
ICON Data Product 3.4: FUV Sublimb Time Delay and
Integration Maps

This document describes the data product for ICON FUV Sublimb TDI Image, which is in NetCDF4 format.

This describes the data product for ICON FUV Time Delay and Integration (TDI) sublimb nighttime images,
which is in NetCDF4 format.
The TDI images are obtained from the 135.6 nm channel of ICON FUV instrument data,
through an inversion process described in https://doi.org/10.1007/s11214-022-00928-w
NOTE: In this file, only the sublimb parameters are included.
These files are named ICON_L3-4_Ionosphere-Image_YYYY-MM-DD_vXXrZZZ.NC were YYYY-MM-DD is the
year month day and vXX shows the version number
and ZZZ shows the revision number of this file. Each individual file nominally contains 1 day (24 hours) of data.
The L3.4 FUV Sublimb Nighttime TDI
files are produced from the L1 FUV files (ICON_L1_FUV_SSI_YYYY-MM-DD_vXXrZZZ.NC) and L0P
Ephemeris files.
The FUV TDI Shortwave Sublimb Image files (SSI) contain the individual TDI images. Each image is projected,
assuming an altitude of 300km, onto a map using IDL’s build-in MAP_IMAGE function.
The ephemeris data are used for ICON’s location and the look direction of each TDI image. It is assumed that
ICON is in a circular orbit at 600 km altitude.
Pixels in the TDI images that overlap are integrated and normalized by the number of overlapping images. Each
nighttime pass is sampled into
a 0.25 degree x 0.25 degree latitude/longitude grid and median smoohted by 5 pixels by 11 pixels to produce
the highest resolution image possible given the integration time
and overlap of the individual TDI images.
In addition, many other parameters and geophysical data products are included in the file.
All variables within the file are described in their Var_notes attribute. The data are identified in one of 3
var_types: data – which
contains the primary data product; support data – which contains parameters used in the retrieval such as
geometry etc. that may also
be useful in any analysis of this data; and ignore_data – which are recorded for debugging purposes and should
not be used for publication
without detailed discussion with the ICON team.
The dimensions of the data also indicate its type. For example, anything with epoch as a dimension means
there is 1 value corresponding
to the middle epoch value of each orbit. Anything with dimension Input_data corresponds to the input data,
passed from Level 1.
Anything with dimension altitude corresponds to the altitude grid used for the inverted parameters.

History
Version 01, Created by L3.4 Sublimb processor v3 on Wed, 20 May 2026, 2026-05-20T04:43:18.616 UTC

Dimensions
NetCDF files contain variables and the dimensions over which those variables are defined. First, the
dimensions are defined, then all variables in the file are described.

The dimensions used by the variables in this file are given below, along with nominal sizes. Note that the size
may vary from file to file. For example, the "Epoch" dimension, which describes the number of time samples
contained in this file, will have a varying size.



Dimension Name Nominal Size

Epoch 16

ICON_L34_Latitude 321

ICON_L34_Longitude 1440



Variables
Variables in this file are listed below. First, "data" variables are described, followed by the "support_data"
variables, and finally the "metadata" variables. The variables classified as "ignore_data" are not shown.

data

Variable Name Description Units Dimensions

ICON_L34_TDI_

Image

TDI images of one days worth of nighttime orbits over the
sublimb.

The intensities of the FUV nighttime sublimb image after they have

been through a TDI process.

Rayleig
hs

ICON_L34_Longit

ude, ICON_L34_L

atitude, Epoch

ICON_L34_Star

t_Time

The start time for the full nighttime orbit for each orbit of the day.

The start time for the full nighttime orbit for each orbit of the day.

UTC Epoch

ICON_L34_End_

Time

The end time for the full nighttime orbit for each orbit of the day.

The end time for the full nighttime orbit for each orbit of the day.

UTC Epoch

support_data

Variable Name Description Units Dimensions

Epoch Milliseconds since 1970-01-01 00:00:00 UTC at middle of the
TDI Orbit Swath.

Number of milliseconds since 1970-01-01 00:00:00 UTC at the middle

of the TDI Orbit Swath.

millisec
onds

Epoch

ICON_L34_TIME

_UTC

UTC time corresponding to the Epcoh at middle of the TDI Orbit
Swath.

UTC time corresponding to the Epoch at the middle of the TDI Orbit

Swath.

UTC Epoch

ICON_L34_Lati

tude

Latitudes of the TDI image.

The Geocentric Latitudes of each TDI image for the day. All latitudes for

the day are included.

degree
s North

ICON_L34_Latitu

de

ICON_L34_Long

itude

Longitudes of the TDI image.

The Geocentric Longitudes of each TDI image for the day. All

longitudes for the day are included.

degree
s East

ICON_L34_Longit

ude
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These data are openly available as described in the ICON Data Management Plan on the ICON website
(http://icon.ssl.berkeley.edu/Data).

This document was automatically generated on 2026-05-20 11:28 using the file:

ICON_L3-4_Ionosphere-Image_2020-11-14_v01r000.NC

Software version: ICON SDC > FUV 1



NOTE: There can be stellar contamination in the TDI images.  Stars have not been removed 
and can appear as bow-like structures in the images or other stationary local time structures.  
These are NOT ionospheric in nature.  See Figure below for an example of stellar 
contamination.  To check if there is a stellar contamination, the FUV L1 SWP files contain a 
variable ICON_L1_FUVA_SWP_PROF_P0 (not the _CLEAN variable) which will contain stars.  
All six stripe variables in the L1 SWP files will contain the stars as well. 
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