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Objectives
HR SurfaceAlbedo (SA) product at 10m/20m/30m metersfrom S2-A-B + Landsat8.

Justification

Existing SAproducts of moderateresolution (MODIS, VIRSS, PROBAS3) havdoo coarse
resolution to satisfy usersrequirements in matter of energybudget (C, H20) fordomainslike

agriculture, forestry, urban, etc

Management andlecisions (irrigation, etc) are takenat plot scale

Challenge !

To makeagriculture practices tobe more compliant with climate mitigation.
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Effects of introducing short & long cycles for IC compared to bare soil prior growth start
for a maize crop(Ferlicog & Ceschia 2015)
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- Reduction on soil C storage by 20% to 65 %
- Reduction GHG emissions by 15% to 51 %

- Increase of albedo infers a strong cooling effect (~7 times the C storage)

- Albedo + C storage> with IC, major switch from global warming to cooling (acting a
equivalent C sink)Q0 % of this effect is due to surface albedo




Dynamic of surface albedo and radiative forcing for an ICOS station
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<[ hea Product portfolio

Added Value Products from Science Expertise Centres (~ 25 CES)

Surface reflectance In production

Land Cover & Land Use In production

Snow Coverage In production

Soil moisture In production

Lakes & Rivers height In production

Decametric vegetal variables Prototype being developed Rivers and Lakes Height
Continental water quality Prototype being developed

Epidemiology

Irrigated surfaces

Evapotranspiration

Soil sealing-urban sprawl

Forest biomass

nil map ing !
Albedo i

High frequency changes
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e — Atmospheric correction (Olivier Hagolle et al.)

Use the time dimension !

» MAJA combines multi-spectral and multi-temporal criteria

> to detect cloud, shadows, water and snow
> to estimate Aerosol Optical Thickness (AOT) and water vapour (WV)

» The aerosol type is a parameter (until version 3.1)
» MAJA corrects for atmospheric effects (absorption and scattering), including :

» adjacency effect (blurring effects from atmosphere)
> terrain effect

» Cloud detection works at 240m resolution

» could be reduced to 120m: doubles computing time ]
Documentation on methods ,
» search for "MAJA ATBD"(https://doi.org/10.5281/zenodo.1209633) J

Who is developing MAJA ?
» methods : CESBIO, CNES, DLR
» processor : CS-SI
» validation support from CAP GEMINI
» funded by CNES from the beginning (and CNRS 2011-2015, ESA in 2017) |
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Merging satellite information (1/2)
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Merging satellite information (2/2)

Solar irradiance - Solar irradiance
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Narrow to Broadband conversion of HR SA (1/2)

6075 simulationusingRT code PROSAIL_5B
+solarradiation [/solar/ spectrdaml.5/astmgl73/astmgl73.html]
+ spectral bands S2: B2, B3, B4, B5, B6, B7, B8a, and B11

_ Model | Variable | Physical meaning ____ Unit | Range of values




Solar irradiance

Spectral response function
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(S2_like)=a* X + b

X : channels Landsé&® or ProbaV

S2channels conversioncoefficients conversioncoefficients
Landsat8 ProbaV

Blue B2 a=1.02927 a=1.05524
b = 0.0000866074 b =-0.000574786

a=1.00118 a=0.997323
b = 0.0000351332 b =-0.000156254

NIR B8a a = 0.999699 a = 0.999686
b = 0.0000495315 b = 0.0000699461

SWIR B11 a=1.00122 a=1.00241
b =0.000369154 b =0.00103424




BidirectionalReflectanceDistribution Function(BRDF)




Threecategoriesof RTmodelsfor measuringBRDFalbedo

Atmo sphersc layer |
Wo(2), wAL). w2,
i), P ),
P

LESEomplex SR ) o
+
MOREoperational

SCOPE_1

SCOPE_3
SCOPE_2




Kernel -Driven approach

Bi-directional ReflectanceDistribution Function (BRIF)

4
FDRB = 3 kf

K, : coeff. Isotropy

k, : coeff. Roughness

k, : coeff. Volume scattering
ks : coeff. Specular

k, : coeff. Aerosol diffusion
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- Recursive procedure for state variable K

-- Linear statetransition model (operator M)



Synthesisand temporal composition
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Géomeétrie solaire

Modéle PROSAIL

Librairies spectrales
ASTER

Géométrie de visée
FDRB PROBA-V
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Directional -hemispherical
[Angular reference

Bi -hemispherical  albedo
Spectral
Broadband albedo
solar
VIS
NIR
Blue -sky albedo (BSA)

BSA=DHR * (1

(DHR or Black
s local solar noon (maxof energy )]

(BHR or White

albedo (Sensor Bands)

f0.3um , 4.0um]
[0.4pum, 0.7um]
[0.7um, 4.0um ]

d diffuse) + BHR * diffuse

Sky Albedo )

Sky Albedo )

PRODUCT

DEFINITION

FREQUENCY RESOLUTION

REQUIRED
MEASUREMENT
UNCERTAINTY

STABILITY

STANDARDS/
REFERENCES

Maps of directional hemispherical
reflectance (DHR) albedo for adaptation

Maps of bi-hemispherical reflectance (BHR)
albedo for adaptation

Maps of DHR albedo for modelling

Maps of BHR albedo for modelling

Albedo without diffuse
irradiance component.

Albedo with isotropic
illumination only (white-sky)

Albedo withourt diffuse
irradiance component.

Albedo with isotropic
illumination only (white-sky)

Daily
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Surface albedo and toc-r 300 m products from PROBA-V instrument in the ‘ )

framework of Copernicus Global Land Service

Jean-Louis Roujean™", Jonathan Leon-Tavares”, Bruno Smets”, Patrick Claes”,
Fernando Camacho De Coca“, Jorge Sanchez-Zapero®

& UMR 358 CNRM, CNRS/METEQ-FRANCE, 42 avenue Coriplis, 31057 Toulouse, Fronce
B VITO, Boeretang 200, 2400 Mol, Belgium
“ EOLAB, Valencig, Spain




Albedo
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PROBA-V albedo: time series over agricultural areas in Spain
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AL—DH-NI PV ALB300
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Age of albedo at different times
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Downward Shortwave (solar) Surface Radiation
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