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L2A processor

R. de los Reyes, K. Alonso, M. Bachmann, E. Carmona, M. Langheinrich, R. Mueller, B.
Pflug and R. Richter
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* L2A processor: atmospheric correction
« Validation of L2A products
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DESIS — L2A processor

PACO - Overview : Atmospheric Correction for Land

* Input:
« L1C (ortho-rectified)

« DEM (Digital Elevation Model) (rugged-terrain) (automatic) (SRTM_ 1ARC)
Solar model: Fontenla 2011 (Fontenla, 2011, doi:10.1029/2011JD016032)

Season: MOD11C3.006 (wan, z., doi:105067/MODIS/MYD11A2.006)

RTM: MODTRAN 5.4 (Mid-Latitude Summer/Winter)

Aerosol = rural / continental

« Atmospheric correction functionalities
Masking -> masks

WYV estimation (APDA, schiaepfer, 1998) -> WV

No BRDF correction (Lambertian surface)

» Output products:
 BOA reflectance (SPECTRAL_IMAGE)
* QL_QUALITY-2:
» Masks: (clouds, haze, land, water,..)

» Aerosol Optical Thickness (AOT) map

« Water Vapor (WV) map
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AOT estimation (DDV based, kaufmann 1997) -> AOT

Rugged / Flat-terrain AC (Richter, R., 1998) -> BOA reflectance
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DESIS L2A processor — Validation

* DESIS processors: V02.13

* Reference data:
« AOT / WV -> AERONET stations (Holben, B., 1998, doi:10.1016/S0034-4257(98)00031-5)
* BOA -> RadCalNet sites ouvet, M., 2019, doi-10.3390/rs11202401)
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1.4..de los Reyes, etéal., 2020, Sensors
L2A — AOT validation 12 Sentinel-2.
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Not as many scenes as for Sentinel-2
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de Iés Reyes, et al., 2020, Sensors

L2A — WV validation ..”...S?ent;inel-z
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Validation of Bottom-Of-Atmosphere (BOA)

DESIS-L1C S2B / T11SPC

« lllumination/acquisition conditions:
« SZA< 30°
« Off-nadir < 10°

« RadCalNet sites (Bouver, M. et al, 2019).

« La Crau (DDV available)
« Gobabeb and Railroad Valley (L2AF)

PACO AC  Qualitative validation (£30 min):
. - Sentinel-2: A/B

MODTRAN LUTS,
Solar model, ...  Landsat-8

Sentinel-2

DLR
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Validation of Bottom-Of-Atmosphere (L2AF)

» RadCalNet sites:
» Gobabeb and Railroad Valley
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* Only for arid scenes (no DDV information
possible)

« No DDV -> no accurate AOT estimation: DESIS
+ AOTprqs < 10 * AOTren
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L2A — BOA validation: Gobabeb

» BOA reflectance after atmospheric correction: processor consistency through

H de los Reyes, et al., 2020, Sensors
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L2AF — BOA validation (AOT Forced): Gobabeb

» 7 scenes for SZA < 30°, off-nadir < 10°
* BOA uncertainty (p < 10%) comes from AOT uncertainty
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L 2A — BOA validation: La Crau e ron e oree®  PACO V091
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L2A — comparison with other sensors

» Cross-comparison between sensors ground reflectance (p) (PACO products):
» Minimization of uncertainties due to difference in processors and LUTs

* Qualitative evaluation <1 o.
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Conclusions

DESIS L2A in agreement with ground measurements and other sensors.

Atmosphere characterization:
* RMSE, 57 ~ 0.15 (DDV > 5%) ( )
* U,y (10) < (8 £ 2) %, with an offset of (0.06 + 0.03) cm

Surface reflectance (BOA):
« RadCalNet Gobabeb: Ugy, < 5% (AOT < 0.1, SZA < 30° and off-nadir < 10 °)
« Consistent results with multi-spectral sensors:
« Uncertanties of Sentinel-2 with RadCalNet
» Cross-validation with sensors (Landsat-8, Sentinel-2): PICs sites.
* Ugpa (10) =0.04 * pgpon + 0.011 ( ) gives < 1o difference in La Crau, including AOT
estimation with DDV pixels.

More in-situ data (AOT, pgga) Will help in the uncertainty estimation.
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Atmospheric correction (AC) over land: Rugged Terrain

Remote sensing sensor
(L, Top-Of-Atmosphere) %

{:} W path
direct

adjacency

reflected

L= Lp+ Lyirect + Laiffuse + Lreflected + Ladij

Result: Bottom-Of-Atmosphere (p) or ground o =f(L, L, E,, T, Eqe, DEM, ...)
reflectance (unitless, in % or [0 — 1]) » Tpr —din b =diffy ’
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PACO: Python-based Atmospheric Correction

DESIS: Cyprus O'f'aﬂ,"o

» Correct the Earth’s atmosphere effects (i.e. absorption and scattering) in the
data from a remote sensing sensor (Top-Of-Atmosphere, L1C)

* Result: reflectance, i.e. percentage or fraction
of sun light reflected by the Earth ground.
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