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Supplementary Figure 1. Uncertainty of the global average phosphorus (P) losses due to soil 

erosion presented as the standard deviation of the Markov Chain Monte Carlo (MCMC) simulated 

values. 



Supplementary Table 1: Description of the drivers of the P dynamics model applied by Ringeval, et al. 1 and the two estimates used to assess the uncertainty of 
the P pool data associated with each driver 

Driver name Description Description of the two estimates used to assess the uncertainty associated with the driver and data sets used 

BIOG  
(natural soil 
biogeochemical 
background ) 

P inherited from natural soils at 
the time of conversion to 
agriculture. P in natural soils 
was also used to approach P in 
agricultural soils at the 
beginning of the simulation (in 
1700, initial conditions). 

Use of the mean and standard deviation associated to PTOT provided by Yang, et al. 2: 
BIOG1 = PTOT – √3. stdPTOT 
BIOG2 = PTOT + √3. stdPTOT 
Only the uncertainty associated with PTOT was accounted for (i.e. the same contribution of the different forms to PTOT was used 
in BIOG1 and BIOG2). 

LUCC  
(land use and 
land cover 
change) 

Decrease/increase of 
agricultural soil P resulting 
from land conversion within 
the same grid cell 

Uncertainty not taken into account. Land Use Harmonization data set Hurtt, et al. 3 
 

FARM  
(farming 
practices) 

Soil P input/output 
corresponding to farming 
practices 

We made the soil budget (FARM input – output) vary around the value provided by Bouwman, et al. 4. 
FARM1 = 70% of the soil budget computed  
FARM2 = 130% of the soil budget computed  
The same contribution of the different fluxes (chemical fertilizer, manure, residue, uptake) to the soil budget was used in 
FARM1 and FARM2. 

CLIM  
(soil temperature 
and soil water 
content) 

Effect of soil temperature and 
soil water content on P 
weathering and P 
mineralization 

Use of the simulations provided by 2 different DGVMs 
CLIM1 = soil water content and temperature simulated by ISBA Decharme, et al. 5 
CLIM2 = soil water content and temperature simulated by ORCHIDEE Krinner, et al. 6 

DEPO  
(atmospheric 
deposition) 

Soil P input resulting from 
deposition of atmospheric P 

Use of the mean and upper/lower boundaries provided in Wang, et al. 7 
DEPO1=25% of mean deposition provided; DEPO2=175 % of mean deposition provided 
The uncertainty concerns the total deposition. 

BUFF  
(soil buffering 
capacity) 

Soil properties  describing the 
replenishment of  the inorganic 
labile P pool and to adsorb 
labile P on its particles 

BUFF1 =  70% of Smax provided by Wang, et al. 7 
BUFF2 = 130% of Smax provided by Wang, et al. 7 
We considered Ks and Smax as co-varying and described both BUFF1 and BUFF2 by the same KS/Smax ratio as the one provided 
by Wang, et al. 7. 

LOSS (P losses 
through erosion) 

Losses due to water erosion 
and run-off processes 

Use of two 'scenarios' about flux of eroded sediment (fsediment) provided by Van Oost, et al. 8 
LOSS1 = computation of losses using the lower “normal” scenario provided by Van Oost, et al. 8;  
LOSS2 = computation of losses using the higher scenario provided by Van Oost et al. [2007]  
(fsediment in LOSS2 = fsediment in LOSS1*1.26)  
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