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 Supplementary Table 1. List of vegetation indices by normalized difference
	Description
	Sentinel-3 (OLCI)
	Sentinel-2 (MSI)
	Source
	
	
	
	
	
	
	
	
	
	
	
	
	

	NDVI
	(Oa17 − Oa08)/(Oa17 + Oa08)
	(B8 − B4)/(B8 + B4)
	Rouse et al. 1974
	
	
	
	
	
	
	
	
	
	
	
	
	

	NDI5
	(Oa17 − Oa20)/(Oa17 + Oa20)
	(B8 − B11)/(B8 + B11)
	McNairn & Protz 1993
	
	
	
	
	
	
	
	
	
	
	
	
	

	NDI7
	(Oa17 − Oa21)/(Oa17 + Oa21)
	(B8 − B12)/(B8 + B12)
	McNairn & Protz 1993
	
	
	
	
	
	
	
	
	
	
	
	
	

	NDTI
	(Oa20 − Oa21)/(Oa20 + Oa21)
	(B11 − B12)/(B11 + B12)
	Van Deventer et al. 1997
	
	
	
	
	
	
	
	
	
	
	
	
	

	NDSVI
	(Oa20 − Oa08)/(Oa20 + Oa08)
	(B11 − B4)/(B11 + B4)
	Qi et al. 2002
	
	
	
	
	
	
	
	
	
	
	
	
	

	BNDVI
	(Oa17 − Oa03)/(Oa17 + Oa03)
	(B8 − B2)/(B8 + B2)
	Yang et al. 2004
	
	
	
	
	
	
	
	
	
	
	
	
	

	GNDVI
	(Oa17 − Oa06)/(Oa17 + Oa06)
	(B8 − B3)/(B8 + B3)
	Gitelson et al. 1996
	
	
	
	
	
	
	
	
	
	
	
	
	

	SNDVI
	(Oa17 − Oa08)/(Oa17 + Oa08 + 0.16)
	(B8 − B4)/(B8 + B4 + 0.16)
	Gowda et al. 2001
	
	
	
	
	
	
	
	
	
	
	
	
	

	IPVI
	Oa17/(Oa17 + Oa08)
	B8/(B8 + B4)
	Crippen 1990
	
	
	
	
	
	
	
	
	
	
	
	
	

	VIgreen
	(Oa06 − Oa08)/(Oa06 + Oa08)
	(B3 − B4)/(B3 + B4)
	Gitelson et al. 2002
	
	
	
	
	
	
	
	
	
	
	
	
	

	GRCI
	(Oa06 − Oa03)/(Oa06 + Oa03)
	(B3 − B2)/(B3 + B2)
	Kavoosi et al. 2020
	
	
	
	
	
	
	
	
	
	
	
	
	

	BRCI
	(Oa08 − Oa03)/(Oa08 + Oa03)
	(B4 − B2)/(B4 + B2)
	Kavoosi et al. 2020
	
	
	
	
	
	
	
	
	
	
	
	
	

	RDVI
	(Oa17 − Oa08)/√(Oa17 + Oa08)
	(B8 − B4)/√(B8 + B4)
	Roujean & Bréon 1995
	
	
	
	
	
	
	
	
	
	
	
	
	

	MSR
	((Oa17/Oa08) − 1)/√((Oa17/Oa08) + 1)
	((B8/B4) − 1)/√((B8/B4) + 1)
	Chen 1996
	
	
	
	
	
	
	
	
	
	
	
	
	



Supplementary Table 2. List of chlorophyll detection indices
		Description
	Sentinel-3
	
	Sentinel-2
	Source
	
	
	
	

	MCARI
	[(Oa17−Oa08) − 0.2(Oa17−Oa06)] × (Oa17/Oa08)
	
	[(B8−B4) − 0.2(B8−B3)] × (B8/B4)
	Daughtry et al. 2000
	
	
	
	

	TCARI
	3[(Oa17−Oa08) − 0.2(Oa17−Oa06)(Oa17/Oa08)]
	
	3[(B8−B4) − 0.2(B8−B3)(B8/B4)]
	Haboudane et al. 2002
	
	
	
	

	TVI
	0.5[120(Oa17−Oa06) − 200(Oa08−Oa06)]
	
	0.5[120(B8−B3) − 200(B4−B3)]
	Broge & Leblanc 2001
	
	
	
	

	GCVI
	(Oa17/Oa06) − 1
	
	(B8/B3) − 1
	Gitelson et al. 2003
	
	
	
	






Supplementary Table 3. List of vegetation indices with atmospheric / soil correction
		Description
	Sentinel-3
	Sentinel-2
	Source
	
	
	
	
	

	VARI
	(Oa06 − Oa08)/(Oa06 + Oa08 − Oa03)
	(B3 − B4)/(B3 + B4 − B2)
	Gitelson et al. 2002
	
	
	
	
	

	PVI
	(Oa17 − 1.28·Oa08 − 0.04)/√2.6384
	(B8 − 1.28·B4 − 0.04)/√2.6384
	Richardson & Wiegand 1977
	
	
	
	
	

	SAVI
	((Oa17 − Oa08)/(Oa17 + Oa08 + L)) × (1 + L)
	((B8 − B4)/(B8 + B4 + L)) × (1 + L)
	Huete 1988
	
	
	
	
	

	OSAVI
	1.16(Oa17 − Oa08)/(Oa17 + Oa08 + 0.16)
	1.16(B8 − B4)/(B8 + B4 + 0.16)
	Rondeaux et al. 1996
	
	
	
	
	

	CRC
	(Oa20 − Oa06)/(Oa20 + Oa06)
	(B11 − B3)/(B11 + B3)
	Sullivan et al. 2006
	
	
	
	
	

	DFI*
	100(1 − Oa21/Oa20)(Oa08/Oa17)
	100(1 − B12/B11)(B4/B8)
	Cao et al. 2010
	
	
	
	
	

	STI
	Oa20/Oa21
	B11/B12
	Van Deventer et al. 1997
	
	
	
	
	






Supplementary Table 4. List of vegetation indices by ratio
		Description
	Sentinel-3
	 Sentinel-2
	Source
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SRI
	Oa17/Oa08
	 B8/B4
	Jordan 1969
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RVI2
	Oa06/Oa08
	 B3/B4
	Jordan 1969
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RVI3
	Oa06/Oa03
	 B3/B2
	Jordan 1969
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ratio SWIR
	Oa21/Oa20
	 B12/B11
	Guerschman et al. 2009
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	






Supplementary Table 5. List of radar Indices Sentinel-1
	
	
	
	

	Index
	Formula
	
	Source

	Diff
	VH − VV
	
	Veloso A. et al. (2017)

	PDI (Polarization Difference Index)
	(VV − VH) / (VV + VH)
	
	Nasirzadehdizaji R. et al. (2019)

	PR (Polarization Ratio)
	VH / VV
	
	Veloso A. et al. (2017)

	RVI (Radar Vegetation Index)
	(4 × VH) / (VV + VH)
	
	Kim Y. & van Zyl J.J. (2009)

	RVI2
	(2 × VH) / (VV + VH)
	
	Nasirzadehdizaji R. et al. (2019)




Supplementary Table 6. Optimization parameters used with random forest
	Parameters
	Definitions
	Typical default values

	mtry
	Number of features to use at each split
	1 to 10

	ntree
	Number of trees to grow
	1 to 25

	nodesize
	Minimum number of observations in a terminal node
	1 to 5




Supplementary Table 7. Optimization parameters used with Gradient Bosting Machines
	Parameters
	Definitions
	Value tested

	ntree
	Total number of trees
	50,100,200

	Interaction.depth
	Maximum depth of variable interactions
	1,3,6

	shrinkage
	Learning rate
	0.0001, 0.01, 0.1

	n.minobsinnode
	Minimum number of observations in the trees terminal nodes
	3,5,10




Supplementary Table 8. Performant indices for MML, RF and GBM models for 2023
	                                                                
 Sensor              Model            Dry mass variable               Indices

	                                
	MML
	BH  
	     PDI+Diff+RVI2
          Diff+RVI2

	
	
	BT
	

	Sentinel-1
	RF
	BH
	         PDI+Diff
         PDI+Diff

	
	
	BT
	

	
	GBM
	BH
	          PDI+RVI
          Diff+RVI2

	
	
	BT
	

	
	MML
	BH
	PVI+NDTI+NDI5+VARI
MCARI+NDTI

	
	
	BT
	

	Sentinel-2
	RF
	BH
	NDTI+VARI
MCARI+NDTI

	
	
	BT
	

	
	GBM
	BH
	PVI+NDTI+BRCI+GCVI
MCARI+NDTI

	
	
	BT
	

	
	MML
	BH 
	TVI+NDSVI+GNDVI
TVI+NDI5+GNDVI

	
	
	BT
	

	Sentinel-3
	RF
	BH
	TVI+GNDVI+RVI3
TVI+NDI5+GNDVI

	
	
	BT
	

	
	GBM
	BH
	TVI+GNDVI+RVI3
TVI+NDI5+GNDVI+RVI3+DFI

	
	
	BT
	





Supplementary Table 9. Performant indices for MML, RF and GBM models for 2024

	Sensor              Model            Dry mass variable               Indices

	                                
	MML
	BH  
BT
	PDI+PR+RVI2
PDI+PR+RVI+RVI2
	

	Sentinel-1
	RF
	BH
	RVI+ Diff+ PR
	

	
	
	BT
	RVI+ Diff+ PR
	

	
	GBM
	BH
	PDI+Diff
	

	
	
	BT
	PDI+PR
	

	
	MML
	BH
BT  
	NDI5+RVI2+SNDVI+RVI3
NDI5+DFI+RVI2
	

	Sentinel-2
	RF
	BH
	NDI5+DFI+RVI3
	

	
	
	BT
	DFI+RVI3+RVI2
	

	
	GBM
	BH
	NDI5+SNDVI
	

	
	
	BT
	NDI5+DFI+IPVI
	

	
	MML
	BH 
	NDTI+NDI5
	

	
	
	BT
	TCARI+NDI7
	

	Sentinel-3
	RF
	BH
	BNDVI+VARI+GNDVI
	

	
	
	BT
	TCARI+SRI
	

	
	GBM
	BH
	BNDVI+VARI
	

	
	
	BT
	TCARI+NDI7
	




Supplementary Table 10. Performant indices for MML, RF and GBM models for 2025
	Sensor              Model            Dry mass variable               Indices

	                                
	MML
	BH                          PDI+PR+RVI+RVI2
BT                          PDI+Diff+RVI2
	

	Sentinel-1
	RF
	BH                          RVI+RVI+RVI2
BT                           RVI+PR
	

	
	
	
	

	
	GBM
	BH                          Diff+RVI
BT                           PDI+Diff+PR
	

	
	
	
	

	
	MML
	BH
BT  
	CRC+DFI
DFI+BRCI+CRC
	

	Sentinel-2
	RF
	BH
	CRC+DFI
DFI+BNDVI+BRCI+CRC
	

	
	
	BT
	
	

	
	GBM
	BH
	CRC+DFI+NDSVI
DFI+BRCI  
	

	
	
	BT
	
	

	
	MML
	BH 
	DFI+GCVI
DFI+BRCI+CRC
	

	
	
	BT
	
	

	Sentinel-3
	RF
	BH               
	CRC+DFI+GCVI
DFI+BNDVI+BRCI+CRC  
	

	
	
	BT
	
	

	
	GBM
	BH
	CRC+DFI+GCVI
DFI+BRCI+CRC
	

	
	
	BT
	
	



Supplementary Table 6. Performant indices for MML, RF and GBM models for cumulative data 	                                                                   
	Sensor              Model            Dry mass variable         Indices

	                                
	MML
	BH  
	          Diff+RVI2 
          Diff+RVI2
	

	
	
	BT
	
	

	Sentinel-1
	RF
	BH
	          Diff+RVI2
          Diff+RVI2
	

	
	
	BT
	
	

	
	GBM
	BH
	         Diff+RVI2
          Diff+RVI2
	

	
	
	BT
	
	

	
	MML
	BH
BT                           
	PVI+NDI5+CRC+RVI3+Ratio  
DFI+TVI+SRI+NDI7+Ratio                                         
	


	Sentinel-2
	RF
	BH
BT
	PVI+NDI5+CRC+VIgreen+Ratio
PVI+NDI5+CRC+RVI3+Ratio
	


	
	GBM
	BH
BT
	PVI+NDI5+CRC+RVI3+VIgreen+Ratio
TVI+MCARI+NDI7
	


	
	MML
	BH 
	BNDVI+GRCI+GNDVI
DFI+VARI+TCARI+RVI3+NDI5+Ratio+RDVI
	

	
	
	BT
	
	

	Sentinel-3
	RF
	BH
	GRCI+SAVI+MCARI
DFI+VARI
	

	
	
	BT
	
	

	
	GBM
	BH
	BNDVI+SAVI+GNDVI
DFI+VARI+NDI5+Ratio+RDVI
	

	
	
	BT
	
	




Supplementary Table 11. Performant indices for MML, RF and GBM models for cumulative data with year (Année) as factor 	                                                 
	Model	Dry mass
	variable
	  R2                          RMSE (kg DM/ha)             MAE

	                                
	MML
	BH  
	PDI+Année
PDI+Diff+RVI2
	

	
	
	BT
	
	

	Sentinel-1
	RF
	BH
BT
	Diff+Année
Diff+RVI2+Année
	

	
	GBM
	BH
	PDI+Année
PDI+RVI
	

	
	
	BT
	
	

	
	MML
	BH
BT
	PVI+CRC+RVI3+VIgreen+Ratio+Année
DFI+TVI+SRI+NDI7+Année
	


	Sentinel-2
	RF
	BH
BT
	GRCI+MCARI+Année
DFI+TVI+MCARI+NDI7+Année
	


	
	GBM
	BH
BT
	PVI+RVI3+Ratio+Année
TVI+MCARI+NDI7+Ratio+Année
	


	
	MML
	BH 
	BNDVI+GRCI+SAVI+GNDVI+Année
DFI+VARI+TCARI+RVI3+Ratio+RDVI+Année
	

	
	
	BT
	
	

	Sentinel-3
	RF
	BH
	GRCI+MCARI+Année
VARI+RVI3+NDI5+Année
	

	
	
	BT
	
	

	
	GBM
	BH
	GRCI+SAVI+GNDVI+Année
VARI+NDI5+RDVI+Année
	

	
	
	BT
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