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Introduction The Level 1 Prototype Processor (L1PP) is a bridge between the data

that MIRAS gathers and the Level 2 Algorithms to retrieve Soil Moisture

The single payload for the Soil Moisure and Ocean Salinity (SMOS) from geolocated data of brightness temperatures.

mission is the Microwave Imaging Radiometer by Aperture Synthesis
(MIRAS). It is a Y-shaped interferometer formed by 69 equally spaced
antennas operating in the L-band. Each pair of antennas forms a baseline
that observes a specific a signal, i.e., a visibility.

It has been proposed to improve the radiometric accuracy of the retrieved
maps by taking into account the variance-covariance matrix of the
radiometric noise affecting the data.

This poster shows the results obtained during the SMOS Commissioning
Phase using the Baseline Weights Algorithm implemented in L1PP and the
Weighting Matrices derived with in-orbit data.

The visibilities gathered by all baselines are transformed to brightness
temperatures through the use of a linear operation system, T = J*V, where
J* is the pseudo-inverse of the System Response Function.
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The Radiometric Sensitivity is the best statistic that allows Level 1 to assess on the improvements brought by the
Baseline Weights Algorithm. This assessment comprises several steps:

1. Generate J+ Matrices with 2. Using L1b data, compute an =~ == == 3. Using the Time Averaged Scene, the
different weighting matrices (No average scene (using > 300 =i s empirical Radiometric Sensitivity is computed
Weights applied and using Sea  snapshots)(’) obtaining a Time === as shown in Eq. (1)

Weights) and use them to Averaged Scene, T"(&.n7). =i = V _, (&, ) =, .
| e (Em) = = TP (Em) | -TP(Em) Eq.(1)
process the same orbit (*) For the results presented 512 snapshots - : N\ =~

per pol were used

4. Compare the Time Average Scene and Radiometric Sensitivities derived from the orbits processed
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: when using Sea Weights.

The Radiometric Sensitivity is improved by ~0.2 K in all polarisations.

Figure 7 — Radiometric Sensitivity for 512
scenes processed with Sea Weights applied

Impact on Soil Moisture Retrieval
Detecting the impact of the above ~0.2 K radiometric sensitivity improvement on the Soil Moisture retrieval is a challenge
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| - ) sensitivity is improved by 0.2K.
CO“C UsSIoOnsS. Performing the study at L2 processing level has proven that SM
retrieved values are not affected but that the x? of the retrieved values is

The Baseline Weighting Algorithm has been designed to lower the noise
reduced as much as 0.35K.

levels in the reconstructed BTs of the L1 processing chain.

After an initial theoretical appraisal of the method, baseline weights were
derived from in-orbit data and different weights are needed for baselines
formed by NIR and LICEF receivers. The impact on the final BT has been
accessed and, not only the final BT is not affected, the radiometric

The Baselines Weights are being computed on a monthly basis and are
periodically updated in the processing chain. It is expected that the final
iImprovements will be even larger as the mission continues.
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