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1 Introduction

1.1 Purpose of the document

This document specifies Version 2.1 of the OMI Level 2 NO2 data product. This product is
produced by the OMI NO2 Level 2 Software, as described in AD1. The files may be found
on the Goddard Earth Sciences Data and Information Services Center (GES-DISC):

http://disc.sci.gsfc.nasa.gov/Aura/data-holdings/OMI/omno2_v003.shtml

1.2 Definitions, acronyms and abbreviations

AMF Air Mass Factor
APP Application
DOAS Differential Optical Absorption Spectroscopy
ECS EOS Core System
FOV Field of view
HDF Hierarchical Data Format
HDF-EOS Hierarchical Data Format - Earth Observing System
IDL Interactive Data Language
IVCD Initial Vertical Column Density
NISE Near-real-time Ice and Snow Extent
NRT Near Real Time
ODL Object Description Language
OMI Ozone Monitoring Instrument
OPF Operational Parameter File
PGE Product Generation Executive
SAA South Atlantic Anomaly
SCD Slant Column Density
SDP Science Data Production
TAI International Atomic Time
TBA To Be Added
TBC To Be Confirmed
TBD To Be Determined
TBU To Be Updated
VCD Vertical Column Density

1.3 References

1.3.1 Applicable Documents

AD1 User Requirements Document for the OMI NO2 Level 2A
Operational Software, RS-OMIE-KNMI-354, Version 1.0, 30
August 2002.

AD2 HDF-EOS Aura File Format Guidelines, NCAR SW-NCA-079,
Version 1.3, 27 August 2003.
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1.3.2 Reference Documents

RD1 HDF-EOS Interface Based on HDF5, 175-TP-511-001, March
2001.

RD2 SDP Toolkit Software Version 2, and the SDP Users Guide for
the ECS Project GSFC 333-CD-100-002, Version 2.0, January
1999.

RD3 OMI Level 1B Product Format Specification,
SE-OMIE-0562-FS/00, Issue 1 (draft 7), 14 August 2002.

RD4 Near Real-Time SSM/I EASE-Grid Daily Global Ice
Concentration and Snow Extent, March 2002, URL:
http://nsidc.org/data/docs/daac/nise1 nise.gd.html

RD5 OMIS Activity Definitions, RP-OMIE-KNMI-335, Issue 1, June
17, 2002.

RD6 Release 6A.07 Toolkit Users Guide for the ECS Project,
333-CD-605-001, p. 6-310, May 2002.

1.4 Overview of the document

This document is laid out as follows:
Chapter 1 is the introduction.
Chapter 2 gives a general overview of the product.
Chapter 3 describes the product data file format and contents.
Chapter 4 describes the product metadata file.

2 Overview of the product

The OMI Level 2 NO2 product contains geolocated, column-integrated NO2 concentrations,
as well as data that were used to obtain those quantities, such as cloud information, fitting
diagnostics, slant column densities, air mass factors, etc. The product also contains meta-
data. Every OMI Level 2 NO2 product consists of two files: the data file, which contains
the actual data and metadata, and a metadata file which contains a subset of the metadata.
Users may use the metadata file to search data archives like the NASA DAAC. The format
of the data files are developed according to the guidelines given in AD2. The metadata
file is produced by calling the SDP Toolkit [RD2] library. The OMI Level 2 NO2 product
is produced by three PGEs (or APPs1). The OMI Level 2 NO2 product files are created
by the first PGE, but this PGE can only fill part of the data and metadata fields. These
remaining fields are filled by the successive PGEs.

2.1 Product Identifier

The identifier for the OMI NO2 product as provided by the OMI Science Support Team is
OMNO2 for global products and OMNO2Z for zoom products.

1There are small differences in the operational requirements for PGEs (data-center oriented) and for
APPs (which may be run either in a data center or in stand-alone mode). As a general rule, there are no
differences in the actual code. In this document, we will use the two terms interchangeably.
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2.2 File Names

The file name convention is specified in AD2. OMI file names have 4 sections within the
base name of the file. Sections are delimited by an underscore character ( ). The suffix
follows the base name from which it is separated by a period. The four sections of the base
name are InstrumentID, DataType, DataID, and Version. Thus, the filename is constructed
in the following way:

<InstrumentID> <DataType> <DataID> <Version>.<Suffix>

Table 1 details the contents of the four sections and the suffix are given. The following is
an example of a file name:

OMI-Aura L2-OMNO2 2004m0601t0732-o01696 v002-2004m0612t124127.he5

Table 1: Description of the different sections of the filename.

Section Format Description

InstrumentID OMI-Aura ID for instrument and spacecraft.

DataType
L2-OMNO2 for global products
L2-OMNO2Z for zoom producs

Level and product indicators

DataID <start date and time>-o<orbit>

Date and orbit indicators:
date-time format:
<yyyy>m<mmdd>t<hhmm>

orbit format: o<nnnnn>

Version v<version>-<production date and time>

Version indicators:
version format: <nnn>
date-time format:
<yyyy>m<mmdd>t<hhmmss>

Suffix he5 or he5.met Suffixes for product file and meta-
data file.

3 Structure and Format of the Data File

3.1 Description

The OMI Level 2 NO2 product data file contains the data and metadata produced by the
OMI NO2 Level 2 Software, as described in AD1. Each file contains data pertaining to a
single orbital granule. The input for this product can either be Global or Zoom-in OMI
Level 1B products, and other products (e.g. cloud products) also derived from the OMI
Level 1B products..

3.2 Data types

The HDF specification defines several data types for fixed and floating-point data values.
The OMNO2 data product uses many of them. For those that it uses, standard fill-values are
defined. However, in some exceptional cases, the fill value actually used is not the standard
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one for the data type. It is always best to compare field values to the field metadatum
FILLVALUE. Table 2 lists the data types, their HDF names, an abbreviation that will be

used in this document, and the fill-values that we use, as appropirate.

Table 2: Data types and standard fill values.

Data Type HDF designation Fill Value (hex, dec)

1-byte integer HE5T NATIVE INT8 −127
FF

Unsigned 1-byte integer HE5T NATIVE UINT8 255

FF

2-byte integer HE5T NATIVE INT16 −32, 767
8001

Unsigned 2-byte integer HE5T NATIVE UINT16 65, 535
FFFF

4-byte integer HE5T NATIVE INT32 −2, 147, 483, 647
8000 0001

Unsigned 4-byte integer HE5T NATIVE UINT32 4, 294, 967, 295
FFFF FFFF

8-byte integer HE5T NATIVE INT64 −9, 223, 372, 036, 854, 775, 807
8000 0000 0000 0001

Unsigned 8-byte integer HE5T NATIVE UINT64 18, 446, 744, 073, 709, 551, 615
FFFF FFFF FFFF FFFF

4-byte floating-point HE5T NATIVE FLOAT −2100

-0X1P+100

8-byte floating-point HE5T NATIVE DOUBLE −2100

-0X1P+100

Character HE5T NATIVE CHAR <null string>
00

3.3 Format

The format of the data file is HDF-EOS 5, as described in RD1. To ease the use of Aura
data sets, the Aura teams have agreed to make their files match as closely as reasonably
possible. To this end, the Aura teams have agreed on a set of guidelines for their file formats,
which are described in AD2.

3.4 Structure

The data file uses HDF-EOS Swath2 format. The general structure of the swath file is:

File→HDFEOS-group→Swath→Group ( “Geolocation Fields” or “Data Fields”)→ Field

Note that Each of these entities, besides containing the subordinate entities, has a set of
attributes. (The field data, themselves, are treated as attributes.) The number of Swath
structures used in the data file depends on the Level 1B input product. If the product is

2Note that in the OMI community ‘swath’ often refers to the cross-track direction. However, in this
document the ‘swath’ is only used for HDF-EOS elements, see RD1.
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produced from an OMI Global Level 1B product, the file contains a single swath structure
named ColumnAmountNO2. Figure 1 shows an example of the structure of a data file produced
from Global data.

Figure 1: Structure of an NO2 data file

If the product is produced from an OMI Zoom Product the file may contain more than
one swath structures. The names of these swaths always starts with ColumnAmountNO2, and
is followed by the <Size> identifier that follows the L1B Zoom product [RD3]. The <Size>

identifier has the following format:

<number of rows>x<position of stop column>x<binning factor>.

An example of a swath name in the NO2 product in case of a zoom product is: Column-
AmountNO2 60x792x4.

3.5 Swath Structure

The HDF-EOS 5 Swath structure consists of two groups: Data fields and geolocation fields.
All data and geolocation fields are defined by their type, dimension and attributes. The di-
mensions that are used are listed in Table 3. The nTimes, nXtrack and nTimesSmallPixel

dimensions are identical to those used in the Level 1B radiance files. In HDF, a dimen-
sion can either be fixed or unlimited. Fixed dimensions are determined when the file is
created. Unlimited dimensions can grow and thus cannot be determined when the file is
created. Previous versions of the data file were written with some unlimited dimensions.
All dimensions are now fixed.

The Swath level attributes are listed in Table 4. Several of them are similar to the names
of the swath dimensions (e.g. nTimes/numTimes). These were created because it is difficult
to determine the actual size of a field that had been dimensioned Unlimited. Since there
are now no fields that are dimensioned Unlimited, they are no longer strictly necessary.
However, there is a body of extant code that ingests the OMNO2 product, and reads those
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values. Furthermore, we have found that there are programming environments (including
IDL) in which it is not possible to find the names and values of the dimensions. Thus, we
have retained these as swath level attributes.

All data fields and geolocation fields have attributes. The attributes for data and ge-
olocation fields are listed in Table 5. In case the data is missing, fill values are used. These
fill values depend on the data type. Table 2 lists the fill values for all the types used in the
product.

Table 3: HDF-EOS5 file dimensions

Name Size Description

nTimes fixed Number of OMI measurements.
nXtrack fixed Number of ground pixels per measurement.
nTimesSmallPixel fixed Number of OMI small pixel measurements.
nSmallPixelPointer fixed, 2 Number of entries used for the small pixel

pointer.
nPolynomial fixed Number of polynomial coefficients used in

the DOAS fit
nScatWtPress fixed Number of levels on which scattering weights

are reported.
nCorners fixed, 4 Number of corners in field-of-view

description.

Table 4: Swath-level attributes.

Dimension Name Size Dimension Description

NumTimes HE5T NATIVE INT64 Actual size of the dimension nTimes.
NumTimesSmallPixel HE5T NATIVE INT64 Actual size of the dimension

nTimesSmallPixel.
NumSWLevels HE5T NATIVE INT64 Number of pressure levels where the

scattering weight is reported.
VerticalCoordinate HE5T NATIVE CHAR “Total Column”.

A list of geolocation fields is given in Table 6, and a list of data fields is given in Table
8. The fields are more fully explained in the next two sections. Lists of global file attributes
and metadata are given in the subsequent sections.
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Table 5: Field-level attributes.

Attribute name Attribute Type Attribute Description

FillValue Same type as data field Contains the value for fill data
MissingValue Same type as data field Contains the value for missing data
Title HE5T NATIVE CHAR Title of the field
Units HE5T NATIVE CHAR Units after applying scale factor and

offset.
ScaleFactor HE5T NATIVE FLOAT Factor for scaling data
Offset HE5T NATIVE FLOAT Value to add to the data
UniqueFieldDefinition HE5T NATIVE CHAR Indicates if definition of field is

shared with other Aura Instruments
(”Aura-Shared”, ”X-Specific”, where
X=Instrument Name,
”X-Y[-Z]-Shared” where X,Y, and
optional Z are instrument names (in
alphabetical order)

4 Geolocation Fields

The geolocation fields are stored in the Geolocation Fields group of the Swath structure.
This section gives a description of all the Geolocation Fields. For each of the fields the
UniqueFieldDefinition metadata item (see Table 5) indicates if a field is shared with
other instruments, see AD2. The default value is “OMI-Specific”. In case of a shared field,
this is indicated in the field description.

Version 2.1 of the data product introduces fields describing the field-of-view geometries,
FoV75CornerLatitude and FoV75CornerLongitude. These have been copied from the OMI
Pixel Corner data product (OMPIXCOR). The description as “FoV75” indicates that the
FoV corners are computed so that their boundaries contain 75% of the energy in the along-
track field of view, taking account of both diffraction due to the edge of the instrument’s
apperture and the motion of the spacecraft during the integration (exposure) time. The
OMPIXCOR product has two different sets of FoV corners: The FoV75, in which the FoVs
overlap (mostly in the along-track direction), and the Tiled, in which they do not. The
Tiled FoV corners are not available in the OMNO2 data product.

Table 6 provides a list of the geolocation fields in alphabetical order, with links to the
appropriate subsections of this document.
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Table 6: Geolocation fields.

Field name Description

FoV75CornerLatitude Latitudes of corners of the groundpixel
FoV75CornerLongitude Longitudes of corners of the groundpixel
Latitude Latitude of the center of the groundpixel
Longitude Longitude of the center of the groundpixel
OrbitPhase The place of OMI in orbit
SolarAzimuthAngle Solar azimuth angle at WGS84 ellipsoid for

center co-ordinate of the ground pixel,
defined East-of-North

SolarZenithAngle Solar zenith angle at WGS84 ellipsoid for
center co-ordinate of the ground pixel

SpacecraftAltitude Altitude above WGS84 ellipsoid
SpacecraftLatitude Geodetic Latitude above WGS84 ellipsoid
SpacecraftLongitude Geodetic Longitude above WGS84 ellipsoid
Time Time at Start of Scan (s, TAI93)
ViewingAzimuthAngle Viewing azimuth angle at WGS84 ellipsoid

for center co-ordinate of the ground pixel,
defined East-of-North

ViewingZenithAngle Viewing zenith angle at WGS84 ellipsoid for
center co-ordinate of the ground pixel

GroundPixelQualityFlags Ground Pixel Quality Flags

4.1 FoV75CornerLatitude

Field Name FoV75CornerLatitude
Title Latitudes of corners of the groundpixel
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nCorners nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-90,+90]
Written (re-) by B

The fields FoVCornerLatitude and FoVCornerLongitude specify the four corner coor-
dinates for each OMI field, which are approximated by a quadrilateral from within which
approximately 75% of the energy would come, if viewing a uniformly luminous scene. These
values are taken from the OMI data product OMPIXCOR. There is some along-track over-
lap between the FOVs. OMPIXCOR contains another set of FOV corners, based on tiling,
where adjacent FOVs, both along-track and cross-track, share a common edge. If this is
what you want, you will have to obtain it from the OMPIXCOR data product for the same
granule (orbit number).

The FOV center coordinates are given by the fields Latitude and Longitude.
All latitudes are geodetic, calculated at the intersection of the line-of-sight with the

WGS-84 ellipsoid.
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4.2 FoV75CornerLongitude

Field Name FoV75CornerLongitude
Title Longitudes of corners of the groundpixel
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nCorners nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-180,+180]
Written (re-) by B

See notes for field FoV75CornerLatitude.

4.3 Latitude

Field Name Latitude
Title Latitude of the center of the groundpixel
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-90,+90]
Written (re-) by A

The fields Latitude and Longitude define the center points of the OMI ground pixels,
or fields-of-view.

The geometrical extent of each FOV is specified by the fields FoV75CornerLatitude

and FoV75CornerLongiutde.
All latitudes are geodetic, calculated at the intersection of the line-of-sight with the

WGS-84 ellipsoid.

4.4 Longitude

Field Name Longitude
Title Longitude of the center of the groundpixel
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-180,+180]
Written (re-) by A

See notes for field Latitude.
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4.5 OrbitPhase

Field Name OrbitPhase
Title The place of OMI in orbit
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,1]
Written (re-) by A

The orbit phase describes the position of the OMI satellite along its orbit, as a fraction
of the time or orbital track (since Aura’s orbit is approximately circular), from 0 to 1,
starting and ending at consecutive equator-crossings (descending nodes) on the night-side
of the Earth. The values typically encountered will be between 0.2 to 0.8.

Note that this field contains only fill-values for many orbits.

4.6 SolarAzimuthAngle

Field Name SolarAzimuthAngle
Title Solar azimuth angle at WGS84 ellipsoid for center co-ordinate

of the ground pixel, defined East-of-North
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-180,+180]
Written (re-) by A

The azimuthal component of the vector from the center of the OMI FOV to the sun.
A plane is defined tangent to the WGS-84 Ellipsoid at the position (Latitude, Longitude).
The azimuth is the angle between the North vector in the plane and the projection of the
vector from the tangent point to the sun.

See also fields SolarZenithAngle, Latitude, and Longitude.
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4.7 SolarZenithAngle

Field Name SolarZenithAngle
Title Solar zenith angle at WGS84 ellipsoid for center co-ordinate

of the ground pixel
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,95]
Written (re-) by A

The solar zenith angle is the angle the vector from the point specified by (Latitude ,
Longitude) to the sun makes with thelocal zenith vector. Together with the field SolarAz-
imuthAngle, this specifies the position of the sun, relative to the point at the center of the
FOV.

See also fields SolarAzimuthAngle, Latitude, and Longitude.

4.8 SpacecraftAltitude

Field Name SpacecraftAltitude
Title Altitude above WGS84 ellipsoid
Units m
Type 4 byte H5T FLOAT
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,1000000]
Written (re-) by A

No notes for field SpacecraftAltitude in this document version.

4.9 SpacecraftLatitude

Field Name SpacecraftLatitude
Title Geodetic Latitude above WGS84 ellipsoid
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-90,+90]
Written (re-) by A

No notes for field SpacecraftLatitude in this document version.
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4.10 SpacecraftLongitude

Field Name SpacecraftLongitude
Title Geodetic Longitude above WGS84 ellipsoid
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-180,+180]
Written (re-) by A

No notes for field SpacecraftLongitude in this document version.

4.11 Time

Field Name Time
Title Time at Start of Scan (s, TAI93)
Units s
Type 8 byte H5T FLOAT
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value C63000000000000016 = −1.2676506E + 3010
Missing Value C63000000000000016 = −1.2676506E + 3010
Valid Range
Written (re-) by A

The time is expressed in TAI-93 format, i.e., number of atomic-time seconds since mid-
night, 1 January 1993. For convenience, the metadata item TAI93At0zOfGranule (available
from both the .met file and the global file attributes within the .he5 file) specifies the time
at zero-hours UTC on the day in which the granule started. This can be subtracted from
the Time value of any OMI measurement to get seconds-of-day UTC, while ensuring the
correct adjustments have been made for leap-days and leap-seconds.

4.12 ViewingAzimuthAngle

Field Name ViewingAzimuthAngle
Title Viewing azimuth angle at WGS84 ellipsoid for center co-

ordinate of the ground pixel, defined East-of-North
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-180,+180]
Written (re-) by A
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The azimuthal component of the vector from the center of the OMI FOV to the Aura
spacecraft. A plane is defined tangent to the WGS-84 Ellipsoid at the position (Latitude,
Longitude). The azimuth is the angle between the North vector in the plane and the
projection of the vector from the tangent point to the spacecraft.

See also fields ViewingZenithAngle, Latitude, and Longitude.
par

4.13 ViewingZenithAngle

Field Name ViewingZenithAngle
Title Viewing zenith angle at WGS84 ellipsoid for center co-

ordinate of the ground pixel
Units deg
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,70]
Written (re-) by A

No notes for field ViewingZenithAngle in this document version.

4.14 GroundPixelQualityFlags

Field Name GroundPixelQualityFlags
Title Ground Pixel Quality Flags
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value FFFF16 = 6553510
Missing Value FFFF16 = 6553510
Valid Range
Written (re-) by A

The GroundPixelQualityFlags (two bytes) indicate the type of scene (land/water), pres-
ence of snow or ice (as indicated by the National Snow and Ice Data Center data product
NISE), and the possible presence of a solar eclipse shadow or sun glint at the field of view.

Table 7 presents the detailed meaning of the bits and groups of bits comprising this
field’s values. [Bit 0 = Least Significant Bit.]

14



Table 7: Definitions of Ground Pixel Quality Flags

Bit Description

0-3

Land/Water flags [RD6]
Value Meaning

0 Shallow Ocean
1 Land
2 Shallow Inland Water
3 Ocean coastline / Lake shoreline
4 Ephemeral (intermittent) water
5 Deep Inland Water
6 Continental Shelf Ocean
7 Deep Ocean
8–14 Not used
15 Error flag for Land/Water

4 Sun Glint Possibility flag

5 Solar Eclipse possibility flag

6 Geolocation Error flag

7 Reserved for future use

8-14

Snow/Ice flags [based on NISE, RD5]
Value Meaning

0 Snow-free land
1-100 Sea ice concentration (%)
101 Permanent ice (Greenland, Antarctica)
102 Not used
103 Dry snow
104 Ocean [NISE-255]
105–123 Reserved
124 Mixed pixels at coastline [NISE-252]
125 Suspect ice value [NISE-253]
126 Corners (undefined) [NISE-254]
127 Error

15 NISE nearest neighbor filling flag

5 Data Fields

The data fields are stored in the Data Fields group of the Swath structure. The follow-
ing subsections give descriptions of the individualData Fields. Of these fields the follow-
ing five fields are used for quality flags: MeasurementQualityFlags, FitQualityFlags,
AMFQualityFlags, vcdQualityFlags and XtrackQualityFlags. The MeasurementQualityFlags
and FitQualityFlags provide information on the Level 1B input radiance and irradiance
data, the spectral fitting, the initial air mass factor and on the initial vertical column den-
sities, that are produced by PGE A. The AMFQualityFlags and vcdQualityFlags provide
quality information on the air mass factors and on the vertical column densities.

Tables 11–13 give the detailed bit-level description of these quality flag fields.
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Table 8: Data fields.

Field name Description

AmfStrat Stratospheric air mass factor
AmfStratStd Precision of stratospheric air mass factor
AmfStratClear Stratospheric air mass factor for clear sky

condition
AmfStratCloudy Stratospheric air mass factor for cloudy

condition
AmfTrop Tropospheric air mass factor
AmfTropStd Precision of tropospheric air mass factor
AmfTropClear Tropospheric air mass factor for clear sky

condition
AmfTropCloudy Tropospheric air mass factor for cloudy

condition
ChiSquaredOfFit Chi-squared diagnostics of DOAS fit
CloudFraction Effective cloud fraction
CloudFractionStd Effective cloud fraction precision
CloudPressure Effective cloud pressure
CloudPressureStd Effective cloud pressure precision
CloudRadianceFraction Fraction of the radiance from the cloudy part
ColumnAmountNO2 NO2 vertical column density
ColumnAmountNO2Std Precision of the NO2 vertical column density
ColumnAmountNO2Strat NO2 stratospheric column density
ColumnAmountNO2StratStd Precision of the NO2 stratospheric column
ColumnAmountNO2Trop NO2 tropospheric column density
ColumnAmountNO2TropStd Precision of the NO2 tropospheric column

density
InstrumentConfigurationId Unique ID for instrument settings for current

measurement
PolynomialCoefficients Polynomial Coefficients
PolynomialCoefficientsStd Precision of the Polynomial Coefficients
RingCoefficient Fitted amount of Ring effect
RingCoefficientStd Precision of the fitted amount of Ring effect
RootMeanSquareErrorOfFit Root-Mean-Square error of DOAS fit
ScatteringWeight Scattering weight vertical profile
ScatteringWtPressure Scattering weight pressure
SlantColumnAmountH2O H2O slant column density
SlantColumnAmountH2OStd Precision of the H2O slant column density
SlantColumnAmountNO2 NO2 slant column density
SlantColumnAmountNO2Std Precision of the NO2 slant column density
SlantColumnAmountNO2Destriped Destriped slant column amount NO2
SlantColumnAmountO2O2 O2-O2 slant column density
SlantColumnAmountO2O2Std Precision of the O2-O2 slant column density
SlantColumnAmountO3 O3 slant column density
SlantColumnAmountO3Std Precision of the O3 slant column density
SmallPixelRadiance Radiance of small pixel data column
SmallPixelRadiancePointer Offset and count of nTimesSmallPixel wrt

nTimes
TerrainHeight Terrain height at for center co-ordinate of

the ground pixel
TerrainPressure Pressure of the center of the ground pixel
TerrainReflectivity Reflectivity of the ground pixel
TropopausePressure Tropopause pressure
WavelengthRegistrationCheck Correction applied to the L1B wavelength

assignment based on the position of
Fraunhofer absorption lines

WavelengthRegistrationCheckStd Precision of the correction which was applied
to the L1B wavelength assignment

AlgorithmFlags Algorithm flags
AmfQualityFlags Bit level AMF quality flags at ground pixel

level
FitQualityFlags Bit level DOAS fit quality flags at ground

pixel level
MeasurementQualityFlags Bit level quality flags at measurement level
VcdQualityFlags Vertical column density quality flags
XTrackQualityFlags Across Track Quality Flags
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5.1 AmfStrat

Field Name AmfStrat
Title Stratospheric air mass factor
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfStrat in this document version.

5.2 AmfStratStd

Field Name AmfStratStd
Title Precision of stratospheric air mass factor
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfStratStd in this document version.

5.3 AmfStratClear

Field Name AmfStratClear
Title Stratospheric air mass factor for clear sky condition
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfStratClear in this document version.
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5.4 AmfStratCloudy

Field Name AmfStratCloudy
Title Stratospheric air mass factor for cloudy condition
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfStratCloudy in this document version.

5.5 AmfTrop

Field Name AmfTrop
Title Tropospheric air mass factor
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfTrop in this document version.

5.6 AmfTropStd

Field Name AmfTropStd
Title Precision of tropospheric air mass factor
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfTropStd in this document version.
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5.7 AmfTropClear

Field Name AmfTropClear
Title Tropospheric air mass factor for clear sky condition
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfTropClear in this document version.

5.8 AmfTropCloudy

Field Name AmfTropCloudy
Title Tropospheric air mass factor for cloudy condition
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,10]
Written (re-) by B

No notes for field AmfTropCloudy in this document version.

5.9 ChiSquaredOfFit

Field Name ChiSquaredOfFit
Title Chi-squared diagnostics of DOAS fit
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field ChiSquaredOfFit in this document version.
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5.10 CloudFraction

Field Name CloudFraction
Title Effective cloud fraction
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×0.10000000 + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range [0,1500]
Written (re-) by A

No notes for field CloudFraction in this document version.

5.11 CloudFractionStd

Field Name CloudFractionStd
Title Effective cloud fraction precision
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×0.10000000 + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range [0,1500]
Written (re-) by A

No notes for field CloudFractionStd in this document version.

5.12 CloudPressure

Field Name CloudPressure
Title Effective cloud pressure
Units hPa
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range [0,1500]
Written (re-) by A

No notes for field CloudPressure in this document version.
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5.13 CloudPressureStd

Field Name CloudPressureStd
Title Effective cloud pressure precision
Units hPa
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range [0,1500]
Written (re-) by A

No notes for field CloudPressureStd in this document version.

5.14 CloudRadianceFraction

Field Name CloudRadianceFraction
Title Fraction of the radiance from the cloudy part
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×0.10000000 + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range [0,1500]
Written (re-) by A

No notes for field CloudRadianceFraction in this document version.

5.15 ColumnAmountNO2

Field Name ColumnAmountNO2
Title NO2 vertical column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-1E16,1E20]
Written (re-) by C

No notes for field ColumnAmountNO2 in this document version.
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5.16 ColumnAmountNO2Std

Field Name ColumnAmountNO2Std
Title Precision of the NO2 vertical column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,1E20]
Written (re-) by C

No notes for field ColumnAmountNO2Std in this document version.

5.17 ColumnAmountNO2Strat

Field Name ColumnAmountNO2Strat
Title NO2 stratospheric column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-1E16,1E20]
Written (re-) by C

No notes for field ColumnAmountNO2Strat in this document version.

5.18 ColumnAmountNO2StratStd

Field Name ColumnAmountNO2StratStd
Title Precision of the NO2 stratospheric column
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [0,1E20]
Written (re-) by C

No notes for field ColumnAmountNO2StratStd in this document version.
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5.19 ColumnAmountNO2Trop

Field Name ColumnAmountNO2Trop
Title NO2 tropospheric column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [-1E16,1E20]
Written (re-) by C

No notes for field ColumnAmountNO2Trop in this document version.

5.20 ColumnAmountNO2TropStd

Field Name ColumnAmountNO2TropStd
Title Precision of the NO2 tropospheric column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range [[0,1E20]
Written (re-) by C

No notes for field ColumnAmountNO2TropStd in this document version.

5.21 InstrumentConfigurationId

Field Name InstrumentConfigurationId
Title Unique ID for instrument settings for current measurement
Units NoUnits
Type 1 byte H5T INTEGER
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value FF16 =10

Missing Value FF16 =10

Valid Range
Written (re-) by A

No notes for field InstrumentConfigurationId in this document version.
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5.22 PolynomialCoefficients

Field Name PolynomialCoefficients
Title Polynomial Coefficients
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nPolynomial nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field PolynomialCoefficients in this document version.

5.23 PolynomialCoefficientsStd

Field Name PolynomialCoefficientsStd
Title Precision of the Polynomial Coefficients
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nPolynomial nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field PolynomialCoefficientsStd in this document version.

5.24 RingCoefficient

Field Name RingCoefficient
Title Fitted amount of Ring effect
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field RingCoefficient in this document version.
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5.25 RingCoefficientStd

Field Name RingCoefficientStd
Title Precision of the fitted amount of Ring effect
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field RingCoefficientStd in this document version.

5.26 RootMeanSquareErrorOfFit

Field Name RootMeanSquareErrorOfFit
Title Root-Mean-Square error of DOAS fit
Units sr−1
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field RootMeanSquareErrorOfFit in this document version.

5.27 ScatteringWeight

Field Name ScatteringWeight
Title Scattering weight vertical profile
Units NoUnits
Type 4 byte H5T FLOAT
Dimensions [ nSwPress nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by C

No notes for field ScatteringWeight in this document version.
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5.28 ScatteringWtPressure

Field Name ScatteringWtPressure
Title Scattering weight pressure
Units hPa
Type 4 byte H5T FLOAT
Dimensions [ nSwPress ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by C

No notes for field ScatteringWtPressure in this document version.

5.29 SlantColumnAmountH2O

Field Name SlantColumnAmountH2O
Title H2O slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountH2O in this document version.

5.30 SlantColumnAmountH2OStd

Field Name SlantColumnAmountH2OStd
Title Precision of the H2O slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountH2OStd in this document version.
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5.31 SlantColumnAmountNO2

Field Name SlantColumnAmountNO2
Title NO2 slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountNO2 in this document version.

5.32 SlantColumnAmountNO2Std

Field Name SlantColumnAmountNO2Std
Title Precision of the NO2 slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountNO2Std in this document version.

5.33 SlantColumnAmountNO2Destriped

Field Name SlantColumnAmountNO2Destriped
Title Destriped slant column amount NO2
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountNO2Destriped in this document version.
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5.34 SlantColumnAmountO2O2

Field Name SlantColumnAmountO2O2
Title O2-O2 slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1.e + 47 + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountO2O2 in this document version.

5.35 SlantColumnAmountO2O2Std

Field Name SlantColumnAmountO2O2Std
Title Precision of the O2-O2 slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1.e + 47 + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountO2O2Std in this document version.

5.36 SlantColumnAmountO3

Field Name SlantColumnAmountO3
Title O3 slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountO3 in this document version.
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5.37 SlantColumnAmountO3Std

Field Name SlantColumnAmountO3Std
Title Precision of the O3 slant column density
Units molec/cm2

Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SlantColumnAmountO3Std in this document version.

5.38 SmallPixelRadiance

Field Name SmallPixelRadiance
Title Radiance of small pixel data column
Units photons/ (s.nm.cm2.sr)
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimesSmallPixel ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field SmallPixelRadiance in this document version.

5.39 SmallPixelRadiancePointer

Field Name SmallPixelRadiancePointer
Title Offset and count of nTimesSmallPixel wrt nTimes
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nSmallPixelPointer nTimes ]
Scale, offset ×1. + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range
Written (re-) by A

No notes for field SmallPixelRadiancePointer in this document version.
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5.40 TerrainHeight

Field Name TerrainHeight
Title Terrain height at for center co-ordinate of the ground pixel
Units m
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range
Written (re-) by A

No notes for field TerrainHeight in this document version.

5.41 TerrainPressure

Field Name TerrainPressure
Title Pressure of the center of the ground pixel
Units hPa
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range
Written (re-) by A

No notes for field TerrainPressure in this document version.

5.42 TerrainReflectivity

Field Name TerrainReflectivity
Title Reflectivity of the ground pixel
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×0.10000000 + 0.
Fill Value 800116 = −3276710
Missing Value 800116 = −3276710
Valid Range
Written (re-) by A

No notes for field TerrainReflectivity in this document version.
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5.43 TropopausePressure

Field Name TropopausePressure
Title Tropopause pressure
Units hPa
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by B

No notes for field TropopausePressure in this document version.

5.44 WavelengthRegistrationCheck

Field Name WavelengthRegistrationCheck
Title Correction applied to the L1B wavelength assignment based

on the position of Fraunhofer absorption lines
Units nm
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field WavelengthRegistrationCheck in this document version.

5.45 WavelengthRegistrationCheckStd

Field Name WavelengthRegistrationCheckStd
Title Precision of the correction which was applied to the L1B

wavelength assignment
Units nm
Type 4 byte H5T FLOAT
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value F180000016 = −1.26765E + 3010
Missing Value F180000016 = −1.26765E + 3010
Valid Range
Written (re-) by A

No notes for field WavelengthRegistrationCheckStd in this document version.
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5.46 AlgorithmFlags

Field Name AlgorithmFlags
Title Algorithm flags
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value FFFF16 = 6553510
Missing Value FFFF16 = 6553510
Valid Range
Written (re-) by B(C)

No notes for field AlgorithmFlags in this document version.

5.47 AmfQualityFlags

Field Name AmfQualityFlags
Title Bit level AMF quality flags at ground pixel level
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value FFFF16 = 6553510
Missing Value FFFF16 = 6553510
Valid Range
Written (re-) by B

The Air Mass Factor Quality Flags indicate issues where the quality of the air mass fac-
tors used in the Column Amount NO2 calculations may be compromised. Table 9 describes
the meanings of the bits of the AmfQualityFlags field.
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Table 9: AMF Quality Flags Definitions

Bit Name Description

0 Table Extrapolation Flag Indicates that extrapolations were done
beyond the edges of the dAMF lookup tables.

1 dAMF Table Unexpected
Contents Flag

Flag set indicates suspect values were found
in the dAMF (altitude resolved air mass
factor) lookup table

2 NO2 Profile Table
Unexpected Contents Flag

Flag set indicates suspect values were found
in the NO2 Profile lookup tables

3 Polluted Profile over High
Terrain Flag

Flag set indicates that polluted profile was
detected, but over high terrain.

4 Large AMF Calculated Flag Flag set indicates the calculated value of any
of the AMFs was larger than the maximum
threshold specified in the OPF.

5 Small AMF calculated Flag Flag set indicates the calculated value of any
of the AMFs was smaller than the minimum
threshold specified in the OPF.

6 Suspect Stratospheric AMF
Flag

Flag set indicates the calculated
stratospheric component of the AMF is out
of the range specified in the OPF.

7 Suspect Tropospheric AMF
Flag

Flag set indicates the calculated tropospheric
component of the AMF is out of the range
specified in the OPF.

5.48 FitQualityFlags

Field Name FitQualityFlags
Title Bit level DOAS fit quality flags at ground pixel level
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value FFFF16 = 6553510
Missing Value FFFF16 = 6553510
Valid Range
Written (re-) by A

The meanings of the bits of the Fit Quality Flags field are given in Table 10.
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Table 10: Fit Quality Flags Definitions

Bit Name Description

0 Solar Irradiance Warning Flag
Set if, for any of the irradiance pixels in the fit
window:

•L1B PixelQualityFlags bit 6-10 is set

•wavelengthPrecision >
maxWavelengthPrecision

•wavelengthPrecision ≤ 0

•wavelengthPrecision contains fill value

• irradiancePrecision > maxIrradiancePrecision

• irradiancePrecision ≤ 0

• irradiancePrecision contains fill value

1 Earth Radiance Missing Flag For this ground pixel the number of spectral
pixels flagged with the L1B
PixelQualityFlags bit 0 is larger than
threshold set in the OPF, or, the number of
spectral pixels is too small to perform the
fitting.

2 Earth Radiance Error Flag For this ground pixel the number of spectral
pixels flagged with the L1B
PixelQualityFlags bit 0-5 is larger than a
threshold set in the OPF.

3 Earth Radiance Warning Flag
Set if, for any of the radiance pixels contained in
the fit window:

•L1B PixelQualityFlags bit 6-10 is set

•wavelengthPrecision >
maxWavelengthPrecision

•wavelengthPrecision ≤ 0

•wavelengthPrecision contains fill value

• radiancePrecision > maxRadiancePrecision

• radiancePrecision ≤ 0

• radiancePrecision contains fill value

•Any of the radiance or geolocation fields used is
out-of-bounds

4 Cloud Data Error Flag Cloud fraction set to zero flag, because the
cloud data is missing or invalid. Note that if
the cloud product is not synchronized the
cloud data is invalid.

5 Cloud Data Warning Flag A warning flag is set for the cloud data
6 Snow/Ice Data Error Flag Set if Snow/Ice data from cloud product is

missing or invalid.
7 SCD Error Flag SCD fit returned error

Continued on next page
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Bit Name Description

8 SCD Warning Flag
Set on any of the following occurrences:

• SCD precision > maxSCDPrecision

•RMS Error > RMSErrorFlag

• SCD Covariance > maxSCDCovariance

• SCD is less than minSCD or SCD is larger than
maxSCD

• If the WavelengthRegistrationCheck parameter
is larger than a threshold set in the OPF

9 IAMF Error Flag Computation of AMFInitialClear or
AMFInitialCloudy failed.

10 IAMF Warning Flag Computation of AMFInitialClear or
AMFInitialCloudy returned warnings

11 IVCD Missing Flag Initial Vertical Column Density (IVCD)
could not be computed.

12 IVCD Warning Flag
Set if any of the following are true:

•Cloud Data Warning Flag set

• SCD Warning Flag set

•AMF Warning Flag set

•VCD computation returned warning

•VCD is less than minVCD or VCD is larger
than maxVCD

•VCD precision > maxVCDprecision

13 Wavelength Registration Warning Flag Set if for any of the ground pixels the
WavelengthRegistrationCheck parameter is
larger than a threshold set in the OPF.

14 Reserved Reserved
15 Reserved Reserved

5.49 MeasurementQualityFlags

Field Name MeasurementQualityFlags
Title Bit level quality flags at measurement level
Units NoUnits
Type 1 byte H5T INTEGER
Dimensions [ nTimes ]
Scale, offset ×1. + 0.
Fill Value FF16 =10

Missing Value FF16 =10

Valid Range
Written (re-) by A

The meanings of the bits in the Measurement Quality Flags are given in Table 11
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Table 11: Measurement Quality Flags

Bit Name Description

0 Measurement Missing Flag Set if all Ground Pixels give Earth
Radiance Missing Flag.

1 Measurement Error Flag Set if any of the L1B
MeasurementQualityFlags bit 0, 1, or
3 are set for the Radiance or for the
used Solar product.

2 Measurement Warning Flag Set if any of the L1B
MeasurementQualityFlags bit 2, 4, 5,
8, 9 are set for the Radiance or for
the used Solar product.

3 Rebinned Measurement Flag Set if L1B radiance
MeasurmentQualityFlags bit 7 is set
to 1.

4 SAA Flag Set if L1B MeasurmentQualityFlags
bit 10 is set to 1, for the Radiance or
for the used Solar product

5 Spacecraft Maneuver Flag Set if L1B MeasurmentQualityFlags
bit 11 is set to 1, for the Radiance or
for the used Solar product

6 Instrument Settings Error Flag The Earth and Solar
InstrumentConfigurationIDs are not
compatible.

7 Cloud Data Not Synchronized Flag Set if radiance and cloud data are
not synchronized

5.50 VcdQualityFlags

Field Name VcdQualityFlags
Title Vertical column density quality flags
Units NoUnits
Type 2 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value FFFF16 = 6553510
Missing Value FFFF16 = 6553510
Valid Range
Written (re-) by C

The Vertical Column Density Quality Flags indicate possible issues affecting the calcu-
lations of the Column Amount NO2 fields. The flags are listed in table 12. Of particular
note is the Summary Flag. The least significant bit of this field is reserved for a Summary
Flag that may be used by users without a detailed knowledge of the algorithm, and what
particular flags in the other flag fields might mean. We have combined these flags into the
Summary Flag, which is set to 1 if it is possible the the data quality has been affected. At
this point, the cross-track quality flag (XTrackQualityFlags) is not incorporated into the
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Summary Flag. Thus, users are advised to check both flags. A simple way to check if this
flag is set is to interpret the field as an integer, and test whether it is even or odd. If it is
odd, the Summary Flag is set.

Table 12: VCD Quality Flag definitions

Bit Name Description

0 Summary quality flag
(Überflag)

This is a flag that can be used by a user who
doesn’t want to check a lot of flags. If set,
then some error flag has been set at some
point along the process, and the data should
not be used. (User may just inquire whether
VCDQualityFlags is an even or odd integer.)

1 Secondary summary quality
flag

This is a flag that is set if there were
significant warnings at some point along the
process. The data should be used with some
caution.

2 Reserved This bit is for possible additional summary
flags

3 Algorithm detected polluted This flag indicates whether the VCD
algorithm detected significant pollution in
this FoV.

4 Descending orbit flag Set if the satellite is on the descending
portion of the orbit. It is not recommended
that these data be used.

5–15 Reserved Reserved

5.51 XTrackQualityFlags

Field Name XTrackQualityFlags
Title Across Track Quality Flags
Units NoUnits
Type 1 byte H5T INTEGER
Dimensions [ nXtrack nTimes ]
Scale, offset ×1. + 0.
Fill Value FF16 =10

Missing Value FF16 =10

Valid Range
Written (re-) by A

The cross-track quality flags indicate issues that appeared starting in November, 2007,
where there appears to be an obstruction in front of OMI’s entrance optics. The specific
meanings of set bits in the XTrackQualityFlags are given in Table 13. Users are advised to
use only data that have XTrackQualityFlags set to either zero (0), or the fill-value. [Bit 0
is the least significant bit.]
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Table 13: Cross-track Quality Flags definitions

Bits Value Meaning Level 2 Fit flag

0-2 0 Not affected by row anomaly, pixel can be
used

1 Affected by row anomaly: pixel not
corrected, do not use pixel

Radiance Warning set

2 Somewhat affected by row anomaly: pixel
not corrected, pixel can be used with caution

Radiance Warning set

3 Affected by row anomaly: pixel corrected,
but correction is not optimal, use pixel with
caution

Radiance Warning set

4 Affected by row anomaly: pixel corrected
and correction is optimal. Pixel can be used,
but is still less accurate than pixels that are
not affected by row anomaly

Radiance Warning set

7 Affected by row anomaly. Error during the
correction for the row anomaly. Do not use
pixel

Radiance Error set

3 Reserved for future use.
4 Pixel may be affected by the

wavelength-shift effect.
5 Pixel may be affected by the blockage effect.
6 Pixel may be affected by the stray sunlight

effect.
7 Pixel may be affected by the stray earth

radiance effect.

6 Global File Attributes

The global file attributes comprise one set of granule-level metadata, which are contained
in the .he5 file itself (and not the .met file, though some values are present in both places).
Besides containing information relevant to the data quality, they also recapitulate the set
of operational parameters, as specified in the Operational Parameters Files (OPF) for the
three NO2-related applications (OMNO2A, OMNO2B, OMNO2).

This section lists all the file attributes.

6.1 BackupSolarProductUsed

Field Name BackupSolarProductUsed
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field BackupSolarProductUsed in this document version.
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6.2 CloudAlbedo

Field Name CloudAlbedo
Type 4 byte H5T FLOAT
Written (re-) by A

No notes for field CloudAlbedo in this document version.

6.3 CloudProductMissing

Field Name CloudProductMissing
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field CloudProductMissing in this document version.

6.4 GranuleDay

Field Name GranuleDay
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field GranuleDay in this document version.

6.5 GranuleMonth

Field Name GranuleMonth
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field GranuleMonth in this document version.

6.6 GranuleYear

Field Name GranuleYear
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field GranuleYear in this document version.

6.7 InputPointer OMNO2

Field Name InputPointer OMNO2
Type 1117 byte H5T STRING
Written (re-) by C

No notes for field InputPointer OMNO2 in this document version.
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6.8 InputPointer OMNO2B

Field Name InputPointer OMNO2B
Type 251 byte H5T STRING
Written (re-) by B

No notes for field InputPointer OMNO2B in this document version.

6.9 InstrumentName

Field Name InstrumentName
Type 3 byte H5T STRING
Written (re-) by A

No notes for field InstrumentName in this document version.

6.10 NO2ColumnAmountHistogram

Field Name NO2ColumnAmountHistogram
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field NO2ColumnAmountHistogram in this document version.

6.11 OPF albedoDefault

Field Name OPF albedoDefault
Type 5 byte H5T STRING
Written (re-) by A

No notes for field OPF albedoDefault in this document version.

6.12 OPF albedoLandThreshold

Field Name OPF albedoLandThreshold
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF albedoLandThreshold in this document version.

6.13 OPF albedoSeaIceNH

Field Name OPF albedoSeaIceNH
Type 70 byte H5T STRING
Written (re-) by A

No notes for field OPF albedoSeaIceNH in this document version.
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6.14 OPF albedoSeaIceSH

Field Name OPF albedoSeaIceSH
Type 70 byte H5T STRING
Written (re-) by A

No notes for field OPF albedoSeaIceSH in this document version.

6.15 OPF albedoSnow

Field Name OPF albedoSnow
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF albedoSnow in this document version.

6.16 OPF albedoWaterThreshold

Field Name OPF albedoWaterThreshold
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF albedoWaterThreshold in this document version.

6.17 OPF amfAngleUpperLimit

Field Name OPF amfAngleUpperLimit
Type 2 byte H5T STRING
Written (re-) by A

No notes for field OPF amfAngleUpperLimit in this document version.

6.18 OPF automaticQualityFailed

Field Name OPF automaticQualityFailed
Type 2 byte H5T STRING
Written (re-) by A

No notes for field OPF automaticQualityFailed in this document version.

6.19 OPF automaticQualitySuspect

Field Name OPF automaticQualitySuspect
Type 2 byte H5T STRING
Written (re-) by A

No notes for field OPF automaticQualitySuspect in this document version.
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6.20 OPF B cloudReflectivity

Field Name OPF B cloudReflectivity
Type 4 byte H5T FLOAT
Written (re-) by B

No notes for field OPF B cloudReflectivity in this document version.

6.21 OPF B maxCloudPresAboveTerrain

Field Name OPF B maxCloudPresAboveTerrain
Type 4 byte H5T FLOAT
Written (re-) by B

No notes for field OPF B maxCloudPresAboveTerrain in this document version.

6.22 OPF B minCloudPresBelowTpause

Field Name OPF B minCloudPresBelowTpause
Type 4 byte H5T FLOAT
Written (re-) by B

No notes for field OPF B minCloudPresBelowTpause in this document version.

6.23 OPF B pressureTropopause

Field Name OPF B pressureTropopause
Type 4 byte H5T FLOAT
Written (re-) by B

No notes for field OPF B pressureTropopause in this document version.

6.24 OPF B temperatureNo2Fit

Field Name OPF B temperatureNo2Fit
Type 4 byte H5T FLOAT
Written (re-) by B

No notes for field OPF B temperatureNo2Fit in this document version.

6.25 OPF C cloudReflectivity

Field Name OPF C cloudReflectivity
Type 4 byte H5T INTEGER
Written (re-) by C

No notes for field OPF C cloudReflectivity in this document version.
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6.26 OPF C latBandWidth

Field Name OPF C latBandWidth
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C latBandWidth in this document version.

6.27 OPF C latEnd

Field Name OPF C latEnd
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C latEnd in this document version.

6.28 OPF C latStart

Field Name OPF C latStart
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C latStart in this document version.

6.29 OPF C lonEnd

Field Name OPF C lonEnd
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C lonEnd in this document version.

6.30 OPF C lonStart

Field Name OPF C lonStart
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C lonStart in this document version.

6.31 OPF C maxVcdForLatBand

Field Name OPF C maxVcdForLatBand
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C maxVcdForLatBand in this document version.
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6.32 OPF C minVcdForLatBand

Field Name OPF C minVcdForLatBand
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C minVcdForLatBand in this document version.

6.33 OPF C nLat

Field Name OPF C nLat
Type 4 byte H5T INTEGER
Written (re-) by C

No notes for field OPF C nLat in this document version.

6.34 OPF C nLon

Field Name OPF C nLon
Type 4 byte H5T INTEGER
Written (re-) by C

No notes for field OPF C nLon in this document version.

6.35 OPF C nUnpolFldCoefs

Field Name OPF C nUnpolFldCoefs
Type 4 byte H5T INTEGER
Written (re-) by C

No notes for field OPF C nUnpolFldCoefs in this document version.

6.36 OPF C pressureTropopause

Field Name OPF C pressureTropopause
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C pressureTropopause in this document version.

6.37 OPF C temperatureNo2Fit

Field Name OPF C temperatureNo2Fit
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field OPF C temperatureNo2Fit in this document version.
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6.38 OPF C xTrackAnomalyCorrection

Field Name OPF C xTrackAnomalyCorrection
Type 4 byte H5T INTEGER
Written (re-) by C

No notes for field OPF C xTrackAnomalyCorrection in this document version.

6.39 OPF fittingPolydegree

Field Name OPF fittingPolydegree
Type 1 byte H5T STRING
Written (re-) by A

No notes for field OPF fittingPolydegree in this document version.

6.40 OPF fittingWindow

Field Name OPF fittingWindow
Type 12 byte H5T STRING
Written (re-) by A

No notes for field OPF fittingWindow in this document version.

6.41 OPF fittingWindowColumnRange

Field Name OPF fittingWindowColumnRange
Type 7 byte H5T STRING
Written (re-) by A

No notes for field OPF fittingWindowColumnRange in this document version.

6.42 OPF H2OReferenceTemperature

Field Name OPF H2OReferenceTemperature
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF H2OReferenceTemperature in this document version.

6.43 OPF intermediateProductWavelengths

Field Name OPF intermediateProductWavelengths
Type 3 byte H5T STRING
Written (re-) by

No notes for field OPF intermediateProductWavelengths in this document version.
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6.44 OPF interpolationMethod

Field Name OPF interpolationMethod
Type 1 byte H5T STRING
Written (re-) by A

No notes for field OPF interpolationMethod in this document version.

6.45 OPF level1ReadBufferSize

Field Name OPF level1ReadBufferSize
Type 1 byte H5T STRING
Written (re-) by A

No notes for field OPF level1ReadBufferSize in this document version.

6.46 OPF level2WriteBufferSize

Field Name OPF level2WriteBufferSize
Type 1 byte H5T STRING
Written (re-) by A

No notes for field OPF level2WriteBufferSize in this document version.

6.47 OPF limitsAMF

Field Name OPF limitsAMF
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsAMF in this document version.

6.48 OPF limitsEarthRad

Field Name OPF limitsEarthRad
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsEarthRad in this document version.

6.49 OPF limitsLatitude

Field Name OPF limitsLatitude
Type 12 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsLatitude in this document version.
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6.50 OPF limitsLongitude

Field Name OPF limitsLongitude
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsLongitude in this document version.

6.51 OPF limitsRAZ

Field Name OPF limitsRAZ
Type 10 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsRAZ in this document version.

6.52 OPF limitsSAZ

Field Name OPF limitsSAZ
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSAZ in this document version.

6.53 OPF limitsSCD

Field Name OPF limitsSCD
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSCD in this document version.

6.54 OPF limitsSolarIrrad

Field Name OPF limitsSolarIrrad
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSolarIrrad in this document version.

6.55 OPF limitsSurfaceAlbedo

Field Name OPF limitsSurfaceAlbedo
Type 10 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSurfaceAlbedo in this document version.
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6.56 OPF limitsSurfaceHeigth

Field Name OPF limitsSurfaceHeigth
Type 14 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSurfaceHeigth in this document version.

6.57 OPF limitsSurfacePressure

Field Name OPF limitsSurfacePressure
Type 12 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSurfacePressure in this document version.

6.58 OPF limitsSZA

Field Name OPF limitsSZA
Type 12 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsSZA in this document version.

6.59 OPF limitsVAZ

Field Name OPF limitsVAZ
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsVAZ in this document version.

6.60 OPF limitsVCD

Field Name OPF limitsVCD
Type 13 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsVCD in this document version.

6.61 OPF limitsVZA

Field Name OPF limitsVZA
Type 12 byte H5T STRING
Written (re-) by A

No notes for field OPF limitsVZA in this document version.
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6.62 OPF maxEarthRadPrecision

Field Name OPF maxEarthRadPrecision
Type 4 byte H5T STRING
Written (re-) by A

No notes for field OPF maxEarthRadPrecision in this document version.

6.63 OPF maxEarthWavelnPrecision

Field Name OPF maxEarthWavelnPrecision
Type 6 byte H5T STRING
Written (re-) by A

No notes for field OPF maxEarthWavelnPrecision in this document version.

6.64 OPF maxFitRms

Field Name OPF maxFitRms
Type 4 byte H5T STRING
Written (re-) by A

No notes for field OPF maxFitRms in this document version.

6.65 OPF maxSCDCovariance

Field Name OPF maxSCDCovariance
Type 4 byte H5T STRING
Written (re-) by A

No notes for field OPF maxSCDCovariance in this document version.

6.66 OPF maxScdPrecision

Field Name OPF maxScdPrecision
Type 4 byte H5T STRING
Written (re-) by A

No notes for field OPF maxScdPrecision in this document version.

6.67 OPF maxSolarIrradianceAgeInDays

Field Name OPF maxSolarIrradianceAgeInDays
Type 5 byte H5T STRING
Written (re-) by A

No notes for field OPF maxSolarIrradianceAgeInDays in this document version.
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6.68 OPF maxSolarIrradPrecision

Field Name OPF maxSolarIrradPrecision
Type 4 byte H5T STRING
Written (re-) by A

No notes for field OPF maxSolarIrradPrecision in this document version.

6.69 OPF maxSolarWavelnPrecision

Field Name OPF maxSolarWavelnPrecision
Type 6 byte H5T STRING
Written (re-) by A

No notes for field OPF maxSolarWavelnPrecision in this document version.

6.70 OPF meritFunction

Field Name OPF meritFunction
Type 2 byte H5T STRING
Written (re-) by A

No notes for field OPF meritFunction in this document version.

6.71 OPF NO2ReferenceTemperature

Field Name OPF NO2ReferenceTemperature
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF NO2ReferenceTemperature in this document version.

6.72 OPF O2O2ReferenceTemperature

Field Name OPF O2O2ReferenceTemperature
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF O2O2ReferenceTemperature in this document version.

6.73 OPF O3ReferenceTemperature

Field Name OPF O3ReferenceTemperature
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF O3ReferenceTemperature in this document version.
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6.74 OPF opfVersion

Field Name OPF opfVersion
Type 3 byte H5T STRING
Written (re-) by A

No notes for field OPF opfVersion in this document version.

6.75 OPF UseWavelengthFitCoefficient

Field Name OPF UseWavelengthFitCoefficient
Type 1 byte H5T STRING
Written (re-) by A

No notes for field OPF UseWavelengthFitCoefficient in this document version.

6.76 OPF wavelengthRegistrationFittingWindow

Field Name OPF wavelengthRegistrationFittingWindow
Type 12 byte H5T STRING
Written (re-) by

No notes for field OPF wavelengthRegistrationFittingWindow in this document version.

6.77 OPF wavelengthRegistrationLimit

Field Name OPF wavelengthRegistrationLimit
Type 4 byte H5T STRING
Written (re-) by A

No notes for field OPF wavelengthRegistrationLimit in this document version.

6.78 ParametersInconsistent

Field Name ParametersInconsistent
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field ParametersInconsistent in this document version.

6.79 PGEVersion

Field Name PGEVersion
Type 7 byte H5T STRING
Written (re-) by A

No notes for field PGEVersion in this document version.
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6.80 PGE Version OMNO2

Field Name PGE Version OMNO2
Type 8 byte H5T STRING
Written (re-) by C

No notes for field PGE Version OMNO2 in this document version.

6.81 PGE Version OMNO2B

Field Name PGE Version OMNO2B
Type 7 byte H5T STRING
Written (re-) by B

No notes for field PGE Version OMNO2B in this document version.

6.82 ProcessingSystem

Field Name ProcessingSystem
Type 7 byte H5T STRING
Written (re-) by tba

No notes for field ProcessingSystem in this document version.

6.83 ProcessLevel

Field Name ProcessLevel
Type 2 byte H5T STRING
Written (re-) by tba

No notes for field ProcessLevel in this document version.

6.84 Product Cycle OMNO2

Field Name Product Cycle OMNO2
Type 1 byte H5T STRING
Written (re-) by C

No notes for field Product Cycle OMNO2 in this document version.

6.85 Product Cycle OMNO2B

Field Name Product Cycle OMNO2B
Type 1 byte H5T STRING
Written (re-) by B

No notes for field Product Cycle OMNO2B in this document version.
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6.86 Product Version OMNO2

Field Name Product Version OMNO2
Type 5 byte H5T STRING
Written (re-) by C

No notes for field Product Version OMNO2 in this document version.

6.87 Product Version OMNO2B

Field Name Product Version OMNO2B
Type 5 byte H5T STRING
Written (re-) by B

No notes for field Product Version OMNO2B in this document version.

6.88 QAPctAmfLargeWarning

Field Name QAPctAmfLargeWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfLargeWarning in this document version.

6.89 QAPctAmfPollutedHighTerrain

Field Name QAPctAmfPollutedHighTerrain
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfPollutedHighTerrain in this document version.

6.90 QAPctAmfProfileProblem

Field Name QAPctAmfProfileProblem
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfProfileProblem in this document version.

6.91 QAPctAmfSmallWarning

Field Name QAPctAmfSmallWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfSmallWarning in this document version.
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6.92 QAPctAmfStratWarning

Field Name QAPctAmfStratWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfStratWarning in this document version.

6.93 QAPctAmfTableExtrapolation

Field Name QAPctAmfTableExtrapolation
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfTableExtrapolation in this document version.

6.94 QAPctAmfTableValueProblem

0pt3ExFiEld
NamE

QAPctAmfTablEValueProblEm

Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfTableValueProblem in this document version.

6.95 QAPctAmfTropWarning

Field Name QAPctAmfTropWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctAmfTropWarning in this document version.

6.96 QAPctCloudDataError

Field Name QAPctCloudDataError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctCloudDataError in this document version.

6.97 QAPctCloudDataNotSynchronized

Field Name QAPctCloudDataNotSynchronized
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctCloudDataNotSynchronized in this document version.
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6.98 QAPctCloudDataWarning

Field Name QAPctCloudDataWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctCloudDataWarning in this document version.

6.99 QAPctEclipse

Field Name QAPctEclipse
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctEclipse in this document version.

6.100 QAPctIAMFError

Field Name QAPctIAMFError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctIAMFError in this document version.

6.101 QAPctIAMFWarning

Field Name QAPctIAMFWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctIAMFWarning in this document version.

6.102 QAPctInstrumentSettingsError

Field Name QAPctInstrumentSettingsError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctInstrumentSettingsError in this document version.

6.103 QAPctIrradianceWarning

Field Name QAPctIrradianceWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctIrradianceWarning in this document version.
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6.104 QAPctIVCDError

Field Name QAPctIVCDError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctIVCDError in this document version.

6.105 QAPctIVCDWarning

Field Name QAPctIVCDWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctIVCDWarning in this document version.

6.106 QAPctMeasError

Field Name QAPctMeasError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctMeasError in this document version.

6.107 QAPctMeasMissing

Field Name QAPctMeasMissing
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctMeasMissing in this document version.

6.108 QAPctMeasWarning

Field Name QAPctMeasWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctMeasWarning in this document version.

6.109 QAPctRadianceError

Field Name QAPctRadianceError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctRadianceError in this document version.
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6.110 QAPctRadianceMissing

Field Name QAPctRadianceMissing
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctRadianceMissing in this document version.

6.111 QAPctRadianceWarning

Field Name QAPctRadianceWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctRadianceWarning in this document version.

6.112 QAPctRebinned

Field Name QAPctRebinned
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctRebinned in this document version.

6.113 QAPctSAA

Field Name QAPctSAA
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctSAA in this document version.

6.114 QAPctSCDError

Field Name QAPctSCDError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctSCDError in this document version.

6.115 QAPctSCDWarning

Field Name QAPctSCDWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctSCDWarning in this document version.
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6.116 QAPctSnowIceDataError

Field Name QAPctSnowIceDataError
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctSnowIceDataError in this document version.

6.117 QAPctSpacecraftManeuver

Field Name QAPctSpacecraftManeuver
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctSpacecraftManeuver in this document version.

6.118 QAPctSunGlint

Field Name QAPctSunGlint
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctSunGlint in this document version.

6.119 QAPctVcdTooLarge

Field Name QAPctVcdTooLarge
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctVcdTooLarge in this document version.

6.120 QAPctVcdTooSmall

Field Name QAPctVcdTooSmall
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field QAPctVcdTooSmall in this document version.

6.121 QAPctWavelengthRegistrationWarning

Field Name QAPctWavelengthRegistrationWarning
Type 4 byte H5T INTEGER
Written (re-) by

No notes for field QAPctWavelengthRegistrationWarning in this document version.
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6.122 RadianceParametersMissing

Field Name RadianceParametersMissing
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field RadianceParametersMissing in this document version.

6.123 SolarIrradianceWarning

Field Name SolarIrradianceWarning
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field SolarIrradianceWarning in this document version.

6.124 SolarIrradianceWavelengthRegistrationWarning

Field Name SolarIrradianceWavelengthRegistrationWarning
Type 4 byte H5T INTEGER
Written (re-) by

No notes for field SolarIrradianceWavelengthRegistrationWarning in this document ver-
sion.

6.125 SolarProductMissing

Field Name SolarProductMissing
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field SolarProductMissing in this document version.

6.126 SolarProductOutOfDate

Field Name SolarProductOutOfDate
Type 4 byte H5T INTEGER
Written (re-) by A

No notes for field SolarProductOutOfDate in this document version.

6.127 TAI93At0zOfGranule

Field Name TAI93At0zOfGranule
Type 8 byte H5T FLOAT
Written (re-) by A

No notes for field TAI93At0zOfGranule in this document version.
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6.128 UnpolFldNumberOfOrbits

Field Name UnpolFldNumberOfOrbits
Type 4 byte H5T INTEGER
Written (re-) by X

No notes for field UnpolFldNumberOfOrbits in this document version.

6.129 UnpolFldOrbitList

Field Name UnpolFldOrbitList
Type 4 byte H5T INTEGER
Written (re-) by X

No notes for field UnpolFldOrbitList in this document version.

6.130 WavelengthCalibrationMethod

Field Name WavelengthCalibrationMethod
Type 8 byte H5T STRING
Written (re-) by A

No notes for field WavelengthCalibrationMethod in this document version.

6.131 xTrackAnomaly

Field Name xTrackAnomaly
Type 4 byte H5T FLOAT
Written (re-) by C

No notes for field xTrackAnomaly in this document version.

6.132 RadianceScienceQualityFlag

Field Name RadianceScienceQualityFlag
Type 16 byte H5T STRING
Written (re-) by A

No notes for field RadianceScienceQualityFlag in this document version.

6.133 IrradianceScienceQualityFlag

Field Name IrradianceScienceQualityFlag
Type 16 byte H5T STRING
Written (re-) by A

No notes for field IrradianceScienceQualityFlag in this document version.
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6.134 OPF maxNSolarWavelengthsFlagged

Field Name OPF maxNSolarWavelengthsFlagged
Type 2 byte H5T STRING
Written (re-) by A

No notes for field OPF maxNSolarWavelengthsFlagged in this document version.

6.135 OPF maxNEarthWavelengthsFlagged

Field Name OPF maxNEarthWavelengthsFlagged
Type 2 byte H5T STRING
Written (re-) by A

No notes for field OPF maxNEarthWavelengthsFlagged in this document version.

6.136 OPF maxNEarthWavelengthsFlaggedMissing

Field Name OPF maxNEarthWavelengthsFlaggedMissing
Type 2 byte H5T STRING
Written (re-) by

No notes for field OPF maxNEarthWavelengthsFlaggedMissing in this document ver-
sion.

6.137 OPF XTrackQualityFlagsErrorMask

Field Name OPF XTrackQualityFlagsErrorMask
Type 1 byte H5T STRING
Written (re-) by A

No notes for field OPF XTrackQualityFlagsErrorMask in this document version.

7 Metadata

In this document the term “metadata” is reserved for metadata on granule level. Exam-
ples of metadata on granule level are the date and time that the data was measured, the
percentage of the data that is missing for the granule, the geographic coverage, etc. The
metadata is implemented in two ways:

1. as HDF-EOS file level attributes
2. as ECS metadata.
The metadata fields that are implemented as HDF-EOS file level attributes are only

available in the data file, whereas the ECS metadata fields are stored both in the data and
in the metadata file. The advantage of storing a metadata field as HDF-EOS file attributes
are that they are easily available for the users. Another advantage of using HDF-EOS file
attributes is that there are no iterations needed with ECS to change or add such a metadata
field. The ECS metadata on the other hand have the advantage that they are ingested by
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the ECS system (via the metadata file), and can be used for searching the DAAC archive.
There are three types of ECS metadata:

1. Collection
2. Inventory
3. Archived. The collection type metadata describe the collection of all the product

files. Thus, collection metadata fields described in this document are the same for all the
granules for the OMI Level 2A NO2 product. The collection level metadata consist of fields
like the intrument name (“OMI”), the platform name (“EOS-Aura”), etc.. The Inventory
metadata describe a single granule. It contains standard ECS fields, as well as the so-called
product specific attributes. Like the product specific attributes, the archive metadata can
also be defined per product. The difference between archive and inventory metadata is that
archive metadata cannot be used for searching the DAACs. Furthermore, the Archive level
attributes are not part of the metadata file, whereas the Collection and Inventory metadata
are contained in the metadata file. The Collection, Inventory and Archive ECS metadata
are listed in Tables 14,15, and 16, respectively. The HDF-EOS file attributes are stored in
the “FILE ATTRIBUTES” group, see Figure 1. The parameters that are stored as Global
Attributes are listed in Table ??. Some of these parameters are also be part of the ECS
metadata, like for instance the the GranuleDay, GranuleMonth, GranuleYear attributes.
The reason of this duplication is that the Global Attributes provide a simpler interface to
this information.

Table 14: Collection Metadata.

Name Value

DLLName libDsESDTOmOMIPoly.001Sh.so
SpatialSearchType Orbit
ShortName “OMNO2” for global, “OMNO2Z” for zoom products
LongName “OMI/Aura Nitrogen Dioxide (NO2) Total &

Troposph.Column 1-Orbit L2 Swath 13x24km” for global
products “OMI/Aura Nitrogen Dioxide (NO2) Total &
Troposph.Column 1-Orbit L2 Swath 13x12km”

CollectionDescription Nitrogen Dioxide Total and Tropospheric Columns
measured with OMI using the DOAS technique

VersionID 1.0
RevisionDate 2004-01-12
SuggestedUsage Science Research
ProcessingCenter OMI SIPS
ArchiveCenter GSFC
VersionDescription Pre-launch test using simulated and on-ground-acquired

data
CitationforExternalPublica-
tion

OMI data contained herein were obtained through joined
research between the Netherlands (NIVR/KNMI), Finland
(FMI), and the U.S. (NASA) in the Earth Observing
System (EOS) Aura Mission

CollectionState In Work
MaintenanceAndUpdateFre-
quency

Continually

TimeType UTC

Continued on next page
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Name Value

DateType Gregorian
TemporalRangeType Continuous Range
PrecisionofSeconds 001
RangeBeginningDate 2004-06-01
RangeBeginningTime 00:00:00.000000
RangeEndingDate 2004-06-01
RangeEndingTime 00:00:00.000000
ContactOrganizationCon-
tainer.Role

Archive

ContactOrganizationCon-
tainer.HoursofService

08:00 to 18:00:00 EDT (-0500 GMT)”

ContactOrganizationCon-
tainer.ContactInstructions

Contact for format/distribution issues

ContactOrganizationCon-
tainer.ContactOrganizationName

Goddard DAAC User Services

ContactOrganizationAddress-
Container.StreetAddress

NASA/GSFC Code 902

ContactOrganizationAddress-
Container.City

GREENBELT

ContactOrganizationAddress-
Container.StateProvince

MD

ContactOrganizationAddress-
Container.PostalCode

20771

ContactOrganizationAddress-
Container.Country

USA

OrganizationTelephoneCon-
tainer.TelephoneNumber

301-614-5473

OrganizationTelephoneCon-
tainer.TelephoneNumberType

Voice

OrganizationTelephoneCon-
tainer.TelephoneNumber

301-614-5304

OrganizationTelephoneCon-
tainer.TelephoneNumberType

Facsimile

OrganizationE-
mail.ElectronicMailAddress

daac usggsfcsrvr4.gsfcmo.ecs.nasa.gov

ECSDisciplineKeyword Earth Science
ECSTopicKeyword Atmosphere
ECSTermKeyword Atmospheric Chemistry
ECSVariableKeyword Nitrogen Dioxide
ProcessingLevelDescription Geophysical quantities at sensor resolution or geolocated
ProcessingLevelID 2
PlatformShortName Aura
PlatformLongName EOS Aura Mission Satellite
PlatformType Spacecraft
PlatformCharacteristicName OrbitInclination

Continued on next page
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Name Value

PlatformCharacteristicDe-
scription

Angle between the orbit plane and the Earth’s equatorial
plane

PlatformCharacteristic-
DataType

float

PlatformCharacteristicUnit Degrees
PlatformCharacteristicValue 98.2
InstrumentShortName OMI
InstrumentLongName Ozone Monitoring Instrument
InstrumentTechnique Nadir-Viewing Cross Track Imaging Spectroradiometry
NumberofSensors 2
SensorShortName CCD Ultra Violet
SensorLongName Charge Coupled Device Ultra Violet
SensorTechnique Frame Transfer CCD Imaging Spectroradiometry
SensorCharacteristicName CCD UV bandwidth
SensorCharacteristicDescrip-
tion

The sensor’s Ultra Violet wavelength range.

SensorCharacteristic-
DataType

varchar

SensorCharacteristicUnit nm
SensorCharacteristicValue 270–380
SensorShortName CCD Visible
SensorLongName Charge Coupled Device Visible
SensorTechnique Frame Transfer CCD Imaging SpectroradiometrY
SensorCharacteristicName CCD VIS bandwidth
SensorCharacteristicDescrip-
tion

The sensor’s Visible wavelength range.

SensorCharacteristic-
DataType

varchar

SensorCharacteristicUnit nm
SensorCharacteristicValue 350–500
PrimaryCSDT Complex Swath
Implementation HDF-EOS
GranuleTimeDuration 6600

Table 15: Inventory Metadata.

Name Mand. Location Vals Type Value

SizeMBECSDataGranule FALSE DSS 1 Double
ReprocessingPlanned TRUE DP 1 String “Yes”
ReprocessingActual TRUE PCF 1 String
DayNightFlag TRUE MCF 1 String “Day”
LocalGranuleID TRUE PGE A 1 String Filename, as specified

in section 2.2
LocalVersionID TRUE PCF 1 String
ProductionDateTime TRUE TK 1 DateTime

Continued on next page

64



Name Mand. Location Values Type Value

ParameterName TRUE PGE A 1 String “Nitrogen Dioxide -
Total and Tropospheric -
Column”

AutomaticQualityFlag TRUE PGE A 1 String [a]
AutomaticQualityFlagExplanation TRUE PGE A 1 String [b]
OperationalQualityFlag TRUE MCF 1 String “Passed”
OperationalQualityFlagExplanation TRUE MCF 1 String [c]
ScienceQualityFlag TRUE MCF 1 String “Not Investigated”
ScienceQualityFlagExplanation TRUE MCF 1 String [d]
QAPercentMissingData TRUE PGE A 1 Integer
QAPercentOutOfBoundsData TRUE PGE A 1 Integer
OrbitNumber TRUE PGE A 1 Integer
EquatorCrossingDate(1) TRUE PGE A 1 Date
EquatorCrossingTime(1) TRUE PGE A 1 Time
EquatorCrossingLongitude(1) TRUE PGE A 1 Double
ShortName TRUE MCF 1 String “OMNO2” or

OMNO2Z”
VersionID TRUE MCF 1 Integer “0”
InputPointer TRUE PGE A 20 String
RangeBeginningDate(2) TRUE PGE A 1 Date
RangeBeginningTime(2) TRUE PGE A 1 Time
RangeEndingDate(2) TRUE PGE A 1 Date
RangeEndingTime(2) TRUE PGE A 1 Time
PGEVersion TRUE PCF 1 String
AssociatedPlatformShortName TRUE MCF 1 String “Aura”
AssociatedInstrumentShortName TRUE MCF 1 String “Aura OMI”
AssociatedSensorShortname TRUE MCF 1 String “CCD Visible”
OperationMode TRUE PCF 1 String “Normal”, “Test”
NrMeasurements(1) TRUE PGE A 1 Integer Range(0,5000)
NrZoom(1) TRUE PGE A 1 Integer Range(0,5000)
NrSpatialZoom(1) TRUE PGE A 1 Integer Range(0,5000)
NrSpectralZoom(1) TRUE PGE A 1 Integer Range(0,5000)
ExpeditedData(1) TRUE PGE A 1 String “True” or “False”
SouthAtlanticAnomalyCrossing(1) TRUE PGE A 1 String “True” or “False”
SpacecraftManeuverFlag(1) TRUE PGE A 1 String “True” or “False”
SolarEclipse(1) TRUE PGE A 1 String “True” or “False”
InstrumentConfigurationIDs(1) TRUE PGE A 256 Integer Range(0,255)
MasterClockPeriods(1) TRUE PGE A 256 Float Range(0,255)
ExposureTimes(1) TRUE PGE A 256 Float Range(0,255)
PathNr(1) TRUE PGE A 500 Integer Range(1,466)
StartBlockNr(1) TRUE PGE A 500 Integer Range(1,500)
EndBlockNr(1) TRUE PGE A 500 Integer Range(1,500)
PGEVersionOMNO2A FALSE PGE A 1 String
DataProductVersionOMNO2A FALSE PGE A 1 String
DataProductCycleOMNO2A FALSE PGE A 1 String
PGEVersionOMNO2B FALSE PGE A 1 String

Continued on next page
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Table 16: Archive metadata

Name Mand. Location Values Type Value

LongName TRUE MCF 1 String “OMI/Aura Nitrogen Dioxide
(NO2) Total &
Troposph.Column 1-Orbit L2
Swath 13x24km” for global
products “OMI/Aura
Nitrogen Dioxide (NO2) Total
& Troposph.Column 1-Orbit
L2 Swath 13x12km”

ESDTDescriptorRevision TRUE MCF 1 String “0.9.30”

Name Mand. Location Values Type Value

DataProductVersionOMNO2B FALSE PGE A 1 String
DataProductCycleOMNO2B FALSE PGE A 1 String
PGEVersionOMNO2 FALSE PGE A 1 String
DataProductVersionOMNO2 FALSE PGE A 1 String
DataProductCycleOMNO2 FALSE PGE A 1 String

Notes to table:
1) The value can be copied from the L1B Radiance metadata fields.
2) The value can be copied from the L1B Radiance metadata fields or set via the time

tags in the PCF.
[a] “Failed” if : RadianceScienceQualityFlag is “Failed”. IrradianceScienceQualityFlag

is “Failed”. The maximum of the following parameters is larger than or equal to the Auto-
maticQAFailed parameter in the OPF: QAPctRadianceError QAPctFitError QAPctCloud-
FractionMissing QAPctCloudPressureMissing “Suspect” if: RadianceScienceQualityFlag is
“Suspect”. IrradianceScienceQualityFlag is “Suspect”. The maximum of the following
parameters is smaller than the AutomaticQAFailed but larger or than or equal to the Au-
tomaticQASuspect parameter in the OPF: QAPctRadianceError QAPctFitError QAPct-
CloudFractionMissing QAPctCloudPressureMissing “Passed” for all other conditions.

[b] “The value is based on a combination of the RadianceScienceQualityFlag, Irradiance-
ScienceQualityFlag, QAPctRadianceError, QAPctFitError, QAPctCloudFractionMissing,
QAPctCloudPressureMissing. Thresholds used: xx% for Failed and yy% for Suspect.”

[c] “This granule passed operational tests that were administered by the OMI SIPS.
QA metadata was extracted and the file was successfully read using standard HDF-EOS
utilities.”

[d] “An updated science quality flag and explanation is put in the product .met file when
a granule has been evaluated. The flag value in this file, Not Investigated, is an automatic
default that is put in every granule during production.”
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