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Introduction Theoretical basis

Monitoring vegetation photosynthetic activity and its link with the carbon
cycle at a global scale is a leading breakthrough that the scientific
community has been seeking in recent years. Pursuing this goal, one of the
most important advances in the last decade has been the measurement of
the Solar Induced Fluorescence (SIF) at a satellite scale. Current satellite-
derived SIF estimations provide SIF measured at certain specific T+

Analyzing the spectral distortion on the surface apparent reflectance due to distinct aerosol optical properties:
Radiance at satellite level (L;5,) can be described as the

contribution of different sources: < Distortion normalized between [-1,1] to ease the comparison of the spectral features associated with each aerosol optical property studied
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When disentangling the total SIF contribution, emitted between 650-800 nm, from the acquired satellite signal, i
molecular and aerosol absorption and scattering effects must be carefully accounted for. Particularly, within the Lroa= Lo+ ITYpTT + ITHTTSp? + . 4+ ITHTTS=1)m _ _25% _ _25% :
oxygen absorption features,[the characterization of the aerosol scattering effects represents the most critical step — | v | W R ey R 8 B i
prior to the SIF estimation. O L
When adding the contribution of the emitted SIF; TOA radiance can be formulated as
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In the context of the FLEX/Sentinel-3 tandem mission concept,|this work presents a novel technique that refines = ) = p 1720145 ¢ __-q1 & § atmosp eric correction I o Settings for illustration
any a priori_aerosol characterization process through the exploitation of the high spectral resolution surface S ASeS N o AT : 0f4F="" E Process. 760 762 764 766 . A f;;?'zl']wl 2 st/
apparent reflectance signal at the oxygen absorption regions.|Within the absorption features, SIF contribution on 80 700 720 740 780 O 687 688 Wavelength [nm] - o mi/me/srnm
satellite-derived surface apparent reflectance generates a characteristic peaky spectrum. However, these peaks Wavelength [nm] , Wavelength [nm]
can be simultaneously distorted through the atmospheric correction process due to inaccuracies in the aerosol
characterizqtion among _othe_r sgcond_ary sources. The presented technique impr_oves the accuracy of any a priori _ 2 \Would it be pOSSIble to Infer errors associated with the aerosol optlcal proper“es by
aerosol retrieval by distinguishing distortions on surface apparent reflectance inferred by errors on the aerosol Peaks in the surface apparent reflectance (pqpp) : : : : : 5
optical thickness, the Angstrom exponent, the asymmetry of the scattering and the single scattering albedo. are specially noticeable on the strongest absorption features al alyzmg the Spectral distortion pattern generated at the oxygen regions in Papp

Aerosol characterization refinement Other aspects...

Since this technique is based on the exploitation of the absorption features, other aspects

Methodology Datas et Resu ItS that can impact the spectral shape of the O, absorption bands needs to be also taken into
Predicted error in the aerosol consideration. For instance:
characterization by the
A simple simulated exercise was performed to evaluate until what extend - A setof ~108distinct Lyo, radiance spectra = Using the remaining database (70%) for testing. Histograms showing refinement technique. % The kernel (M) should be built for each specific instrument to minimize, as much as
training distortions appearing in p,,, due to aerosol inaccuracies would be = were simulated by combining surface = thﬁ Input fler_ror 'trlllthe aﬁ_rosc.)ltchlc'_iracterlzatlon. andkthe rl)rfdl_ctesl er_;ﬁr Input error of the data. possible, residuals derived due to inaccuracies in the spectral calibration, i.e. in the
able do predict errors in the aerosol characterization as part of the w0 reflectance (p) and fluorescence (F) w Wwhen applying the multivariate linear regression kernel (trained wi characterization of the sensor spectral response function.

atmospheric correction technique? the normalized spectra).
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