 Record
Short Descri ption: Spar es
Product Data Type: i1lb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:

EE55"
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Product M ni mum 0

Product Maxi mum 0

Descri pti on:

Comment s:

Product Var Nare: i _FrameQ-

Is el enent of: Q_A05 record, QA06 record, QAl12 Record, (AQLA13 Record, Q.Al4

Record, @GQ.Al15 Record

Short Descri ption: Atineter Frame Quality Fl ag
Product Data Type: ilb

Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption: Denotes all bad data (no signal in whole frame), or all data good
and all science teamrecomrended corrections applied

Pl ease see <a href="flags/i_FrameQ@. pdf’' > the PDF fl ag description</a> for nore details.

A

Hog§gzl—\

Comment s:
Product Var Name: i_ObFlg
Is el enent of: Q@ A01 Main Record , Q.A02 Record, Q.A05 record, (LA06 record, AAQ7

Record, (Q.A12 Record, GQA13 Record, (Q.Al4 Record, QAl5 Record
Short Description: PCD flag (Obit Fl ag)

Product Data Type: ilb (2)
Total Bytes: 2
Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 128

Descri ption: Denotes quality of orbit, whether predicted or precision, |oss of

GPS data, maneuver-degraded, etc.
Pl ease see <a href="flags/i _ObF g.pdf’> the PDF flag description</a> for nore details.

Commrent s:
Product Var Nare: i_rngCorrFlg
Is elenent of: Q@ A05 record, QA06 record, AAl2 Record, (A A13 Record, Q.Al4

Record, GA15 Record

Short Description: Range Correction Fl ag
Product Data Type: ilb (2)

Total Bytes: 2

Product Units: N A

Invalid Val ue/ Fl ag: No

Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 32767

Descri ption: Denot es whi ch geophysi cal or instrunent corrections have been ap-

plied to the range in the calculation of the elevation on this record.
Pl ease see <a href="flags/i_rngCorrFl g. pdf’ > the PDF flag description</a> for nore de-

tails.

Commrent s:

Product Var Nare: i_CorrStatFl g

Is elenent of: Q@ A06 record, Q.A12 Record, AQ.A13 Record, QAl4 Record, Q.Al15
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Record

Short Description: Correction Status Fl ag
Product Data Type: ilb (2)

Total Bytes: 2

Product Units: NA

Invalid Val ue/ Fl ag: no
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 32767

Descri ption: For each geophysical correction that has multiple val ues denotes

whi ch al gorithmor rmodel was used.
Pl ease see <a href="flags/i_CorrStatFl g. pdf’> the PDF flag description</a> for nore de-

tails.

Comment s:

Product Var Name: i _beam coel ev

Is el enent of: GLAO5 record, (A06 record, GA07 Record, (Al12 Record, Q.A13
Record, (.A14 Record, GQ.Al15 Record

Short Description: Co- el evati on

Product Data Type: i4b

Total Bytes: 4

Product Units: degr ees* 100

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni num 0

Product Maxi mum 36000

Descri ption: Co-elevation (CE) is direction fromvertical of the | aser beamas

seen by an observer |ocated at the |aser ground spot. Comrents:

Product Var Narre: i _beam azi nuth

Is el ement of: @A_A05 record, AA06 record, AA07 Record, A.A12 Record, A.A13
Record, Q.A14 Record, A.A15 Record

Short Description: Azi mut h

Product Data Type: i4b
Total Bytes: 4
Product Units: degr ees*100

Invalid Value/Flag: i4b
Is Correction Flag?: NA

I's Unsi gned?: No

Product M ni mum 0

Product Maxi num 36000

Descri ption: Az is the direction clockwi se fromnorth of the | aser beam vect or

as seen by an observer at the | aser ground spot view ng toward the spacecraft (i.e., the
vector fromthe ground to the spacecraft). Comrents:

Product Var Name: i_AttFl gl

Is el enent of: QLA05 record, QA06 record, AQLAD7 Record, AA12 Record, GQ.A13
Record, (Q.A14 Record, GQ.Al15 Record

Short Descri ption: Attitude Flag 1

Product Data Type: i2b
Total Bytes: 2
Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No
Product M ni mum 0
Product Maxi mum 32767
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Descri ption:

At 1/sec denotes |large off-nadir angle, ocn sweep, target of op-

portunity, steering to reference track.
Pl ease see <a href="flags/i_AttF gl. pdf’ > the PDF fl ag description</a> for nore details.

Comment s:

Product Var Name:
Is elenent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Conment s:

Product Var Narre:

I's el enent of:
Record, (A15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

i _Spareb
G_A15 Record
spar es
ilb ( 2
2

N A

No

NA

No

nul |

nul |

i _sat Ndx
@Q_A05 record, AA06 record, AA12 Record, (Q.A13 Record, A.Al4

Saturation | ndex

i 1b (40)

40

ns

i 1b

NA

Yes

0

255

The count of the nunber of gates in a waveformwhi ch have an am

plitude greater than or equal to i_satNdxTh (set in anc07_0004). The val ue 255 neans 255
or nore gates are above the saturation index threshold (i_satNdxth).

Commrent s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
I'nvalid Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Name:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

i _sat RngCorr
QLA06 record, AA12 Record, QA13 Record, AAl14 Record, Q.A15

Saturation Range Correction
i2b ( 40)

80

nm

i 2b

No

No

0

100

i_satCorrFlg
Q@ A06 record, Q.A12 Record, AQ.A13 Record, (QAl4 Record, Q.Al15

Saturation Correction Flag
i1b ( 40)

40
NA
No
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I's Correction Flag?:
I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:

Comment s:

Product Var Narre:
I's el enent of:
Recor d

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Name:
I's el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comrent s:

Product Var Narre:

I's el enent of:
Record, (LA15 Record
Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

lating energy fromit.

$E5F

This is a flag for i_satRigCorr, i_satNrgCorr & i_satPwdCorr.

i _satNrgCorr
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15
Saturation Energy Correction

i2b ( 40)

80

mm

i 2b

NA

No

0

100

i _sat PwdCorr

Q@ A06 record, Q.A12 Record, &QAl13 Record, Q.Al4 Record, Q.Al15
Saturation Pul se Wdth Correction

i2b ( 40)

80

mm

i2b

NA

No

0

100

i_gval _rcv

@A05 record, QA06 record, AA12 Record, (Q_A13 Record, Q.Al4

Gi n Val ue used for Received Pul se

i 2b (40)

80

counts

i2b

NA

No

0

200

Gai n val ue used for received pul se - uncali brated.

This value is in counts and needs to be calibrated before cal cu-
Sane as variable in GQA01_Long/i _gai nSet 1064.

Product Var Name: i _RecNrgAll
Is el enent of: QLA05 record, QA06 record, QAl12 Record, (LAl3 Record, Q.Al4
Record, GQ.Al15 Record
Short Description: Recei ved Energy signal begin to signal end
Product Data Type: i2b ( 40)
Total Bytes: 80
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Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:

at nospheri ¢ channel .

Comment s:

Product Var Nare:
Is elenent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri ption:

0.01 fJoul es
i _APID AvFl g
NA
No
0
32000

i FRr _cldtop
Q@ A06 record, Q.A12 Record, A.Al3 Record, (AAl4 Record, Q.Al15

Ful | Resol ution 1064 d oud Top

i2b ( 40)

80

deka- neters

i 2b

NA

No

0

1030

Full resolution (40 Hz) cloud top height obtained fromthe 1064
This parameter is for a1 second record. This paraneter is in GAQ9.

i_FR r_qaFl ag
@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Full Resolution 1064 Quality Flag
ilb ( 40)

40

NA

No

NA

No

0

15

Pl ease see <a href="flags/i _FR r_qaFl ag. pdf' > the PDF flag de-

scription</a> for nore details.

Comment s:

Product Var Nare:
Is elenent of:
Record

Short Descri ption:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
G_All. Comment s:

Product Var Nare:
Is el enent of:
Record

i_FRr_OXlg

QLA06 record, AA12 Record, Q.A13 Record, @Al14 Record, Q.A15
Ful | Resolution 1064 Qptical Depth Flag
ilb ( 40)

40

NA

No

NA

No

0

0

This paraneter is for a 1 second record. This paranmeter is alsoin

i FRr_ intsig
@ A06 record, Q.A12 Record, AAl13 Record, (A_A14 Record, Q.Al15
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Data Dictionary

Short Description:
Product Data Type:
Total Bytes:

Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:

Ful | Resolution 1064 |Integrated Signal
i2b ( 40)

80

e7/ (msr)

i2b

NA

No

0

10000

Though called ‘integrated signal’ this is actually an average of

all bins in the above-ground portion of the 1064 40 Hz profile wth val ues above the
threshold of 1.0e-7 (1/(msr) units). This paraneter is for a 1 second record. This pa-
raneter is also in GAQ9.

Comment s:

Product Var Nane:
I's el ement of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:
I's Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri ption:
Comment s:

Product Var Narre:
Is el enent of:
Recor d

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Inval id Val ue/ Fl ag:
Is Correction Flag?:
I's Unsi gned?:
Product M ni num
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
Is el enent of:
Record

Short Description:

i _nsRngCorr

Q@ A06 record, Q.A12 Record, A.A13 Record, A_Al4 Record, Q.Al15
Mil ti-Scatter Range Correction
i2b ( 40)

80

Unknown

i2b

NA

No

0

0

i_nsCorrFl g

QLA06 record, AA12 Record, QA13 Record, A@.Al14 Record, Q.A15
Mil ti-Scatter Range Correction

ilb ( 40)

40

Unknown

No

NA
No
0
0

i _Surface_tenp

Q@ A06 record, Q.A12 Record, A.A13 Record, (A Al4 Record, Q.Al15

Surface Tenperature

Product Data Type: i2b
Total Bytes: 2
Product Units: degrees Cel sius * 100
Invalid Value/Flag: i2b
Is Correction Flag?: NA
I's Unsi gned?: No
Product M ni num - 10000
Product Maxi mum 10000
Descri ption:
Comment s:
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Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri ption:
Comment s:

Product Var Nare:
Is el enent of:
Record

Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

I's Correction Flag?:

I's Unsi gned?:
Product M ni mum
Product Maxi mum
Descri pti on:
Comment s:

Product Var Narre:
I's el enent of:
Short Description:
Product Data Type:
Total Bytes:
Product Units:
Invalid Val ue/ Fl ag:

Is Correction Flag?:

I's Unsi gned?:
Product M ni num
Product Maxi num
Descri pti on:
Comment s:

Product Var Narre:
Is el enent of:
Short Description:

i _Surface_pres

@AQ_A06 record, A.A12 Record, (A A13 Record, A.Al4 Record, A.A15

Surface Pressure

i2b

2

mllibars of nercury * 10
i2b

NA

No

0

20000

i_Surface_relh

@ A06 record, Q.A12 Record, &QAl3 Record, A Al4 Record, Q.Al15

Rel ative Hunmidity
i2b

2

percentage * 100
i2b

NA

No

0

10000

i_Surface_wi nd
@A_A07 Record, A.A15 Record
Surface Wnd Speed
i2b

2

et er s/ second * 100
i2b

NA

No

0

20000

i _Surface_wdir
Q@ A07 Record, Q.Al15 Record

Surface Wnd Drection Azinuth fromNorth

Product Data Type: i2b
Total Bytes: 2
Product Units: degrees * 10
Invalid Value/Flag: i2b
I's Correction Flag?: NA
I's Unsi gned?: No
Product M ni num 0
Product Maxi mum 3600
Descri ption:
Comment s:
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Product Var Narre: i _Spare7

Is el enent of: GLA15 Record
Short Descri ption: spar es
Product Data Type: ilb ( 594)
Total Bytes: 594

Product Units: N A

Invalid Val ue/ Fl ag: No
Is Correction Flag?: NA

I's Unsi gned?: No
Product M ni mum nul |
Product Maxi mum nul |
Descri pti on:

Comment s:
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Appendix E
Flags

E.1 Design Philosophy

GSAS flag design is governed by a consistent philosophy. Per HP documentation, bits
are numbered right to left starting at 0. Eg, a byte has the following bit numbers:

bit: 7 6 5 4 3 2 1 0

However, arrays of bytes are numbered left to right starting at 1. The direction from
which shots are incremented depend if the flag is a byte flag or bit flag. Byte flags
increment from left to right, bit flags increment from right to left. This follows the
"natural” big endian ordering scheme. Eg:

BIT flags increment from right to left:

bit: 39 38 37 36 3 2 1 0
shot: 40 39 38 37 4 3 2

BYTE flags increment from left to right:

byte: 01 02 03 04 37 38 39 40
shot: 01 02 03 04 37 38 39 40

The following section contains detailed descriptions of each flag found in the GSAS
Level 2 products. The descriptions are ordered alphabetically.

E.2 Flag Descriptions
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GLAS Standard Data Products Specification - Level 2 Flags

i_Aer_ir_layflg [GLAO8]: Layer Flag for 1064 Aerosol

MSB LSB MSB LSB
Byte 1 Byte 2
71 T Ta 3T T JToJz[ T T T T T To
<+— spare —®I<4—Number of ! «———  spare E—
1064 layers
of aerosol
saved

Figure E-1 Layer Flag for 1064 Aerosol

i_LayHgt_Flag [GLAO8]: Layer Height Flag Page 1 of 2
i_pscf: value 0 = not a PSC; value 1 = low likely; value 2 = medium likely; value 3 = high likely

i20_aer_gf = quality flag at 1 per sec: value 0 = aerosol layers were searched for, but not detected; values 1 to 13 = increasing goodness;
value 14 = bad; value 15 = upper (>20 km) aerosol layers were not searched for

i20_aer_af = availability flag at 1 per 20 sec: value 0 = aerosol layers were searched for, but not detected; value 15 = aerosol layers
were not searched for

i20_aer_uf = use flag at 1 per 20 sec: value 0 = no saturated bins present in layer; value 1 = saturated bins present in layer and replaced
with 1064 data; value 2 = saturated bins present in layer and not replaced with 1064 data

i4_aer_gf = quality flag at 1 per 4 sec: value 0 = aerosol layers were searched for, but not detected; values 1 to 13 = increasing goodness;
value 14 = bad; value 15 = lower (<20 km) aerosol layers were not searched for

i4_aer_af = availability flag at 1 per 4 sec: value 0 = aerosol layers were searched for, but not detected; value 15 = aerosol layers were not
searched for

i4_aer_uf = use flag at 1 per 4 sec: value 0 = no saturated bins present in layer; value 1 = saturated bins present in layer and replaced
with 1064 data; value 2 = saturated bins present in layer and not replaced with 1064 data

i_HRpbl_gf = quality flag at 5Hz for 4 sec: value 0 = PBL was searched for, but not detected; values 1 to 13 = increasing goodness; value 14 = bad;
value 15 = PBL not searched for

i_HRpbl_uf = use flag at 5Hz for 4 sec: value 0 = no saturated bins present in layer; value 1 = saturated bins present in layer and replaced with
1064 data; value 2 = saturated bins present in layer and not replaced with 1064 data

i_HRpbl_ccf = clear/cloudy flag at 5Hz for 4 sec: value 0 = clear; value 1 = cloudy

i_LRpbl_gf = quality flag at 1 per 4 sec: value 0 = PBL was searched for, but not detected; values 1 to 13 = increasing goodness; value 14 = bad;
value 15 = PBL not searched for

i_LRpbl_uf = use flag at 1 per 4 sec: value 0 = no saturated bins present in layer; value 1 = saturated bins present in layer and replaced with
1064 data; value 2 = saturated bins present in layer and not replaced with 1064 data

i_LRpbl_ccf = clear/cloudy flag at 1 per 4 sec: value 0 = clear; value 1 = cloudy

Byte 1 Byte 2 Byte 3 Byte 4
R L R 8 D N R N S S
| ¢| “’ I i_LRpbl_qf BSpared |2o 19118117 116 V15 '14 1'13 il:Rptlyllcc:(?aye?szoi) 7161514 3l 2h]
BSpareS ;| poni_uf PR
i_LRpbl_ccf
Byte 5 Byte 6 Byte 7 Byte 8
71T T T T T 7T TolzT T T T T T TolJzT T T T T T TolJzT T T T T T To
20 T 19 T 18 T 17 16 15 T 14 T 13 12 T T g I 7 T 6 T 5

i_HRpbl_uf(layers 20-5)

Figure E-2 Layer Height Flag
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GLAS Standard Data Products Specification - Level

Figure E-2 Layer Height Flag (Continued)

i_LayHgt_Flag [GLAOS]: Layer Height Flag (continued) Page 2 of 2
Byte 9 Byte 10 Byte 11 Byte 12
71 T T T T T ToldzT T T T T T Tolzl T T T T T To [ T T T TJo
4 T3 T2 T 20 ! 19 18 ! 17 T 15
i_HRpbl_uf(layers 4-1) i_HRpbl_gf (layers 20-15)
Byte 13 Byte 14 Byte 15 Byte 16
L T T T T T JTolz7T T T T T T TolzT T T T T T To L T T T To
14 1 13 12 I 10 1 9 T 7
i_HRpbl_gf (layers 14-7)
Byte 17 Byte 18 Byte 19 Byte 20
2 I ! [ T TolzT T T ! [ T TolJzT T T ! [ T TJo [T 1 ! [o
6 5 4 3 2 1
i_HRpbl_gf (layers 6-1) BSpare3
Byte 21 Byte 22 Byte 23 Byte 24
7 1 [o |7 1 [ Tolz T T T 1] [o ] [o
4 T 3 T > T 1 I 5 2 T T 1
i4_aer_uf i4_aer_uf i4_aer_gf (layers 5-1)
Byte 25 Byte 26 Byte 27 Byte 28
L T T T T T Tolz T T T | T T Tofze T T T T T [o [ T T T To
T 3 T 2 T 1 I 3 T
BSpare2 i20_aer_uf i20_aer_uf i20_aer_qf (layers 3-1) BSparel
Byte 29 [ Byte 30 Byte 31 Byte 32
I T T T T T Tolzl T T T T T Tolz] ! I ! [ T To I II I ! [o
8 7 6 5 3 2
BSparel i_pscf (layers

November 2005
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GLAS Standard Data Products Specification - Level 2 Flags
i_FRCL_Flag [GLAOQ9]: Full Resolution Cloud Layer Flag (4 seconds per record, 40 per second rate) Page 1 of 4
af = availability flag: Tells how many cloud layers were found (from the 532 channel) at this resolution.
value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for, but not detected
gf = quality flag: value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for but not detected; value 1 = low
chance of being a cloud; value 2 = moderate; value 3 = high; value 4 = no doubt
uf = use flag: not used at this time
df = diurnal flag: This tells whether a given layer would be detected during normal daylight conditions. value 0 = layer would not have been
detected in typical daytime background; value 1 = layer would have been detected in daylight

Byte 1 Byte 20
I T T T T T To [ T T T TJo
40 1 39 ) 1 1
i_FRC_af (flags 40-1, second 4)
Byte 21 Byte 40
(I rr¢rrrfo}————————-——-—-—-—-—-=- = [ T T To
40 T 39 I 1
i_FRC_af (flags 40-1, second 3)
e Byte 60
I T T T T T TJo I [ o
40 T 39 ) ! 1
i_FRC_af (flags 40-1, second 2)
Byte6r | _ Byte 80
7 T 1 ! [ T TJo I ! [ T To
40 39 i_FRC_af (flags 40-1, second 1) !
Figure E-3 Full Resolution Cloud Layer Flag
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i_FRCL_Flag [GLA09]: Full Resolution Cloud Layer Flag (4 seconds per record, 40 per second rate) Page 2 of 4

Byte 81 Byte 100
71 T T T T T TJo v T T T T T To
40 T 39 2 I 1

Byte 101 S Byte 120
v T T T T T TJo I T T T T T TJo
40 T 39 ) 2 I 1
i_FRC_df (flags 40-1, second 3)
Byte 121 Byte 140
71 T 1 ! [ T TJo 7 T 1 ! [ T TJo
40 39 2 1
i_FRC_qf (flags 40-1, second 2)
Byte 141 e Byte 160
I T T 1 T T TJo I T T [ T T TJo
40 T 39 2 T 1

i_FRC_qf (flags 40-1, second 1)

Figure E-3 Full Resolution Cloud Layer Flag (Continued)
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i_FRCL_Flag [GLAQ9]: Full Resolution Cloud Layer Flag (4 seconds per record, 40 per second rate) Page 3 of 4
Byte 161 Byte 170
I T T T T T To - - - - - - - - - - - - T T T LT T T T 7 To
40 T 39 T 38 T 37 4 3 T 2 11

Byte 171 Byte 180
I T T T T T TJo I T T T T T TJo
40 ' 39 ' 38 | 37 _ 4 T3 T2 T
i_FRC_uf (flags 40-1, second 3)
Byte 181 Byte 190
I T T T T T To v T T [T T T To
40 ' 39 T 3 ' 37 4 T3 T 5 T

Byte 191 Byte 200
LA N ! [ ! [0 7 ] ! I II I ! [o
40 39 38 37 4 3 2 1
i_FRC_uf (flags 40-1, second 1)

Figure E-3 Full Resolution Cloud Layer Flag (Continued)
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i_FRCL_Flag [GLAO09]: Full Resolution Cloud Layer Flag (4 seconds per record, 40 per second rate) Page 4 of 4
Byte 201 Byte 205
7 - 0 T T T [ [ T Jo
40 139138137136 35134133 gr7relst 41 3l2Trl1
i_FRC_df (flags 40-1, second 4)
Byte 206 I Byte 210
T T T T T T To 2 T I I I N N )
40 39 T3g T37 T36 I35 T34 T33 ) gl 7T gl 5T 41 31211
i_FRC_df (flags 40-1, second 3)
Byte 211 [ Byte 215
I T T T T T TJo 1T T T T 1T T Jo
40 139173813736 35173433 8T 71 61t 51 41 31 211
i_FRC_df (flags 40-1, second 2)
Byte 216 e Byte 220
1 T T T T T To I T T 1T T T To
40 T39 738 737 T36 T35 T34 "33 i_FRC_df (flags 40-1, second 1) gl 71T 615141 3T 2171

Figure E-3 Full Resolution Cloud Layer Flag (Continued)
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i_FRir_gaFlag [GLA09, 11]: Full Resolution 1064 Quality Flag (i1b(160): 4 seconds per record, 40 per second rate)
One byte per data quality flag
Value 15 = No clouds.
Value 14 = Indicates the likely presence of low clouds (< 150 m) based on elevated signal from the two bins above the ground return bin
that were not detected directly by the cloud search algorithm. When this occurs, the 40 Hz cloud top height (i_Frir_cldtop) is set to a value
of 0.10 km.
Value 13 = Indicates the possible presence of a cloud based on the value of the integrated signal parameter (i_FRir_intsig) that was not
detected directly by the cloud search algorithm. When this occurs, the 40 Hz cloud top height (i_Frir_cldtop) is set to a value of 10.0 km.
Value 0 - 12 = Cloud detected by cloud search algorithm with higher numbers indicating a stronger average signal from the region starting
at cloud top and extending 500 m below cloud top height.
MSB LSB MSB LSB
Byte 1 Byte 40
28 I I [o I T T T T T TJo
<@— spare — | <— spare —' 40
Flags 1-40, Second 1
Byte 41 Byte 80
71 T 1 ! I [o 2 I ! [T To
-4— spare —p -+ — A
P Flags 1-40, Second 2 spare 0
Byte 81 e Byte 120
7T T T T 1 [o 1 [ T [ [T T TJo
<4— spare —p | <4— spare —p ! 20
Flags 1-40, Second 3
Byte 121 e Byte 160
7 T 1 ! I [o 7 T 1 ! [T To
~4— spare —p - — >
Flags 1-40, Second 4 spare 40
i_FRir_gaFlag [GLAO06, 12-15]: Full Resolution 1064 Quality Flag (i1b(40): 40 per second rate)
MSB LSB MSB LSB
Byte 1 e Byte 40
7 T 1 ! I [o v 1 1T T T T T To
<4— spare — Flags 1-40 ~4— spare —§ 40
Figure E-4 Full Resolution 1064 Quality Flag
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i_HRCL_Flag [GLA09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate)

af = availability flag: Tells how many cloud layers were found (from the 532 channel) at this resolution.

value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for, but not detected

qf = quality flag: value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for but not detected; value 1 = low

chance of being a cloud; value 2 = moderate; value 3 = high; value 4 = no doubt

uf = use flag: not used at this time

df = diurnal flag: This tells whether a given layer would be detected during normal daylight conditions. value 0 = layer would not have been
detected in typical daytime background; value 1 = layer would have been detected in daylight

Page 1 of 7

Byte 1 Byte 2 Byte 3 Byte 4
1T T 1 [ T Joy7rT T T [T T [T JoJ7T T T | [ [T JoJzT T T 1] [ To
5 T 4 3 ' 2 1 | 5 4 T 3
i_HRC_af (flags 5-1, second 4) i_HRC_af (flags 5-1, second 3)
Byte 5 Byte 6 Byte 7 | Byte 8
71T 1 I [ To 7T T ] [ ToJ71 T T [ [ T JoJ7T T T [ T [ Jo
2 T 1 5 ' 4 3 ' 2 1 [ 5
i_ HRC_af (flags 5-1, second 2)
[ Byte 9 Byte 10 Byte 11 Byte 12
[T T T 1] [ Tof7T [ T | T [T Jofv[ [T T T T T JoJ7[ [ T T [ T TJo
! 4 T 2 ! 1 10 T 9 8 T 7
i_HRC_af (flags 5-1, second 1)
| Byte 13 Byte 14 Byte 15 Byte 16
[T T T ] [ Tof7T T T 1T T T Joj7z T T T 7] [ ToJ7 T T I [ To
! 6 5 4 T 3 2 ' 1 10 T 9
i_HRC_df (layer 10-1, flags 5, second 4)
Figure E-5 High Resolution Cloud Layer Flag
Version 8
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i_HRCL_Flag [GLA09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate) Page 2 of 7
Byte 17 | Byte 18 | Byte 19 | Byte 20
71 1 I o7 T T T T T T Tol7T T T T T T ToJ7] [ To
8 T ' 5 5 4 ' 3 ) 1

i_HRC_gf (layer 10-1, flags 4, second 4)
Byte 21 Byte 25
71 1 1 o} —————— - - - - - - /= 7] ] [ To
10 I I 1
i_HRC_df (layers 10-1, flag 3, second 4)
Byte 26 Byte 30
71 T T ] o} ———————— - - - - -~ 71 [T T To
10 I T 1
i_HRC_df (layers 10-1, flag 2, second 4)
Byte 31 Byte 35
7 T T ] o} ———————— - - - - -~ 71 [T T To
10 I T 1
i_HRC_df (layers 10-1, flag 1, second 4)
Byte 36 Byte 40
2 I o} ——————— - - - - -~ 71 [T T To
10 I T 1
i_HRC_df (layers 10-1, flag 5, second 3)
Figure E-5 High Resolution Cloud Layer Flag (Continued)
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i_HRCL_Flag [GLAO09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate) Page 3of 7

Byte 46 Byte 50

I|7IIIIIIIO 71 T T T T T To

10 ! 9 2 T 1

[ Byte 51 Byte 55
1T T T [ T T TJo I T T T T T To
| 10 I 9 2 ! 1

Byte 56 Byte 60

Byte 61 | Byte 65
I T T T T T TJolf 7] | [o
10 I 9 ! 2 ! 1
i_HRC_df (layers 10-1, flag 5, second 2)
Byte 66 | Byte 70
I T T T T T TJoj 7] ] [o
10 I 9 ! 2 ! 1

i_HRC_qf (layers 10-1, flag 4, second 2)

Figure E-5 High Resolution Cloud Layer Flag (Continued)

November 2005 Page E-11 Version 8



GLAS Standard Data Products Specification - Level 2 Flags

i_HRCL_Flag [GLAO09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate) Page 4 of 7
Byte 71 I Byte 75
v T T [ T T TJo I T T T T T TJo
10 f 9 2 ' 1
i_HRC_df (layers 10-1, flag 3, second 2)
[ Byte 76 Byte 80
Iz T T [ T [ TJo I T T T T T TJo
| 10 I 9 2 T 1
i_HRC_df (layers 10-1, flag 2, second 2)
| Byte 81 Byte 85
1T T T [ T T TJo I T T T T T TJo
| 10 I 9 2 ' 1
i_HRC_df (layers 10-1, flag 1, second 2)
[ Byte 86 Byte 90
[T T T T T T TJo 7] [ T T [ TJo
| 10 I 9 2 T 1
i_HRC_gf (layers 10-1, flag 5, second 1)
Byte 91 Byte 95
I T T T T T TJo T T T T T T TJo
10 f 9 2 ' 1
i_HRC_gf (layers 10-1, flag 4, second 1)
[ Byte 96 Byte 100
[T T T [T T TJo I T T T T T TJo
| 10 T 9 2 f 1
i_HRC_gf (layers 10-1, flag 3, second 1)

Figure E-5 High Resolution Cloud Layer Flag (Continued)
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i_HRCL_Flag [GLA09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate) Page 5 of 7
[ Bpezor | Byte 105
T T T | T T To 7] o
| 10 T 9 2 ' 1
i_HRC_qf (layers 10-1, flag 2, second 1)
[ Byetos | Byte 110
T T T [ T T To T T T T T T TJo
| 10 I 9 2 T 1
i_HRC_qf (layers 10-1, flag 1, second 1)
Bpean. |\ Byte 115
T T T T T [ To I T T T T T To
10 9 T g T 7 4 T3 T T
i_HRC_uf (layers 10-1, flag 5, second 4) i_HRC_uf (layers 10-1, flag 4, second 4;
Bytes6 | _ Byte 120
T T T T T [ To T T T T T T To
0 "9 T 8 T 7 7 T 3 T 5 T 1
i_HRC_uf (layers 10-1, flag 3, second 4) i_HRC_uf (layers 10-1, flag 2, second 4)
Bpela Byte 125
I T T T T T To T T T T T T To
w T 9 T g T 7 4 T 3 T 5 T 1
i_HRC_uf (layers 10-1, flag 1, second 4) i_HRC_uf (layers 10-1, flag 5, second 3)
Byte126 Byte 130
v [T T T T [ TJo 71 T T T T T To
10 9 T8 T 7 4 1T 3 I 5 T 1
i_HRC_uf (layers 10-1, flag 4, second 3) i_HRC_uf (layers 10-1, flag 3, second 3)
Figure E-5 High Resolution Cloud Layer Flag (Continued)
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GLAS Standard Data Products Specification - Level 2

Flags

i_HRCL_Flag [GLA09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate)

Byte 131

I T T T T T To
10 T 9 g T 7

i_HRC_uf (layers 10-1, flag 2, second 3)

Byte 136

I T T T T T To
10 o T &8 T 7

i_HRC_uf (layers 10-1, flag 5, second 2)

Byte 141

I T T T T T To
0o o T T 7

i_HRC_uf (layers 10-1, flag 3, second 2)

Byte 146

7 [ T [ T T TJo

0 9 T 8 T 7
i_HRC_uf (layers 10-1, flag 1, second 2)

[ Byte 151
[T T T [ T T To
0 9 T 8 T 7
i_HRC_uf (layers 10-1, flag 4, second 1)

Byte 156

I T T [T T To
10 e T8 T 7
i_HRC_uf (layers 10-1, flag 2, second 1)

Page 6 of 7

Byte 135

I T T T T [ Jo

4 T3 T > T
i_HRC_uf (layers 10-1, flag 1, second 3)

Byte 140

I T T T T [ Jo

4 T3 T > T
i_HRC_uf (layers 10-1, flag 4, second 2)

Byte 145

I T T T T [ Jo

4 T3 T 2 T 1
i_HRC_uf (layers 10-1, flag 2, second 2)

Byte 150

I T T T T [ Jo

4 T 3 T 2 T
i_HRC_uf (layers 10-1, flag 5, second 1)

Byte 155

I [T T 1 T [ Jo

4 T3 T2 T
i_HRC_uf (layers 10-1, flag 3, second 1)

Byte 160

I T T T T [ Jo

4 T3 T 2 T
i_HRC_uf (layers 10-1, flag 1, second 1)

Figure E-5 High Resolution Cloud Layer Flag (Continued)
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Flags GLAS Standard Data Products Specification - Level

i_HRCL_Flag [GLA09]: High Resolution Cloud Layer Flag (4 seconds per record, 5 per second rate) Page 7 of 7
[ Byte 161 Byte 165
1T T T T T Jo 71T T T T T T TJo
|10'9'8'7|6'5'4'3 sl 7TelsTalslal1
i_HRC_df (layers 10-1, flag 5, second 4) i_HRC_df (layers 10-1, flag 2, second 4)
[ Byte 166 Byte 170
11T T T T T TJo [ N N T N A N )
|10'9|8'7|6'5'4'3 gl 7T elsT 4l 3T2T1
i_HRC_df (layers 10-1, flag 1, second 4) i_HRC_df (layers 10-1, flag 3, second 3)
[ Byte 171 Byte 175
11T T T T T TJo I T 1T T T T Jo
|10'9'8'7|6'5'4'3 gl 7TelsTal3lT2l1
i_HRC_df (layers 10-1, flag 2, second 3) i_HRC_df (layers 10-1, flag 4, second 2)
Byte 176 Byte 180
I T T T T T TJo T T T T T Jo
109l 8T 7T el 5T 4T3 gl 7TelsTal3lT2l1
i_HRC_df (layers 10-1, flag 3, second 2) i_HRC_df (layers 10-1, flag 5, second 1)
Byte 181 Byte 185
T T T [ T [ Jo 1 T T [ T T Jo
w0 ol st 7T 5T 4T3 gl 7Tel s 4T 3T 2711
i_HRC_df (layers 10-1, flag 4, second 1) i_HRC_df (layers 10-1, flag 1, second 1)

Figure E-5 High Resolution Cloud Layer Flag (Continued)

i_LRCL_Flag [GLA09]: Low Resolution Cloud Layer Flag (4 seconds per record, at once per 4 second rate)

af = availability flag: Tells how many cloud layers were found at this resolution. The total number of layers found is the sum of those found
using the 532 channel and the 1064 channel (thus, this number will generally be larger than the actual number of layers present).
value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for, but not detected

gf = quality flag: value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for but not detected; value 1 = low
chance of being a cloud; value 2 = moderate; value 3 = high; value 4 = no doubt

uf = use flag: Tells which channel was used to detect the layer; value 0 = cloud layer was derived from 532 channel data;
value 2 = cloud layer was derived from the 1064 channel data

df = diurnal flag: This tells whether a given layer would be detected during normal daylight conditions. value 0 = layer would not have been
detected in typical daytime background; value 1 = layer would have been detected in daylight

Byte 1 Byte 2 Byte 3 Byte 4
T T T T JofzT T [T T T T TJoJzT T [T T [T T TJoJzT [T [T [T [ T TJo
BSpare3 | 10 i 9 8 ' 7 6 ' 5

i LRC_af i_LRC_qf (layers 10-5)

Byte 5 Byte 6 Byte 7 Byte 8

7III!III0 7III!III0 7IIIII!I0 7I!I!I!I0
4 3 2 1 BSpare2 I 10 9 8 7 6 5
i_LRC_df (layers 4-1) i_LRC_uf (layers 10-5)

Byte 9 Byte 10 Byte 11

I T T T T T TodzT T T T T Jolz] T T T T T TJo
4 T3 T2 T BSparel JoTo T 7T6ls a3l

i_LRC_uf (layers 4-1) i_LRC_df (layers 10-1)

Figure E-6 Low Resolution Cloud Layer Flag
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GLAS Standard Data Products Specification - Level 2 Flags

i_LRir_QAflag [GLA09]: Low Resolution 1064 Quality Flag (once per 4 seconds rate)
af = availability flag: It provides the number of cloud layers determined from the 1064 nm data.
value 0 = layers searched for but not detected; value 15 = cloud layers not searched for.

QAflag = quality flag: value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for but not detected; values 1-14
indicate increasing confidence of good cloud retrieval (value 1 = least confidence, value 14 = greatest confidence).

MSB LSB
Byte 1 Byte 2 Byte 3 Byte 4
71 T T T T T ToJzT T T T T T TolzT T T T T T TolzT T T T T T To
<4— spare —& -4— spare —p <4— spare —& <4— spare —p
Byte 5 Byte 6 Byte 7 Byte 8
1 T T T T T JoJ77 T T T [T T JofJ7] [ T T T T JoJ7] [ [ [ T T TJo
<— spare —p-' @—i_LRCir_af—® 10 I 9 8 T 7 6 1 5
QAflag (layers 10-5)
Byte 9 Byte 10
71T T T T T T TolzT T T T T T To
4 T 3 2 ! 1

QAflag (layers 4-1)

Figure E-7 Low Resolution 1064 Quality Flag
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Flags

GLAS Standard Data Products Specification - Level

i_MRCL_Flag [GLAO09]: Medium Resolution Cloud Layer Flag (4 seconds per record, at once per second rate)

af = availability flag: Tells how many cloud layers were found at this resolution. The total number of layers found is the sum of those found

using the 532 channel and the 1064 channel (thus, this number will generally be larger than the actual number of layers present).
value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for, but not detected

gf = quality flag: value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for but not detected; value 1 = low

chance of being a cloud; value 2 = moderate; value 3 = high; value 4 = no doubt

uf = use flag: Tells which channel was used to detect the layer; value 0 = cloud layer was derived from 532 channel data;

value 2 = cloud layer was derived from the 1064 channel data

df = diurnal flag: This tells whether a given layer would be detected during normal daylight conditions. value 0 = layer would not have been

detected in typical daytime background; value 1 = layer would have been detected in daylight

Page 1 of 2

Byte 1 Byte 2 Byte 3 Byte 4
7T T T II [ TolzT T T ! [ T Tol7z T T T ! [ T Tolz T T T ! I [o
8
4 3 i_MRC_af (seczonds 4-1) 1 10 9
Byte 5 Byte 6 Byte 7 Byte 8
T T T 1 [ ToJ7-T T T T T [ JoJ7zT T [T T T T JoJ7T T T T T [o
6 ! 5 4 ! 2 I 1 10 !
i_ MRC_df (layers 10-1, second 4)
Byte 9 Byte 10 Byte 11 Byte 12
7 T T 7 [ TolzT T T T T T TolzT T T [ T T JofzT T T T T [o
8 T 7 6 T 5 2 I 3 T
i_MRC_gf (layers 10-1, second 3)
Byte 13 Byte 14 Byte 15 Byte 16
T T T 7 [ ToJ7T T T I [o 17T T T [ T ToJ7T T ] [o
10 ' 9 3 T 7 5 T " 1
i_MRC_gf (layers 10-1, second 2)
Byte 17 Byte 18 Byte 19 Byte 20
T T T 7 [of7T T T T T [o 17T T T T 1 [0 [7 1 ] [0
2 ' 1 10 ' 9 8 ! f
i_MRC_df (layers 10-1, second 1)
Byte 21 Byte 22 Byte 23 Byte 24
T T T 17 [ ToJ71] [ T T JoJ77 [ T T TJToJ7T T T T 1 [0
4 T 3 T l| 0 ! g I 7 6 ' 5 ' 4 3
i_MRC_uf (layers 10-1, second 4)
Figure E-8 Medium Resolution Cloud Layer Flag
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GLAS Standard Data Products Specification - Level 2

Flags

i_MRCL_Flag [GLA09]: Medium Resolution Cloud Layer Flag (4 seconds per record, atonce per second rate)

Page 2 of 2

Byte25 Byte 26 Byte 27 Byte 28
1 T T T T T JoJ7zT 1 I T T JolvT T T T T T JoJ7T T T T [ To
PR BT g ! "6 s 4 T T 10 9 ! T
i_MRC_uf (layers 10-1, second 3)
Byte29 Byte 30 Byte 31 Byte 32
I T T T T T JoJ7z T ] [ T [ TofJ7rT T T T [T T Jof7zT [ T T [ To
6 ' 5 ' 4 I 3 2 ! | 10 ' 9 g ' 7 ' 6 | 5 4 F LY
i_ MRC_uf (layers 10-1, second 2) i_MRC_uf (layers 10-1, second 1)
Byte 33 Byte 34 Byte 35 0 Byte 36
I T T T T T Tol7] 1 T T Jol7T T T T T T 1T T T T 1T [ Jo
10t e'877%6 5Ta'alaT1]0" 9t g 776" 5T a3 2110 o' 8" 776" 5T 4l 3T 27 1[0 9
i_MRC_df (layers 10-1, second 4) i_MRC_df (layers 10-1, second 3) i_MRC_df (layers 10-1, second 2)
Byte 37
2 I I I [ o
8 7'6'5'4'3" 21

i_MRC_df (layers 10-1, second 1)

Figure E-8 Medium Resolution Cloud Layer Flag (Continued)
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Flags

GLAS Standard Data Products Specification - Level

i_MRir_QAflag [GLA09, 11]: Medium Resolution 1064 Quality Flag (4 seconds per record, at once per second rate)

af = availability flag: It provides the number of cloud layers determined from the 1064 nm data.
value O = layers searched for but not detected; value 15 = cloud layers not searched for.

QAflag = quality flag: value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for but not detected; values 1-14
indicate increasing confidence of good cloud retrieval (value 1 = least confidence, value 14 = greatest confidence).

MSB LSB

Byte 1

I T T T T T To

<4——— spare ————P

MSB

LSB

Byte 18

7 [ 1T

[ T T T To

<4——— spare —— P

Byte 19 Byte 20
71 T 1T ! [ T TofzT T T ! [ T To
& i_MRCir_af—# <&-i_MRCir_af—# <&-i_MRCir_af—# <—i_MRCir_af—#
second 4 second 3 second 2 second 1
Byte 21 Byte 25
N I I I X 71 1 1 ! [ [ Jo
10 ! 9 2 1
QAflag (layers 10-9) Second 4 QAflag (layers 2-1)
Byte 26 Byte 30
TT T T T T T TJO0] meremeeeememeremreememmmmm=== 71 T 1 ! [ T TJo
10 ' 9 Second 3 1
QAflag (layers 10-9) QAflag (layers 2-1)
Byte 31 Byte 35
A N N I I [T R 1T T T T T T TJo
1 T 9 J 1
QAflag (layers 10-9) Second 2 QAflag (layers 2-1)
Byte 36 Byte 40
A I I I I I T 1T T T T T T TJo
10 ' 9 Second 1 2 ' 1
QAflag (layers 10-9) QAflag (layers 2-1)
Figure E-9 Medium Resolution 1064 Quality Flag
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i_aer4_bs_flag [GLA10]: Aerosol Backscatter Flag (once per 4 sec., up to 9 layers/record)
(QF = Quality Flag; UF = Use Flag)
Byte 1 Byte 2 Byte 3 Byte 4
T T T T T [T JoJ7zT T [T T T [ JoJ7] [ T T T TJoJ7T [ T T TJo
Spare2 T 9 I 7 I 5 I 3 |
UF (layers 9-1)
Byte 5 Byte 6 Byte 7 Byte 8
1T T T T T T JoJ7zT T T T T T JofJ7] [ T T T Jof7] [T T To
2 ' Sparel T 9 I 7 '
QF (layers 9-1)
Byte 9 Byte 10
I T T T T T JofJ7zT T T T T T TJo
4 I 3 2 ' 1
Figure E-10 Aerosol Backscatter Flag
i_aer4_ext_flag [GLA10]: Aerosol Extinction Flag (once per 4 sec., up to 9 layers/record)
(QF = Quality Flag; UF = Use Flag)
Byte 1 Byte 2 Byte 3 Byte 4
T T T T T T Jof7zT T T T T T JoJzT T T T T [o[71] [ T T T Jo
Spare2 T 9 I 7 6 I I 3
UF (layers 9-1)
Byte 5 Byte 6 Byte 7 Byte 8
T T T 1T T T JoJ7T T T T T T JoJ7zT T T T T [o 71 LT T T TJo
2 i Sparel ' 8 I i 5
QF (layers 9-1)
Byte 9 Byte 10
T T T T T T JoJ7zT T T T T T Jo
4 1 3 2 T
Figure E-11 Aerosol Extinction Flag
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Flags GLAS Standard Data Products Specification - Level
i_cld1_bs_flag [GLA10]: Cloud Backscatter Flag (4 sec/records, up to 10 layers/sec.) Page 1 of 2
(QF = Quality Flag; UF = Use Flag)

Byte 1 Byte 2 Byte 3 Byte 4
L2 I I I [olr T T T [ T T JoJ7zT T T T T T JoJ7T T [ [ To
10 ' 8 T 7 6 T 5 4 f 3
UF (second 4, layer 10-1)
Byte 5 Byte 6 Byte 7 Byte 8 |
71 1 I [o]7 ] 1 | [ Tof7] [o [ 1 I [ 1]
2 I 10 1 9 8 ' 6 T !
UF (second 3, layer 10-1)
Byte 9 Byte 10 Byte 11 Byte 12
I I I I | [fol~T T T T T T JoJ77T T T | T T JoJ7T 7] ] [ To
4 ! 2 ! 1 10 T 9 8 ' 7
Byte 13 Byte 14 Byte 15 Byte 16
[ I I | o7 T T T T T JoJ7T T T T T [ TJo [ 1 T T 1
6 T 4 I 3 2 ' 1 10 T 9
UF (second 2, layer 10-1)
Byte 17 | Byte 18 Byte 19 Byte 20
L I I | o7 T T T T T JoJ7rT T T T T T TJo [ 1 ] [ 1
8 ' 6 ! 5 4 T 3 2 T 1
UF (second 1, layer 10-1)
Figure E-12 Cloud Backscatter Flag
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GLAS Standard Data Products Specification - Level 2

Flags

i_cld1l_bs_flag [GLA10]: Cloud Backscatter Flag (4 sec/records, up to 10 layers/sec.) Page 2 of 2
(QF = Quality Flag; UF = Use Flag)
Byte 21 Byte 22 Byte 23 Byte 24
2N I I [o L T T 1T T T JofJ7vT T T T 1 [o I [T T
10 T 8 I 7 6. ! 4 3
QF (second 4, layer 10-1)
Byte 25 Byte 26 Byte 27 Byte 28
T T T T 1 [0 [ T T T T T Jofl7T T T T 1 [0 I [T T
2 ! 10 I 9 8 I 6 5
QF (second 3, layer 10-1)
Byte 29 Byte 30 Byte 31 Byte 32
L I I I | [0 L T T T T T JoJ77T T T T 1 [0 I [T 1
4 I 2 I 1 10 T 8 7
Byte 33 Byte 34 Byte 35 Byte 36
I I I I | [o [T 1T I [o 71T T ] [o I [T T
6 ' ! ' 10 9
QF (second 2, layer 10-1)
Byte 37 Byte 38 Byte 39 Byte 40
2 I I [o [ T T T T T Jofl7T T T T T [0 I [T T
8 I 6 I 5 4 I 2 1
QF (second 1, layer 10-1)
Figure E-12 Cloud Backscatter Flag (Continued)
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i_cld1_ext_flag [GLA10]: Cloud Extinction Flag (4 sec/records, up to 10 layers/sec.) Page 1 of 2
(QF = Quality Flag; UF = Use Flag)

Byte 1 Byte 2 Byte 3 Byte 4
T T T T 1 [ol7T T T [ T T ToJzT [T T T T T JoJ7zT T ] [ To
10 ' 8 T 7 6 ' 5 4 ' 3
UF (second 4, layer 10-1)
[ Byte 5 Byte 6 | Byte 7 Byte 8 |
71T T T T 1 [of7T T T T T [oJ7T [T T T T T Tol7T T I [ To]
I 2 T 10 T 9 T 8 T 7 T 6 T 5 1
UF (second 3, layer 10-1)
Byte 9 Byte 10 Byte 11 Byte 12
7 T T T T fol7T T T T T T TJoJ7zT7T T T T T T JoJ7T T | [ To
T 2 T 10 ! 8 f
Byte 13 Byte 14 Byte 15 Byte 16
71 T T T T folzT T T T T T TJoJ7z T T T T T T To [ 1 I T T T
6 T 4 T 3 2 ! 1 10 i 9
UF (second 2, layer 10-1)
Byte 17 [ Byte 18 Byte 19 Byte 20
7T T T T 1 o177 T T T T T JoJ7 T T T T [ To [ 1 I [ 1
) T 6 T 5 4 T 3 2 ' 1
UF (second 1, layer 10-1)
Figure E-13 Cloud Extinction Flag
November 2005 Page E-23 Version 8



GLAS Standard Data Products Specification - Level 2 Flags
i_cld1_ext_flag [GLA10]: Cloud Extinction Flag (4 sec/records, up to 10 layers/sec.) Page 2 of 2
(QF = Quality Flag; UF = Use Flag)

Byte 21 Byte 22 Byte 23 Byte 24
2 I I o177 T T T T T JoJ7zT [ T T T T To [ T T T T T 1
10 T 8 f 7 6. ! 5 4 f 3
QF (second 4, layer 10-1)
Byte 25 Byte 26 Byte 27 Byte 28
7 T T 7 folzT T T T T T TolzT T T T T T To N I N I
2 T 10 T 9 8 I 7 6 I 5
QF (second 3, layer 10-1)
Byte 29 Byte 30 Byte 31 Byte 32
2 I I | o7 T T T T T T JoJ7z T T T | T T To [ 1 T T 1
4 I 2 I 1 10 T 9 8 T 7
Byte 33 Byte 34 Byte 35 Byte 36
7T ] I o177 T T T T T TOoJ77T 1 I [0 [ 1 I T T T
6 T 4 T 3 T 10 T
QF (second 2, layer 10-1)
Byte 37 Byte 38 Byte 39 Byte 40
71T T T T 1 [oJ7 7 [ T 1 [ol7T T T T T [o [T [T T 1
8 I 6 I 5 4 I 3 > 1 1
QF (second 1, layer 10-1)
Figure E-13 Cloud Extinction Flag (Continued)
i_aerd_sval_uf [GLA10]: Aerosol True S Values Use Flag (once per 4 sec., up to 9 layers/record)
Byte 1 Byte 2 Byte 3 Byte 4
7T T T ] o717 T T T T T JofJ7zT [T T [ [T T JoJ7] [T T T TJo
T T T
spare 6 5
UF (layers 9-1)
Byte 5
71 T 1 ! [0
2
Figure E-14 Aerosol True S Values Use Flag
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GLAS Standard Data Products Specification - Level

i_cld1_sval_uf [GLA10]: Cloud True S Values Use Flag (4 sec/records, up to 10 layers/sec.)

Byte 1 Byte 2 Byte 3 Byte 4
T T T 7 [ol7T T T T T T JoJ7zT T T [T T T TJoJ7T T T ! [0
10 ' 8 ' 7 6 ' 4
UF (second 4, layer 10-1)
Byte 5 Byte 6 Byte 7 Byte 8
7T T T 7 [o 71T T T ! [ T JofvT T T T T T Jol7zT T T 1] [o
' 10 9 8 ' 7 6 '
UF (second 3, layer 10-1)
Byte 9 Byte 10 Byte 11 Byte 12
A I [oJ7T T T T T T JoJzT T T [ T T JoJ7zT T T T [o
P’ T 5 T 10 T 1
Byte 13 Byte 14 Byte 15 Byte 16
71T T T ! [oJ7T T T ! [ T JofvT T T T T T JoJ7zT T T 1] [o
6 4 3 2 ' 10 '
UF (second 2, layer 10-1)
Byte 17 Byte 18 Byte 19 Byte 20
71T T 10 ! [o 7T T 1 ! [ T JoJ7zT T T T T T JoJvT T T 1] [o
8 6 5 4 ' '
UF (second 1, layer 10-1)
Figure E-15 Cloud True S Values Use Flag
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i_aer4_flag [GLA11]: Aerosol Optical Depth (4 sec. per record, at once per 4 second rate)
(QF = Quality Flag; UF = Use Flag)
Byte 1 Byte 2 Byte 3 Byte 4
7|||||||07||I!|||07|||||||07|||||||0
UF (layer 8) UF (layer 7) UF (layer 6) UF (layer 5) UF (layer 4) UF (layer 3) UF (layer 2) UF (layer 1)
Byte 5 Byte 6 Byte 7 Byte 8
1 T T T T T JoJzT T T T T T JoJv[ [T T T T T Jo[7v] T T [ T T To
QF (layer 8) QF (layer 7) QF (layer 6) QF (layer 5) QF (layer 4) QF (layer 3) QF (layer 2) QF (layer 1)
Layer Use Flag Values
a) For backscatter cross section, the use flag gives saturation status as follows: Cloud: {based on average cloud temperature, water cloud is
warmer than —13 C}
Use FLAG SATURATION STATUS .
0 = no saturation detected Use Flag Meaning
1 = one or two bins were saturated with 1064 nm conversion performed 00 = less than or equal to ~75.0 C
2 = at least three bins were saturated with 1064 nm conversion performed 75.0 through —68.5
3 = at least one but less than four bins were saturated with no conversion performed 68.5 through —62.0
4 = four or more bins were saturated with no conversion performed 62.0 through -55.5
15 = invalid 55.5 through —49.0
49.0 through —-32.5
b) for extinction cross section and layer optical depth, the use flag designates layer type 32.5 through -26.0
category as follows: 26.0 through —19.5
19.5 through -13.0
Aerosol: {based on S ratio default index, PSC flag, and tropopause height} 13.0 through 6.5
Use Flag Meaning 6.5 through 0.0
00 = PBL generic (all PBL indices not mentioned below) 0.0 through 6.5
01 = PBL maritime (index 4) 6.5 through 13.0
02 = PBL continental ice (index 7) 13.0 through 19.5
03 = PBL continental haze (index 11) 14 = greater than 19.5 C
04 = PBL Saharan dust (index 12) 15 = invalid
05 = PBL desert (index 13)
06 = PBL smoke (indices 15,3) . Quality Flag Values
07 = TROP generic (all TROP indices not mentioned below)
08 = TROP volcanic (index 3) 0=0-5% Error 8 = 40-45 % Error
09 = TROP continental haze (index 11) 1=5-10 % Error 9 = 45-50 % Error
10 = TROP Saharan dust (index 12) 2 =10-15 % Error 10 = 50-55 % Error
11 = TROP smoke (index 15) . 3 =15-20 % Error 11 = 55-60 % Error
12 = STRATO aerosol (any non-PSC layer whose top is > tropopause 4 =20-25 % Error 12 = 60-65 % Error
13 = PSC type | (PSC with rh less than or equal to 95%) 5 = 25-30 % Error 13 = 65-70 % Error
14 = PSC type Il (PSC with rh greater than 95%) 6 = 30-35 % Error 14 =70 and greater % Error
15 =invalid 7 = 35-40 % Error 15 = Unable to process
Figure E-16 Aerosol Optical Depth
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i_cld1_flag [GLA11]: Cloud Optical Depth (4 sec. per record, at once per second rate)

(QF = Quality Flag; UF = Use Flag; see Page 3 for Value Descriptions)

Page 1 of 3

Byte 1 Byte 2 Byte 3 Byte 4 |
7 T 1 ! [oJ7 T T T ! [ T Tof7T 1 II [o LT 1 [ Tol]
10 8 7 4 ' 3
UF (second 4, layer 10-1)
Byte 5 Byte 6 Byte 7 Byte 8 |
2 I | [oJ7 T T T ! [ T Tof7T 1 ! [o LT 1 [ Tol]
2 ' 10 9 6 '
UF (second 3, layer 10-1)
Byte 9 Byte 10 Byte 11 Byte 12 |
2 I | [oJ7 T T T ! [ T ToJ7 T 1 ! [o [ 1 II [ Tol]
4 ' 2 10 8 7
Byte 13 Byte 14 Byte 15 Byte 16 |
7 T 1 ! [oJ7 T T 1 ! [ T Tof7T 1 ! [0 LT 1 [ To]
6 4 3 10 !
UF (second 2, layer 10-1)
Byte 17 Byte 18 Byte 19 Byte 20
71 T 1 ! [oJ7T T T ! [ T Tof7T 1 ! [o LT 1 [ To
8 6 5 '
UF (second 1, layer 10-1)
Figure E-17 Cloud Optical Depth
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Flags

i_cld1_flag [GLA11]: Cloud Optical Depth (4 sec. per record, at once per second rate) Page 2 of 3
(QF = Quality Flag; UF = Use Flag; see Page 3 for Value Descriptions)
Byte 21 Byte 22 Byte 23 Byte 24
2 I I . [oJ77T T T T T [ JoJ7T [T T T T [0 [ T T T T T 1
10 T 8 f 7 6 ' 4 T 3
QF (second 4, layer 10-1)
Byte 25 Byte 26 Byte 27 Byte 28
T T T 7 [o 71 [ T T T T JoJ7T [ T T T [0 [ T T T T T 7T
2 I 10 1 9 8 1 6 I 5
QF (second 3, layer 10-1)
Byte 29 Byte 30 Byte 31 Byte 32
L I [oJ7T T T T T [ JoJv T [ T T 1 [o [ T T T T T T
4 J 2 I 1 10 f 8 T 7
Byte 33 Byte 34 Byte 35 Byte 36
T T T ] o7 T T [ T T JoJ7T [ T T 1 [0 [ T T T T T 1
6 I 4 1 3 2 I 10 I 9
QF (second 2, layer 10-1)
Byte 37 Byte 38 Byte 39 Byte 40
L2 I [ol7T T T T T T Jol7[ T T T 1] [of7T T T [ T T To
8 1 5 I 5 4 I 2 T 1
QF (second 1, layer 10-1)
Figure E-17 Cloud Optical Depth (Continued)
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Flags GLAS Standard Data Products Specification - Level

i_cld1_flag [GLA11]: Cloud Optical Depth (4 sec. per record, at once per second rate) Page 3 of 3
(QF = Quality Flag; UF = Use Flag)

Layer Use Flag Values Quality Flag Values

a) For backscatter cross section, the use flag gives saturation status as follows: 0 =0-5 % Error

1=5-10 % Error
Use FLAG SATURATION STATUS 2 =10-15 % Error
0 = no saturation detected 3 =15-20 % Error
1 = one or two bins were saturated with 1064 nm conversion performed 4 = 20-25 % Error
2 = at least three bins were saturated with 1064 nm conversion performed 5= 25-30 % Error
3 = at least one but less than four bins were saturated with no conversion performed 6 = 30-35 % Error
4 = four or more bins were saturated with no conversion performed 7 = 35-40 % Error
15 =invalid 8 = 40-45 % Error
o ) ) ) 9 = 45-50 % Error
b) for extinction cross section and layer optical depth, the use flag designates layer type category as follows: 10 = 50-55 % Error
11 = 55-60 % Error
Aerosol: {based on S ratio default index, PSC flag, and tropopause height} 12 = 60-65 % Error
Use Flag Meaning 13 = 65-70 % Error

00 = PBL generic (all PBL indices not mentioned below)

01 = PBL maritime (index 4)

02 = PBL continental ice (index 7)

03 = PBL continental haze (index 11)

04 = PBL Saharan dust (index 12)

05 = PBL desert (index 13)

06 = PBL smoke (indices 15,3)

07 = TROP generic (all TROP indices not mentioned below)
08 = TROP volcanic (index 3)

09 = TROP continental haze (index 11)

10 = TROP Saharan dust (index 12)

11 = TROP smoke (index 15)

12 = STRATO aerosol (any non-PSC layer whose top is > tropopause
13 = PSC type | (PSC with rh less than or equal to 95%)

14 = PSC type Il (PSC with rh greater than 95%)

15 = invalid

14 =70 and greater % Error
15 = Unable to process

Cloud: {based on average cloud temperature, water cloud is warmer than —-13 C}

Use Flag Meaning
00 = less than or equal to —75.0 C
01 = -75.0 through —68.5
02 =-68.5 through -62.0
03 =-62.0 through -55.5
04 = -55.5 through —49.0
05 =-49.0 through -32.5
06 = -32.5 through -26.0
07 =-26.0 through -19.5
08 = -19.5 through -13.0
09 = -13.0 through -6.5
10 =-6.5 through 0.0
11 = 0.0 through 6.5
12 = 6.5 through 13.0
13 = 13.0 through 19.5
14 = greater than 19.5 C
15 = invalid

Figure E-17 Cloud Optical Depth (Continued)
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GLAS Standard Data Products Specification - Level 2 Flags
i_cldl_mswf [GLA11]: Multiple Scattering Warning Flag (4 sec. per record, at once per second rate)
4 bit set of values; 0=<0.010
1=0.010-0.030
2=0.030 - 0.060
3=0.060 - 0.100
4=0.100 - 0.150
5=0.150 - 0.225
6=0.225 - 0.300
7 =0.300 - 0.400
8=0.400 - 0.500
9=0.500 - 0.670
10 =0.670 - 0.900
11 =0.900 - 1.200
12 =1.200 - 1.600
13 =1.600 - 2.000
14 =>2.000
15 = Invalid
msB LSB
Byte 1 Byte 2
7III!II07II!IIO
second 4 second 3 second 2 second 1
Note: A warning flag value of 15 will be the default whenever no 532nm signal is available (as when the 532 laser energy is < 4 mJ during daytime).
To distinguish this case from that of optically thick clouds, one must check the number of layers. If there were zero layers reported, but the MSWF is 15,
then the cause is the lack of useable 532 data. If the number of layers is > 0 and the MSWF is 15, then the cause is total extinction of the lidar beam
(this happens for clouds of optical depth > about 3).
A warning flag of ‘0’ is a very good indicator of no layers or a layer so thin it won't cause any altimetry range delays.
Figure E-18 Multiple Scattering Warning Flag
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Flags

GLAS Standard Data Products Specification - Level

i_pbl4_flag [GLA11]: PBL Optical Depth (4 sec. per record, at once per 4 second rate)

(QF = Quality Flag; UF = Use Flag)

Byte 1

Layer Use Flag Values
a) For backscatter cross section, the use flag gives saturation status as follows:

Use FLAG SATURATION STATUS

0 = no saturation detected

1 = one or two bins were saturated with 1064 nm conversion performed

2 = at least three bins were saturated with 1064 nm conversion performed

3 = at least one but less than four bins were saturated with no conversion performed
4 = four or more bins were saturated with no conversion performed
15 =invalid

b) for extinction cross section and layer optical depth, the use flag designates layer type
category as follows:

Aerosol: {based on S ratio default index, PSC flag, and tropopause height}
Use Flag Meaning
00 = PBL generic (all PBL indices not mentioned below)
01 = PBL maritime (index 4)
02 = PBL continental ice (index 7)
03 = PBL continental haze (index 11)
04 = PBL Saharan dust (index 12)
05 = PBL desert (index 13)
06 = PBL smoke (indices 15,3)
07 = TROP generic (all TROP indices not mentioned below)
08 = TROP volcanic (index 3)
09 = TROP continental haze (index 11)
10 = TROP Saharan dust (index 12)
11 = TROP smoke (index 15)
12 = STRATO aerosol (any non-PSC layer whose top is > tropopause
13 = PSC type | (PSC with rh less than or equal to 95%)
14 = PSC type Il (PSC with rh greater than 95%)
15 = invalid

Cloud: {based on average cloud temperature, water cloud is

warmer than —-13 C}

Use Flag Meaning

00 = less than or equal to —=75.0 C

75.0 through —68.5
68.5 through —62.0

32.5 through —26.0
26.0 through —19.5
19.5 through —-13.0
13.0 through —6.5
6.5 through 0.0

.0 through 6.5

12= greater than 19.5 C
15 = invalid

Quality Flag Values

0=0-5% Error
1=5-10 % Error
2 =10-15 % Error
3 =15-20 % Error
4 = 20-25 % Error
5 =25-30 % Error
6 =30-35 % Error
7 = 35-40 % Error
8 = 40-45 % Error
9 = 45-50 % Error
10 = 50-55 % Error
11 = 55-60 % Error
12 = 60-65 % Error
13 = 65-70 % Error

14 = 70 and greater % Error

15 = Unable to process

Figure E-19 PBL Optical Depth
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GLAS Standard Data Products Specification - Level 2 Flags

i_SiRufQF [1/sec for GLA13]: Sea Ice Roughness Quality Flag; One byte per shot data quality flag

MSB
Byte 1 Byte 20

TT T T [ T T Jo |- Shots 02-19. oo 0 D O )
shot 01 shot 20

LSB

Byte2l | Shots 22-39- - oo Byte 40

7I6I5I4|I3I2|1!0 T T T T T T To
shot 21 ! shot 40

A A A

O=roughness valid (other bits may indicate degradation)
1=roughness invalid

O=single peak waveform from standard fit
1=multi-peak waveform from standard fit - roughness and slope degraded and will not be presentative of full footprint

O=reasonable values for standard deviation of the width of gaussian for received wv
{V 1=high values for standard deviation of the width of gaussian for received wf - may cause degradation of slope and roughness values

0=no problems with received/transmitted pulse widths
{' 1=valid values do not exist for slope and roughness

O=roughness calculated from Gaussian fits to transmitted and received wfs
1=roughness calculated from external source
v 2=roughness calculated as rms of 40 surface elevations

not used

Figure E-20 Sea Ice Roughness Quality Flag
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Flags

GLAS Standard Data Products Specification - Level

i_OcRMSqf [1/sec for GLA15]: Ocean RMS Roughness Quality Flag; one byte per shot quality flag

MSB
Byte 1 |
7T T T T T T Jo| --------m-mmmeee shots 02-19 ~---rvnemerornonaes
shot 1 '
Byte 21
71651438 [2 [t Jo| oo shots 22-39 ------------o-oooi-e-
' shot21 = '
A A 1}

O=roughness valid (other bits may indicate degradation)
1=roughness invalid

O=single peak waveform from standard fit

{ O=reasonable values for standard deviation of the width of gaussian for received wv

0=no problems with received/transmitted pulse widths

O=roughness calculated from Gaussian fits to transmitted and received wfs
1=roughness calculated from external source
Y 2=roughness calculated as rms of 40 surface elevations

not used

Byte 20
7 [ [ 1 [0
shot 20
LSB
Byte 40
7 ] [ T 1 [o
shot 40

Figure E-21 Ocean RMS Roughness Quality Flag

1=multi-peak waveform from standard fit - roughness and slope degraded and will not be presentative of full footprint

¥ 1=high values for standard deviation of the width of gaussian for received wf - may cause degradation of slope and roughness values

1=valid values for slope and roughness received pulse with too small wrt transmitted pulse width - could not calculate valid values for slope and roughness
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GLAS Standard Data Products Specification - Level 2 Flags

i_APID_AVFIg [1/sec for GLAOL, 02, 04-07, 12-15], [1/16 sec for GLAO3]: APID Data Availability Flag Page 1 of 2

2 bit sets of values; 0= present, 1=filled at EDOS, 2=never received - ISIPS filled

MSB
Byte 1 Byte 2 Byte 3 Byte 4
T T JolzT T T T T JoJ7zT T T [ T [ JoJ7zT | T T T T Jo
| | | | A T A /rl/\l/\l/\ AT AT AT A
Spares
LPA packet #4

LPA packet #3
LPA packet #2
LPA packet #1
S/C position, rate, and attitude telemetry packet

(PRAP) Y
GPS telemetry packet

\ 2
Large software telemetry packet #2 (APID 55) J

4
Large software telemetry packet #1 (APID 25) \

Small software telemetry packet #1 (APID 24 \7

CT HW telemetry packet #5 (APID 50) %

CT HW telemetry packet #4 (APID 23) v

CT HW telemetry packet #3 (APID 22) v

CT HW telemetry packet #2 (APID 21) \

CT HW telemetry packet #1 (APID 20) \Z

Spares

Figure E-22 APID Data Availability Flag
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Flags

GLAS Standard Data Products Specification - Level

i_APID_AVFIg [1/sec for GLAOL, 02, 04-07, 12-15], [1/16 sec for GLAO3]: APID Data Availability Flag (continued) Page 2 of 2
2 bit sets of values; 0= present, 1=filled at EDOS, 2=never received - ISIPS filled
LSB
Byte 5 Byte 6 Byte 7 Byte 8
1T T T T T 1T JofJvT T T T T T JoJ7zT | T T T T JoJzT T [T [ T T TJo
¢| | | | lAl’F Al)\l)Fl)\ A|T|A|A
C&T board telem.
data in Ancillary
science packet
spares
Cloud Digitizer telemetry data
in Ancillary science packet
Photon counter telemetry data in
Ancillary science packet
Altimeter Digitizer telemetry data in
Ancillary science packet
ancillary science packet
1064 Cloud Digitizer packet J(
532 Photon counter packet \"2
Altimeter Digitizer small waveform packet for 4th 10 shots \
Altimeter Digitizer small waveform packet for 3rd 10 shots J(
Altimeter Digitizer small waveform packet for 2nd 10 shots 7

Altimeter Digitizer small waveform packet for 1st 10 shots 7

Altimeter Digitizer large waveform packet for 4th 10 shots

Altimeter Digitizer large waveform packet for 3rd 10 shots \

Altimeter Digitizer large waveform packet for 2nd 10 shots

v

Y

Altimeter Digitizer large waveform packet for 1st 10 shots

Figure E-22 APID Data Availability Flag (Continued)
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GLAS Standard Data Products Specification - Level 2 Flags

i_OrbFlg [1/sec for GLAO1, 02, 05-15]: Orbit Flag

MSB

Byte 1 Byte 2
15 J14] 13J12J11 J10[ 9o [ 8 [ 7 6543

~——— Spares ———3 AlA AI l

O=precision orbit used
1=predicted orbit used
2=on-board orbit used

0=no maneuvers

1=maneuvers occurred during this record; orbit degraded

0=no model problems
‘ 1=model problems; orbit RMS > 5 cm; required accuracy not met

O=instrument attitude used for orbit
y 1=modeled attitude used, possible orbit degradation

O=solar ray orientation used from measurement
1=modeled solar ray orientation, possible orbit degradation

Y

no GPS data outage
GPS data missing from portion of this record, possible degradation

Figure E-23 Orbit Flag
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Flags GLAS Standard Data Products Specification - Level

i_timecorflg [1/sec for GLA01-15]: Correction Status Flag

MSB LSB
Byte 1 | Byte 2
|

T[] 3] 2] 1] 0] 98 [7 16 [5 1432 L]0

e TED —> [AlAl

O=shot time is transmit time
1=shot time is ground bouce time

0=no delta gps time correction applied to shot time
1=delta gps time correction applied to shot time

0=no post-launch timing bias applied
1=post-launch timing bias applied - see header for value

O=digitizer turn-on delay accounted for in shot time - see header
1=digitizer turn-on delay not accounted for in shot time

O=time to peak of transmit pulse accounted for in shot time
1=time to peak of transmit pulse not accounted for in shot time

Figure E-24 Correction Status Flag
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Flags

GLAS Standard Data Products Specification - Level 2
i_atmQF [1/sec for GLAOQS, 06, 12-15]: Atmosphere Flag
2 bit flags, 40/second
MSB
Byte 1 Byte 2 Byte 3 Byte 4
7] I [ ToJ7z1 [T T ToJ7I1 [ T T [ Tol7T [T T To
40 | s | 3 | a7 3 | 3 [ 34 | a3 32 an | 30 | 29 28 | 27 | 26 | 25
Shots 40 - 25
Byte 5 Byte 6 Byte 7 Byte 8
7 T T T T T ToJzT T T T T T TolzT T T T T T TolzT T T T T T To
4 | 23| 2 21 20 [ 19 [ 18 17 6 | 15 [ 14 [ 13 2 [ u [ | o
Shots 24 - 09
Byte 9 Byte 10 LSB
[7 1 [ T 1 [oJ7zT 1] [T ] !0 ]
| 08 07 | 06 | 05 | 04 | 03 | 02 01 |
Shots 08 - 01
) O=conditions not favorable for forward scattering
1=conditions favorable for forward scattering

O=atmqf flag has been set using LIDAR products
1=atmqf forward scatting flag has not been set - no valid Atmosphere data available for this shot

Figure E-25 Atmosphere Flag
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Flags GLAS Standard Data Products Specification - Level

i_AttFlgl [1/sec for GLA05-15]: Attitude Flag 1

MSB LSB
Byte 1 | Byte 2
15 [14]13[12J11]10] 9] 8] 7] 6] 5] al3]2 1 o
T | T T T T T T
<—TBD>
A A A

0=off-nadir angle within limits
1=large off-nadir angle

0=non-ocean sweep,
1=within time frame of ocean sweep

0=not within target of opportunity off-pointing
1=within time of target of opportunity off-pointing

O=steering to reference track
1=not steering to reference track

0=bits 1 through 3 of this flag have been set based on actual data
1=bits 1 through 3 have not been set - IGNORE these bits

Y

0 = IST data is good
1 = Missing IST for at least a portion of the time of this frame
2 = Noisy IST for at least a portion of the time of this frame
‘r 3 = Noisy and missing IST for at least a portion of the time of this frame

0 = GYRO data is good

1 = Missing GYRO for at least a portion of the time of this frame

2 = Noisy GYRO for at least a portion of the time of this frame

‘( 3 = Noisy and missing GYRO for at least a portion of the time of this frame

0 = LRS data good, consists of star, laser and CRS

1 = LRS data good, but no star data for at least a portion of this frame

2 = LRS data good, but no laser data for at least a portion of this frame
3 = LRS data good, but no CRS data for at least a portion of this frame
4 = LRS data good, but only CRS data for at least a portion of this frame
5 = LRS data good, but only laser data for at least a portion of this frame
6 = LRS data good, but only star data for at least a portion of this frame
7 = Missing LRS for at least a portion of the time of this frame

Figure E-26 Attitude Flag 1
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GLAS Standard Data Products Specification - Level 2

Flags

i_AttFlg2 [1/sec for GLAO05,06,12-15]: Attitude Flag 2

Bytes 1-5, PAD Use Flag: 1 bit/shot values; 0 = PAD used to determine spot location, 1 = PAD not used to determine spot location
Bytes 6-10, Calc PAD Use Flag: 1 bit/shot values; 0 = new PAD used to determine orbit, 1 = pass-thru PAD not used to determine orbit
Bytes 11-20, LPA Problem Flag: 2 bit/shot values; 0 = no problems with LPA, 1 = missing LPA, 2 = noisy LPA

MSB

Byte 1

Byte 2

Byte 3

Byte 4

7 1 ] [o

I T T T T T Jo]z

[ T T T Jofz

[o

40 "39 138" 37" 36" 35" 34'33

3273173029 28 2726 ' 25

24 "23" 22" 21720719718 "17

PAD Use Flag (for shots 40 - 09)

16 '15'14 '13 12711 "10" 09

Byte 5

Byte 6

Byte 7

Byte 8

71 T T T T T Jo

71 T T 1T T [ Jof~7

[ 1 [oT7] 1]

[o ]

08" 07" 06' 05' 04 '03 '02 ' 01
PAD Use Flag (for shots 08 - 01)

40 '39 "33 ' 37 ' 36' 35' 34'33

Calc PAD Use Flag (for shots 40 - 17)

T T T T T T T T T T T T T T 1
32731 30 29 28 27 26 25 24 23 22 21 20 19 18 17

Byte 9 Byte 10 Byte 11 Byte 12
z I T T T T T ToflzpT T T T T T JofJzT T [ T ToflzT T T T T T To
16 115 14 T13 12711 T10 To9 Tog To7 To6 "05 " 04T 03" 02T 01| 40 T 39 T 38 T 37 3 | 35 | 34 | 33
Calc PAD Use Flag (for shots 16 - 01) LPA Problem Flag (for shots 40 - 33)
Byte 13 Byte 14 Byte 15 Byte 16
7 1 ] floJ7z T T T T T T TolJzT T T [T T T TolzT T T T T T To
32 31 T 30 T 29 28 T 27 T 26 T 25 24 23 T 22 1T 21 20 T 19 T 18 T 17
LPA Problem Flag (for shots 32 - 17)
LSB
Byte 17 Byte 18 Byte 19 Byte 20
I T T T T T JofzT T T T T T TolzT T T T T T TolJz[ T T T T T To
16 ' 15 14 T a3 12 T 11 T 10 T o9 o8 ' o7 " oe T o5 04 ' 03 02 ' 01
LPA Problem Flag (for shots 16 - 01)
Figure E-27 Attitude Flag 2
i_AttFlg3 [1/sec for GLAQO7-11]: Attitude Flag 3
0=PAD used for geolocation
1=PAD not used for geolocation
MSB LSB
Byte 1
7] 6] 5] 4] 3] 2]1]0
Figure E-28 Attitude Flag 3
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Flags

GLAS Standard Data Products Specification - Level

i_EIVFIg [1/sec GLAOS, 06, 12-15]: Elevation Definition Flag; Indicates which location on the received echo was used to calculate the

elevation on the record.

1-byte flags, 40/second.

MSB
Byte 1 Byte 2 Byte 3 Byte 4
v T T T T T JoJ7zT T T T T T JoJ7zT T T T T T JoJ7zT T [T T T T TJo
shot 01 shot 02 shot 03 shot 04
LSB
Byte 5 Byte 40
71654321 Jo ] ----------mmmmmmmm--- Shots 06-39 - - - - - --------ceooooooon 7 1 | | | | | [0
T T T T T T
‘\ ‘ shot 05 shot 40
1=centroid of received pulse between signal begin and signal end
defined for standard parameterization used to calculate elevation
1=centroid of received pulse between signal begin and signal end
defined for alternate parameterization used to calculate elevation
1=location of last Gaussian peak in received pulse for
standard parameterizaiton used to calculate elevation
1=location of last Gaussian peak in received pulse for
alternate parameterizaiton used to calculate elevation
1=Location of threshold retracker used to calculate elevation
V 1=location associated with Gaussian with largest peak used to calculate elevation
‘( 1="other” algorithm used to calculate elevation - see software release documentation for details
1 = Gain > flag value, indicating probable cloud contamination
Figure E-29 Elevation Definition Flag
i_ElvuseFlg [1/sec for GLAO5, 06, 12-15]: Elevation Use Flag; One flag per shot; indicates quality to use based on valid or invalid criteria
1-bit flags, 40/ second.
O=elevation Is valld
1=elevation Is invalid
MSB
Byte 1 Byte 2 Byte 3 Byte 4
T T T T 1 T JoJz7T T T T T T Jof{vT T T T T T JoJvT T T [ [ T TJo
T T T 1 1 T T T T T T T T T T T T T T T T T T T 1 T T T
40 39 38 37 36 35 34 33132 31 30 29 28 27 26 25124 23 22 21 20 19 18 17 '16 15 14 13 12 11 10 09

shots 40-09

Figure E-30 Elevation Use Flag

LSB
Byte 5
71 ] [T | TJo
8'7'6'5 4 ' 3'2'1
shots 08-01
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GLAS Standard Data Products Specification - Level 2 Flags

i_FrameQF [1/sec for GLA05,06,12-15]: Altimeter Quality Flag

MSB LSB
Byte 1

7] 6] 5] 4][3][2]1]0

w—m— T T

O=all data in frame is good with appropriate corrections applied
1=some of data is not corrected or has measurement problems

O=there is at least some usable data in the frame
1=all elevations in the frame are bad due to problems with corrections

0O=all GLAS measurements are good,
1=there is at least one unusable measurement in the frame

O=there is at least one usable measurement in the frame
1=all GLAS measurements are bad

Figure E-31 Altimeter Quality Flag
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Flags GLAS Standard Data Products Specification - Level

i_rngCorrFlg [1/sec for GLAOS5, 06, 12-15]: Range Correction Flag

2 byte set of 1 bit values: O=used, 1=not used

Note: This is a range correction flag. Some of the corrections are applied to the reference range, i_refrng on the data record,
and some of them are used in the calculation of the elevation but are not applied to the reference range.

MSB LSB

Byte 1 Byte 2
15 (1418 12[11]10] 9 [ 8 |7 |6 |5 [4]3]2 [1]0

<~ ™ —>|)}|A|A|A|

0=dynamic effect of load tides has been removed from the range before the

elevation was calculated
1=dynamic effect of load tides has not been removed from the range before the

elevation was calculated

0=dynamic effect of ocean tides has been removed from the range before the

elevation was calculated
1=dynamic effect of ocean tides has not been removed from the range before the

elevation was calculated

0=dynamic effect of solid earth tides has been removed from the range before the

elevation was calculated
1=dynamic effect of solid earth tides has not been removed from the range before the

elevation was calculated

Y

O=the range was corrected for propagation errors due to the dry troposphere before the
elevation was calculated
1=the range was not corrected for propagation errors due to the dry troposphere before the
V elevation was calculated
O=the range was corrected for propagation errors due to the wet troposphere before the elevation was calculated
‘r 1=the range was not corrected for propagation errors due to the wet troposphere before the elevation was calculated

O=the internal range bias was applied to the range before the elevation was calculated;
the value of i_refrng on the record has this correction applied
1=the internal range bias was not applied to the range before the elevation was calculated;
%( the value of i_refrng on the record does not have this correction applied

O=the post-launch range bias was applied to the range before the elevation was calculated;
the value of i_refrng on the record has this correction applied

1=the post-launch range bias was not applied to the range before the elevation was calculated;
the value of i_refrng on the record does not have this correction applied

Figure E-32 Range Correction Flag

i_atm_avail [1/sec for GLA06, 12-15]: Atmosphere Availability Flag

MSB LsB
Byte 1
7|6|5|4|3|2|1||0

<€—— spares 9'

1= GLA11 data available
0 = GLAL11 data not available

1 = GLAOQ9 data available
0 = GLAO9 data not available

Figure E-33 Atmosphere Availability Flag
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GLAS Standard Data Products Specification - Level 2 Flags

i_cldl_mswf [GLAO6, 12-15]: Multiple Scattering Warning Flag

4 bit set of values; 0=<0.010
0.010 - 0.030
0.030 - 0.060

©CONOUAWNE

10=0.670 - 0.900
11=0.900 - 1.200
12 =1.200 - 1.600
13 =1.600 - 2.000

14 =>2.000
15 = Invalid
MSB LSB
I T T T T T To

<— spares—!

Note: A warning flag value of 15 will be the default whenever no 532nm signal is available (as when the 532 laser energy is < 4 mJ during daytime).

To distinguish this case from that of optically thick clouds, one must check the number of layers. If there were zero layers reported, but the MSWF is 15,
then the cause is the lack of useable 532 data. If the number of layers is > 0 and the MSWF is 15, then the cause is total extinction of the lidar beam
(this happens for clouds of optical depth > about 3).

A warning flag of ‘0" is a very good indicator of no layers or a layer so thin it won't cause any altimetry range delays.

Figure E-34 Multiple Scattering Warning Flag
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GLAS Standard Data Products Specification - Level

i_CorrStatFlg [1/sec for GLAO6, 12-15]: Correction Status Flag

MSB

LSB

Byte 1

Byte 2

15 (1413 [12 [11 [10 [ 9 |8 [ 7] 6l

s] a[ 3] 2J 1o

-« TBD —

O=load and ocean tides are from global model

1=load and ocean tides are from regional model no. 1
2=load and ocean tides are from regional model no. 2
3=load and ocean tides are from regional model no. 3

O=troposphere corrections based on 6hr NCEP grids surrounding data

1=troposphere corrections based on 6hr NCEP grids but at least one was >6 but <24 hrs away from data
2=troposphere corrections based on standard atm

3=troposphere corrections based on reanalyzed met data

O=computed aerosol and cloud optical depths used to calculate corrected reflectivity
1=default-null aerosol and computed cloud optical depths used

2=computed aerosol and default-null cloud optical depths used

3=default-null values for aerosol and cloud optical depths used to calculate corrected reflectivity
4=maximum bound set

Figure E-35 Correction Status Flag

i_DEM_hires_src [1/sec for GLA06,14]: High Resolution Source Flag

1-byte flag, 40/second

MSB LSB
Byte 1
7] 6] 5T 4[3[2J1TJo

Values: .
0 = no high res source available

1 = “unfinished research” Shuttle Radar Topography Mission (SRTM) C-band 90 m DEM produced by JPL
2 = “finished” SRTM C-band 90 m DEM produced by NGA

Fig

ure E-36 High Resolution Source Flag

i_MRC_af [GLAO6, 12-15]: Medium Resolution Cloud Availability Flag

Tells how many cloud layers were found at this resolution. The total number of layers found is the sum of those found
using the 532 channel and the 1064 channel (thus, this number will generally be larger than the actual number of layers present).
value 15 = cloud layers were not searched for; value 0 = cloud layers were searched for, but not detected

MSB LSB

1T T T T T T TJo

<— spares—!

Figure E-37 Medium Resolution Cloud Availability Flag
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Flags

i_rng_UQF [1/sec for GLA06, 12-15]: Range Increment Quality/Use Flag; Two bytes per shot. Shot 1 is in first location in array.

MSB
Byte 1 Byte 2 Byte 3 Byte 4
15]14J13J12JaaJaoJ o8 [7 J6 J5 T4 [3]2J1Jo [15J1aJ13J12J1aJoJ o876 ]5 J4a]3][2T1]o0
shot 01 shot 02
shots 3-38
LSB
Byte 77 Byte 78 Byte 79 Byte 80
15!14!13!12‘[11!10!9|3 7Ie!5!4!3!2!1!0 7] [T 1 [o]7T T T T T T TJo
shot 39
A A A Ar A A A A A A A shot 40

\

O=ice sheet range increment - valid
y 1=ice sheet range increment - invalid

O=sea ice range increment - valid

¥ 1=seaice range increment - invalid

0O=signal begin range increment - standard parameterization - valid

1=signal begin range increment - standard parameterization - invalid
O=signal end range increment - standard parameterization - valid
1=signal end range increment - standard parameterization - invalid

O=land range increment - valid
1=land range increment - invalid

O=ocean range increment - valid

\

y 1=ocean range increment - invalid
Y saturation flag set - low gain situation - set from bit 22 of i_WFqual flag

Y saturation flag set - high gain situation - set from bit 23 of i_WFqual flag

O=signal begin range increment - alternate parameterization - valid
Y 1=signal begin range increment - alternate parameterization - invalid
O=signal end range increment - alternate parameterization - valid

Y 1=signal end range increment - alternate parameterization - invalid
O=threshold retracker range increment - alternate parameterization - valid

Y 1=threshold retracker range increment - alternate parameterization - invalid
O=centroid range increment - alternate parameterization - valid
y 1=centroid range increment - alternate parameterization - invalid

O=threshold retracker range increment - standard parameterization - valid

1=threshold retracker range increment - standard parameterization - invalid
O=centroid range increment - standard parameterization - valid
1=centroid range increment - standard parameterization - invalid

Y saturation (high gain situation) and forward scattering - set from bit 24 of i WFqual flag
TBD
Figure E-38 Range Increment Quality/Use Flag
Version 8
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i_SurfRuf_slpQF [1/sec for GLAO06, 12,14]: Surface Roughness and Slope Quality Flag; One byte per shot data quality flag.

Byte 1 Byte 20
TT T T T T T To shots 02-19 7T T T [ T T To
shot 1 shot 20
LsB
Byte 21 Byte 40
71615 4] 32 [1Jo |~~~ ¢ shots 22-39 ------------oooooooo-e- 71 T T T T T To
L L shot 40

O=roughness valid (other bits may indicate degradation)
1=roughness invalid

O=single peak waveform from standard fit
1=multi-peak waveform from standard fit - roughness and slope degraded and will not be presentative of full footprint

O=reasonable values for standard deviation of the width of gaussian for received wv
Y 1=high values for standard deviation of the width of gaussian for received wf - may cause degradation of slope and roughness values

0=no problems with received/transmitted pulse widths
1=valid values for slope and roughness received pulse with too small wrt transmitted pulse width - could not calculate valid values for slope and roughness

A\
O=roughness calculated from Gaussian fits to transmitted and received wfs

1=roughness calculated from external source .
2=roughness calculated as rms of 40 surface elevations

\
0O=slope valid (other bits may indicate degradation)
1=slope invalild

\/
O=slope calculated from Gaussian fits to transmitted and received wfs
1=slope calculated from external source - DEM

Figure E-39 Surface Roughness and Slope Quality Flag

November 2005 Page E-47 Version 8



GLAS Standard Data Products Specification - Level 2

Flags

i_surfType [GLAO6, 12-15]: Region Type

1 byte of 1 bit values

Byte 1
7III!!II0

spares

Land

Sea Ice

Ocean

Ice Sheet

Figure E-40 Region Type

i_LidarQF [1/sec for GLAO7], [1/4 sec for GLA08-11]: Lidar Frame Quality Flag

0=good data
1=data unsuitable for L2 processing due to weak 532 laser energy or high background
2=either SPCMs not turned on or bad background

LSB

MSB
Byte 1 Byte 2
[ol7T T T T T T

7T T T T T T [0

Figure E-41 Lidar Frame Quality Flag
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Abbreviations & Acronyms

A2P Algorithm-to-Product Conversion

ALT Altimeter or Altimetry, also designation for the EOS-Altimeter spacecraft
series

ANCXX GLAS Ancillary Data Files

APID GLAS Level-0 Data file

ATBD Algorithm Theoretical Basis Document

ATM Atmosphere

CCB Change Control Board

ClearCase GSAS version tracking software

CR Change Request

DAAC Distributed Active Archive Center

DEM Digital Elevation Model

DFD Data Flow Diagram

DLT Digital Linear Tape

EDOS EOS Data and Operations System

EDS Expedited Data Set

ELEV Elevation

EOC EOS Operating Center

EOS NASA Earth Observing System Mission Program

EOSDIS Earth Observing System Data and Information System

GB Gigabyte

GDS GLAS Ground Data System

GLAS Geoscience Laser Altimeter System instrument or investigation

GLAXX GLAS Science Data Product Files

GLOP GLAS Level-0 PGE (correctly called GLAS_LOproc)

GPS Global Positioning System

GSAS GLAS Science Algorithm Software

GSFC NASA Goddard Space Flight Center at Greenbelt, Maryland

GSFC/WFF NASA Goddard Space Flight Center/Wallops Flight Facility at Wallops Island,
Virginia

TBD to be determined, to be done, or to be developed
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aggregate

array

file

header

item

label

Level O

Level 1A

Level 1B

Glossary

A collection, assemblage, or grouping of distinct data parts together to make a
whole. It is generally used to indicate the grouping of GLAS data items,
arrays, elements, and EOS parameters into a data record. For example, the
collection of Level 1B EOS Data Parameters gathered to form a one-second
Level 1B data record. It could be used to represent groupings of various
GLAS data entities such as data items aggregated as an array, data items and
arrays aggregated into a GLAS Data Element, GLAS Data Elements aggre-
gated as an EOS Data Parameter, or EOS Data Parameters aggregated into a
Data Product record.

An ordered arrangement of homogenous data items that may either be syn-
chronous or asynchronous. An array of data items usually implies the ability to
access individual data items or members of the array by an index. An array of
GLAS data items might represent the three coordinates of a georeference
location, a collection of values at a rate, or a collection of values describing an
altimeter waveform.

A collection of data stored as records and terminated by a physical or logical
end-of-file (EOF) marker. The term usually applies to the collection within a
storage device or storage media such as a disk file or a tape file.

A text and/or binary label or information record, record set, or block, prefacing
a data record, record set, or a file. A header usually contains identifying or
descriptive information, and may sometimes be embedded within a record
rather than attached as a prefix.

Specifically, a data item. A discrete, non-decomposable unit of data, usually a
single word or value in a data record, or a single value from a data array. The
representation of a single GLAS data value within a data array or a GLAS Data
Element.

The text and/or binary information records, record set, block, header, or head-
ers prefacing a data file or linked to a data file sufficient to form a labeled data
product. A label may consist of a single header as well as multiple headers
and markers depending on the defining authority.

The level designation applied to an EOS data product that consists of raw
instrument data, recorded at the original resolution, in time order, with any
duplicate or redundant data packets removed.

The level designation applied to an EOS data product that consists of recon-
structed, unprocessed Level 0 instrument data, recorded at the full resolution
with time referenced data records, in time order. The data are annotated with
ancillary information including radiometric and geometric calibration coeffi-
cients, and georeferencing parameter data (i.e., ephemeris data). The
included, computed coefficients and parameter data have not however been
applied to correct the Level 0 instrument data contents.

The level designation applied to an EOS data product that consists of Level 1A
data that have been radiometrically corrected, processed from raw data into
sensor data units, and have been geolocated according to applied georefer-
encing data.
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Glossary

Level 2

Level 3

Level 4

metadata

orbit revolution

parameter

pass

product

record

Standard Data

The level designation applied to an EOS data product that consists of derived
geophysical data values, recorded at the same resolution, time order, and
georeference location as the Level 1A or Level 1B data.

The level designation applied to an EOS data product that consists of geo-
physical data values derived from Level 1 or Level 2 data, recorded at a tem-
porally or spatially resampled resolution.

The level designation applied to an EOS data product that consists of data
from modeled output or resultant analysis of lower level data that are not
directly derived by the GLAS instrument and supplemental sensors.

The textual information supplied as supplemental, descriptive information to a
data product. It may consist of fixed or variable length records of ASCII data
describing files, records, parameters, elements, items, formats, etc., that may
serve as catalog, data base, keyword/value, header, or label data. This data
may be parsable and searchable by some tool or utility program.

The passage of time and spacecraft travel signifying a complete journey
around a celestial or terrestrial body. For GLAS and the EOS ICESat space-
craft each orbit revolution count starts at the time when the spacecraft is on
the equator traveling toward the North Pole, continues through the equator
crossing as the spacecraft ground track moves toward the South Pole, and ter-
minates when the spacecraft has reached the equator moving northward from
the South Polar region.

Specifically, an EOS Data Parameter. This is a defining, controlling, or con-
straining data unit associated with a EOS science community approved algo-
rithm. Itis identified by an EOS Parameter Number and Parameter Name. An
EOS Data Parameter within the GLAS Data Product is composed of one or
more GLAS Data Elements

A sub-segment of an orbit, it may consist of the ascending or descending por-
tion of an orbit (e.g., a descending pass would consist of the ground track seg-
ment beginning with the northernmost point of travel through the following
southernmost point of travel), or the segment above or below the equator
(e.g., either the northern or southern hemisphere portion of the ground track
on any orbit).

Specifically, the Data Product or the EOS Data Product. This is implicitly the
labeled data product or the data product as produced by software on the
DAAC or SCF. A GLAS data product refers to the data file or record collection
either prefaced with a product label or standard formatted data label or linked
to a product label or standard formatted data label file. Loosely used, it may
indicate the entire set of product files contained in a data repository.

A specific organization or aggregate of data items. It represents the collection
of EOS Data Parameters within a given time interval, such as a one-second
data record. It is the first level decomposition of a product file.

Specifically, a GLAS Standard Data Product. It represents an EOS ICESat/

Product GLAS Data Product produced on the DAAC or on the SCF. It is routinely pro-
duced and is intended to be archived in the EOSDIS data repository for EOS
user community-wide access and retrieval.

variable Usually a reference in a computer program to a storage location.
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