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Å To assess and improve the consistency of multi-sensor 
high resolution time series. (HARMONY)

Å Landsat-8, Sentinel-2, PROBA-V (centralcamera) and
Deimos-1/DMC 

Å How ? 

Bottom-up approach

(from L1 to L2 to L3)
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BELHARMONY OVERALL OBJECTIVE
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BELHARMONYSCIENTIFIC QUESTIONS 

1.Are the the L1 TOA data  consistent ?

Low radiancesMedium to high  radiances
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BELHARMONY SCIENTIFIC QUESTIONS 

1. Are the the L1 data  consistent ?

2. What is the impact of intrinsic differences in the 
RSRF of the different sensors ?

ÁCan BELHARMONY through the introduction of band or index 
dependent spectral adjustment functions correct for this ? 
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BELHARMONYSCIENTIFIC QUESTIONS 

1. Does there exist a bias in the L1 data ?

2. What is the impact of intrinsic differences in the 
RSRF of the different sensors ?

3. Candifferencesin L2 andL3 data be reduced
throughthe useof a common processing chain ?

PROBA-V

Sentinel-2

Landsat-8

Deimos-1/DMC

SMAC

Sen2COR

LaSRC

No standard 
A/C available

De Keukelaere et al. (2018)
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BELHARMONY SCIENTIFIC QUESTIONS 

1. Does there exist a bias in the L1 data ?

2. What is the impact of intrinsic differences in the 
RSRF of the different sensors ?

3. Candifferencesin L2 andL3 data be reduced
throughthe useof a common processing chain ?

4. What is impact of all these harmonization 
measures on the consistency of the multi-sensor 
L2/L3 time series?

=> BELHARMONY APPROACH:

BELAIR CASE STUDIES 
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Does there exist a bias in the L1 data ?
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BELHARMONY RESULTS

ü Relative differences between 
sensors small Lybia4 (< ±1.5%) and 
Gobabeb(< ±2.5%)

ü Deimos 1 green band larger 
differences 3.5%

ü Differences between S2A and S2B 
of the same magnitude as 
differences observed between 
Sentinel-2A and the other sensors.

ü S2A possibly slightly brighter than 
S2B, but within uncertainty range 
of reference methods



Does there exist a bias in the L1 data ?
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BELHARMONY RESULTS



Spectralcorrectionfunctionsderivation
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BELHARMONY RESULTS

1. Generate simulations of vegetation and 
mixtures with different background
ĄCoupled Soil-Leaf-Canopy (SLC) RTM  



Spectralcorrectionfunctionsderivation
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BELHARMONYRESULTS

1. Generate simulations of vegetation and 
mixtures with different background
ĄCoupled Soil-Leaf-Canopy (SLC) RTM  

2. Add man-made and water spectra 
Ą Spectral library + ASD measurements 


