Estimate of surface albedo at high spatial resolution
using Sentinel-2 and Sentinel-3 products
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1. Introduction

S2 and S3 satellites ensure a global coverage of the Earth surface at a high resolution (HR) and a moderate resolution (MR), respectively, and at different
time frequency. Their fusion allows a mapping of the surface albedo at an advanced level of detail to monitor landscape components. Herein, the focus is
on French grasslands investigated in the context of the project ALBEDO-prairies piloted by French Institute for Livestock (IDELE). The overall objective
is to demonstrate that surface albedo can serve as an abatement to mitigate global warming in producing a cooling effect.

2. Materials and Methods 3. Albedo

S2 images are MAJA products distributed by Surface albedo is calculated from BRDF parameters k; in adapting the method described in |2] :
Theia (https://www.theia-land.fr/). S3 images

were processed by VITO. p0s;0u,¢) = ko + k1 f1(0s, 00, 9) + k2f2(0s, 0v, )

52 HR data (1.0‘207’”) are.delivered every 5 days. where 0, and 6, are the viewing and solar zenith angles, respectively, ¢ is the relative azimuth
The field of view (FOV) is 15°. between view and sun directions, and p is the measured reflectance. S2 and S3 observations are
53 MR data (300m) are produced almost every accumulated over time (composite periods of 30 days) with sliding time frame (synthesis period of

dE}Y: Th? FOV ot 50° provid.es & sarfapling of 1.:he 10 days). Angular integration of f; and f; leads to Directional Hemispherical Reflectance (DHR)
Bidirectional Reflectance Distribution Function and Bidirectional Hemispherical Reflectance (BHR). Validation relies on Blue Sky Albedo (BSA),

(BRDF). e.g. a = (1 —a) apgr + a agygr where « if the diffuse component from MAJA aerosols.
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Figure 1: Map of the studied grasslands. 4 Radiative fOI'CiIlg

Monthly DSSF (clear and cloudy sky cases) are weighted by the difference of albedo Aa between
prairie and corn to estimate the radiative forcing difference ARF (Figure 5).
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METEOSAT 15min MTROSAT manthiy n is the number of days of the month,

- downward irradiance

e " irvadiomoettransmitiance t is the atmospheric transmittance.
Figure 2: CNR4 on Derval prairie. Figure 5: Flowchart of the radiative forcing calculation
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Figure 6: Radiative forcing at Jalogny (left) and Mourier (right) stations.
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Joree Sanches. Zaners. Surface albeds and TOCr 500 m Figure 6 shows ARF between prairie and corn over years at Jalogny and Mourier (CIIRPO) (Fig.

products from PROBA-V instrument in the framework 1). The prairie is more reflective at the onset but the trend is reversing when corn crop develops.
%f C?permcuts Sllgb;l 17@“3 081681'"166° Remote Sensing of Results show that there is on average no clear positive effect of the transition to prairie for livestock.
nvironment, . — , . . . . . . .
This effect is highly dependent on the climatic environment and the weather of the year.

5. Conclusions and Future work
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