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1 Reading

1. Russell et al. (2011) - description of original BEHR algorithm

2. Laughner and Cohen (2017) - description of v2.1C of the BEHR algorithm
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2 Product overview

2.1 Product types

Currently, we have two data products available: one at the native OMI pixel resolution and
one in which each swath has been gridded to a 0:05◦×0:05◦ fixed grid. The gridded product
is ideal for users who simply wish to obtain an NO2 VCD, as the latitude and longitude of
each grid point will remain fixed over time, whereas the native OMI pixels do not. However,
the native OMI resolution files have additional variables compared to the gridded product,
such as scattering weights, averaging kernels, our NO2 a priori profile, etc. that will be
useful to users wishing to modify the product in some way.

2.2 Version numbering

The BEHR version numbering system combines the OMNO2 version number with an internal
version letter. So, v2.1A represents the first BEHR product based on version 2.1 of the NASA
OMNO2 product. A subsequent version of BEHR still based on version 2.1 of OMNO2 would
be v2.1B. If OMNO2 were to update to version 3, the BEHR product based on that would
be v3.0A.

Should a minor change be made (e.g. one that adds information to the output but does
not change the core algorithm), a revision number will be appended to the version number.
For example, v2.1A and v2.1Arev0 will be the same, but v2.1Arev1 would indicate this sort
of minor change.

The version number may also be formatted as, e.g. v2-1A. This is used as the version
string in file names to prevent any issue with file systems unable to handle a . in a filename
that is not separating the file extension. This form is completely equivalent to the one with
the period and is used interchangeably.

2.3 File format

All products will be made available as HDF version 5 files (https://www.hdfgroup.org).
Please note when trying to open these that many programming languages and utilities have
different commands and tools for opening version 4 and 5 HDF files. If you are having
trouble opening these files:

1. Ensure that you are using the correct command for an HDF5 file, not an HDF4 file.

2. Try using HDFView (available from https://www.hdfgroup.org/products/java/

index.html to browse the file. This will confirm that it downloaded properly.

3. Check if the utility or programming language you are using requires the HDF5 library
(https://www.hdfgroup.org/HDF5/) to be installed.

For both the native and gridded products, the HDF files are organized similarly. Under
the /Data group, each swath is contained within its own group, named as Swath#. There
will be 3–5 swaths per day. Each swath will contain all relevant variables as datasets.
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Starting with BEHR version 2.1A, �ll values will be directly stored in the HDF FillValue
information for each dataset, along with four additional attributes: Description, Range,
Product, and Unit. Description is a brief, one-line description of the meaning of each
variable. Rangeis the range of values that variable may correctly take on.Product indicates
whether this dataset is copied directly from the NASA standard product (represented bySP),
the OMPIXCOR product ( PIXCOR ), or is added by the BEHR product (unsurprisingly
represented byBEHR ). Finally, Unit is the physical unit assigned to each dataset.

Starting a v3.0A, we are no longer providing the native pixels as comma separated values.
With the proliferation of available data into separate products using daily and monthly
pro�les, providing both .hdf and .txt �les was no longer practical.

2.4 Tools for working with HDF �les

The following programs or programming languages are known to be able to read HDF �les:

ˆ MATLAB: current versions have high-level functions such ash5info and h5read which
can easily read in HDF5 �les. This does not seem to rely on the external HDF library.

ˆ Python: the h5py package (http://www.h5py.org ) can read HDF5 �les, however it
does depend on having the HDF library installed, at least on Unix based systems.

ˆ IDL: various users have sucessfully read HDF5 �les in IDL; however since we do not
use it ourselves, we cannot o�er speci�c advice on the best way to do so.

ˆ Igor Pro, v. > 5:04: http://www.wavemetrics.com/products/igorpro/
dataaccess/hdf5.htm

ˆ GNU Octave: https://www.gnu.org/software/octave/

This is not an exclusive list, however these are common scienti�c software packages that
indicate they have the capability to read HDF5 �les. Note that our experience is focused on
MATLAB and Python, so our ability to o�er speci�c advice for other utilities is limited.

3 Variables

3.1 List of variables

Table 1 will list the attributes of all variables found in the BEHR �les. Most categories
are fairly self-explanatory. Product indicates whether the variable is directly copied from
the NASA OMNO2 product (SP), the OMPIXCOR product (PIXCOR) or calculated from
BEHR. Gridding indicates whether the variable will be contained in the native OMI pixel
resolution �les (\Native") or both the native and gridded �les (\both").

For more information on the SP variables, see the links athttps://disc.sci.gsfc.
nasa.gov/datasets/OMNO2_V003/summary?keywords=omno2, especially the Readme and
OMNO2 Data Format. Likewise, seehttps://disc.sci.gsfc.nasa.gov/datasets/
OMPIXCOR_V003/summary?keywords=ompixcorfor information on the PIXCOR variables.
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