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Landsat — Sentinel-2 fusion project

dMerging Sentinel-2 and Landsat data streams
could provide < 5-day coverage

* Goal is “seamless” near-daily 30m surface
reflectance record

Cross-calibration, atmospheric corrections,
spectral and BRDF adjustments, regridding

Network Connectivity

Sentinel 2A and B - LDCM Europe

ngitude: 1.4 > 34.6
titude: 44.4 > 51.6
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«  The picture shows the number of times LDCM and the Sentinel 2 satellites accessed
areas on the ground over an 80 day period of time.

- 21 accesses indicates a maximum revisit interval of ~3 days 19 hours
- 46 accesses indicates a minimum revisit interval of ~1 day 18 hours

Courtesy Brian K/7llough, NASA LARC
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Landsat-8 OLI Atmospheric
correction




Landsat-8 OLI Atmospheric correction Chain

OLI Atmospheric correction applying

OLI SR 7 Bands

MODIS Processing (CMG=0.05 deg, 10 years)
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validation over Aeronet sites Landsat 8 SR (71 matchups)
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validation over Aeronet sites Landsat 8 SR (71 matchups)

0,03

0,025

0,02

0,015

0,01

0,005

0,03

0,025

0,02

0,015

0,01

0,008

Surface Reflectance Truth

200000
N I R oouracy ——
precizion
uncertainty —e—
AP Band 05 auggested specs ——
Surface Reflectance performance nb of points J
nbp=2214510
fvg Truth 0,25801
Accuracy 0,00142 Precizion 0,00213
Uhcertainty 0,00262
//
=] 4 100000
| m
.- T
e e L T e ;f”)aqﬂ\\xuﬁ\*
‘h**+++++—"‘ 0
0,2 0.3 0,4 0.5 0.6
Surface Reflectance Truth
T T T T 100000
Accuracy —+—
SWIR-2100
uncertainty —s—
APU Barnd 07 suggested specs ——
Surface Reflectance performance nb of points
rbp=216GEEE
Avg Truth 0,z0316
Accuracy —0,00151 Precizion 0,00255
Uncertainty| ¢, 0357
/‘/
e
LA
///
///
Pg
///
1
1
///
A JURPCSIE, S
e e
[T il
n”***
L
**!R*¥*& L 1 L 1 i 0
0,1 0,2 0.3 0.4 0.5 0.6

0,020

0,02

0,015

0,01

0,005

0,04

0,03

0,02

0,01

-0,01

-0,02

Surface Reflectance Truth

T T T T 200000
Accuracy ——
SWIR-1600
uncertainty —e—
AP Band 06 =uggested specs ——
L Surface Reflectanze performance nb of points J
nbp=21811E6
Aug Truth 0,26425
Accuracy 0.0004% Precision 000097
Uncertainty 0,00112
L
] f
LT
L1
A
L
L 1 J
LA
"
Py
LT
D AR NN it il
0 0,1 0,2 0.3 0.4 0.5 0.6
Surface Reflectance Truth
r T T T T r T T 200000
N DVI uncertainty —w—
APl suggested ZPECE
HWI  performance nb of points 4
Hllzites nbp=2092187
Hug Truth 00,2250
Hecurac 00503 Precizion 0,01378
. ainty 00,0155
.,—/'_'_,'_’ o
1 106300
bt
ri-lt -4
L
&
L N x N N L N x N 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1




Cross-comparison with MODIS: Landsat 8 APU (~200 scenes)
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Comparison NASA / CNES (1)

processing (2 100*100 km THEIA tiles)
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Comparison NASA / CNES (2)

processing (2 100*100 km THEIA tiles)

Relative difference (in % SR NASA processing SR CNES processing Relative difference (in %
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What is the issue?

e Landsat-8 and Sentinel-2 will have distinct orbit and
sun/view geometry.

* To reduce time series noise, it is required to account
for the sun/view geometry differences

* sun/view geometry:
* Landsat-8 : VZA =+/-7 deg, Aq. Time ~ 10:00 a.m
* Sentinel-2: VZA = +/- 12 deg, Ag. Time ~ 10:30 a.m

* Spot 4 Take 5 — Maricopa Site

e Two sets of images with two distinct VZA (~8 deg vs ~25
deg)



Spot 4 Take 5 — Maricopa Site
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VJB model to correct BRDF

(Bidirectional Reflectance Distribution Function)

* V]B Model (Vermote et al. 2009) ] Women | | | | | | | | CMGpixels
* Relate BRDF parameter to NDVI K \, E N ! o 1]

« Simplification of BRDF Kernels using 2 proxy:
R&V

* p(0_out) = p(6_in) X K(6_in,6_out,R,V) & 6
stands for Os, Ov, Ad
* using MODIS CMG (0.05°), R & V were found
well-correlated to NDVI
- R=a, xNDVI+b,
- V=a,x NDVI + b,

* a;b,a,b, parameters were retrieved at global
scale (at 0.05°) for each MODIS band, but can
be retrieved at better resolution |

“~0.25
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(b) BRDF parameter: R 14

- 5 Vermote et al. (2009)



HiRes BRDF adjustment Methods

* Four approaches based on the VJB model
e Constant Model (from CESBIO analysis)

8
Cogs@“ * One unique set of Rand V

* Average Model (Breon et al. 2012)
New%e * One unique set of a;,b,,a,,b, parameters

e Use of HR NDVI (temporal dynamic)
* LR disaggregation of V and R through the NDVI

\d\ga% * Use of LR a;,b,,a,,b, parameters without
disaggregation
e Use of HR NDVI (temporal dynamic)

 Use of Land cover to setV and R



HiRes BRDF adjustment Results (1)
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HiRes BRDF adjustment Results (1)
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HiRes BRDF adjustment Results (2)
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HiRes BRDF adjustment Results (3)
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Conclusion

e Landsat / Sentinel Fusion Project is on track!
e On-going activities: BRDF / Spectral adjustments

* Next step: adapt the Atmospheric correction chain to

Sentinel-2 (similar-appreach except no thermal band for
r Cloud masking)

 BRDF adjustments
* Analyze deeper the results of Maricopa

e ... but we have to keep in mind that L8/S2 sun-view geometry
will be less important

* Next step: perform similar analysis with Landsat overpass
(mostly in high latitude)

e Continue a similar experiment with SPOT-5 Take-5 (Maricopa,
‘é‘ \ Boreal Forest)

1§ Picture: Landsat-8 (USGS copyright)






