ALTIUS O3 retrieval algorithm in bright limb mode validated using OMPSLP observations

Contact * sotiris.sotiriadis@aeronomie.be

BIRA«IASB

ALTIUS Stellar Occultation Video

belspoe

be

ALTIUS (Atmospheric Limb Tracker for the Investigation of the Upcoming Stratosphere) is an ESA Earth-Watch
satellite proposed by BISA. It is planned for launch in 2027 and its primary goal is measuring O; high resolution
concentration profiles in the stratosphere. Other species retrievals are also being investigated.

Key points:

. 3 Independent 2D spectral imagers: UV ( 250-355 nm), VIS (440-675 nm), NIR (600-1040 nm)
. Acousto-optic tunable filters in VIS and NIR channels & Fabry-Perot spectrometer in UV channel

Heliosynchronous orbit ~10:30 local solar time
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. Combination of bright limb and occultation (solar, stellar, planetary and lunar) observation geometries: global coverage in 3 '

days .

On the dayside (bright limb), the satellite will observe scattered solar radiation in the backward direction with respect to the velocity vector. In bright imb mode, the
observation scene appears as a diffuse radiation field, possibly polarized and certainly depending on the solar zenith and azimuth angles at the tangent point of the

line-of-sight.

This work concerns the bright limb mode and the validation of the ALTIUS L2P algorithm using the Ozone Mapping and Profiler Suite Limb Profiler (OMPS LP) L1
data. The OMPS LP measures solar radiation scattered from the atmospheric limb in ultraviolet and visible spectral ranges between the surface and 80
km and these data were use for retrieval of ozone profiles from cloud tops up to 55 km.

We perform end-to-end simulations to examine the robustness of the ALTIUS L2P limb algorithm using L1 OMPS LP data. In this study we compare the
retrieved ozone profile of our L2P with the OMPS-LP ozone profiles retrieved at the University of Bremen*.
*Arosio Carlo, & Rozanov Alexei. (2022). OMPS-LP ozone profiles retrieved at the University of Bremen - |[UP [Data selt]. Zenodo. https.//doi.org/10.5281/zenodo.7198052

The Ozone Mapping and Profiler Suite (OMPS) aboard the joint NASA/NOAA Suomi National Polar-orbiting Partnership [SISSSREEES /Q

Ozone Mapping Profiler Suite
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(Suomi NPP) satellite tracks the health of Earth's ozone layer and measures the concentration of atmospheric ozone. OMPS [l Lo 4 ol %

consists of three spectrometers: a downward-looking nadir mapper, a nadir profiler, and a limb profiler. OMPS collects total
column and vertical profile ozone data and continues the daily global data produced by current ozone monitoring systems—
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the Solar Backscatter Ultraviolet Radiometer (SBUV/2) and Total Ozone Mapping Spectrometer (TOMS)—but with higher | A et p L

fidelity and larger swaths.

80 -

60 -

40 -

M
-
|

Latitude ()
N
- -
= |
o

':"3 relative difference (%) [15-45 km]

-40

12
-60 -

14
-80 4

-150 -100 -50 0 50 100 150
Longitude (°)

Figure 1: The relative error in % between the retrieved ozone profile from OMPS and the retrieved ozone
profile from the ALTIUS L2P. In the plot the relative error is given in the latitude-longitude grid.

Conclusions:

Around 1000 OMPS L1 observations were processed using the ALTIUS
L2P. The results show that the current version of the retrieval algorithms
(L2 processor), is capable to process actual measurements.

The OMPS L1 data go through our full E2ZE chain and the purpose of the
study is to verify the performance of the mission not in just synthetic data
but in real measurements from another limb mission.

The large differences in the lower stratosphere are probably due to the
clouds. Nevertheless, the L2P itself will be the subject of further impro-
vements and more orbits will be simulated in the future.
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Figure 2: Like in Figure 1 but we demonstrate the latitude-altitude dependency.

Workflow
OMPS L1 and L2 data are loaded. The simulated data come from October 2018.
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ALTIUS stimuli file with radiances based on the signal from OMPS L1 are generated.

The ozone profile, the temperature profile and the pressure profiles are coming from the
Bremen L2. The aerosol profile is coming from the NASA L2 product though.
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An ALTIUS L1 observation from the ‘ALTIUS-ified’ stimuli is generated using the most up-to
-date representation of the instrument. All the instrumental characteristics, effects, biases
and noise sources are taken into account during the E2E simulation

|

We feed our ALTIUS L2 processor with the L1 observation. We use the so-called ‘direct-
chain’ where the RTM (SmartG) is called during the L2 processing.

We compare the relative difference % between the retrieved ozone profile from the Bre-
men L2 product and the retrieved profile form our L2P




