
‘‘Faidherbia-Flux’’: A long-term Collaborative Observatory on food security, GHG 

fluxes, ecosystem services, mitigation and adaptation in a semi-arid agro-silvo-

pastoral ecosystem  (groundnut basin in Niakhar/Sob, Senegal) 

Dry season, 2/3 of the year 

Wet season, 1/3 of the year 

Contact: olivier.roupsard@cirad.fr  

“Faidherbia-Flux” Web site :  
https://lped.info/wikiObsSN/?Faidherbia-Flux 
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Drone applications for yield, LAI, bio/necro-mass 
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Ortho-image RGB et MS Niakhar 1 (vol aout 2021) 

RGB MS 



Ortho-image du terroir de FaidherbiaFlux (30ha) 



How much are the “Faidherbia effects”? 
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ANOVA 
p = 0.028 

Millet yield (DM_grain, g m-2) 

a ab b 

All other positive effects on biomass per compartment and LAI are significant 
Effects on root:shoot, SLA, impact of leafminer are NOT significant Source: Roupsard et al., AGEE, 2020 



Drone NDVI 
October 2018, just 
before harvest 

How far do trees benefit to crops ? 
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Source: Roupsard et al., AGEE, 2020 



7 Source: Roupsard et al., AGEE, 2020 

Can we upscale yield 

from small plots to the 
whole stand ? 



Using UAV (Drone) to upscale yield and litter C to the whole-plot 

8 

Maps derived from UAV vegetation indices calibrated with subplot sampling of biomass. a/ Plot 
millet yield map (ggrain m-2); b/Plot millet + weeds litter map (gC m-2) 

Source: Roupsard et al., AGEE. 2020 
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Millet yield map (DM_grain, g m-2) 

A new method to estimate whole-stand yield and LER 

(with drone & without sole crop field) 
Millet yield 

LER(millet only) =
𝑌𝑖𝑒𝑙𝑑

𝐴𝐹𝑆

𝑌𝑖𝑒𝑙𝑑
𝑠𝑜𝑙𝑒

 

Source: Roupsard et al., AGEE, 2020 
Source: Roupsard et al., AGEE, 2020 



Millet dynamics August-> October 

• Estimation of 

biophysical 

parameters 

• Estimation 

of yield, 

biomass, 

litter, LAI 

etc. 

• Drone 
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Allometry Hemispherical Photo Pocket LAI 

Drone LAI_METER Harvest 
NIAKHAR - SOB … every 10 days 
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Time-course of  Millet MSAVI2, NDVI and LAI_meter during the wet season 
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y = 1.0104x + 0.4268 
R² = 0.6421 
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Millet height (un-stretched) 
 

Comparing Millet Height estimated by 
drone vs measured 

Numerical Elevation Model 

• Max = 95th percentile 
 

• Min = 5th percentile 
 

• HUAV = Max - Min 
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Shared database in R 
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Faidherbia-Flux_Collaboratif\Database 
https://baobab.sedoo.fr/ 
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