
2D Graph 3

X Data

0 500 1000 1500 2000 2500 3000

Y D
ata

-0.08

-0.06

-0.04

-0.02

0.00

0.02

0.04

0.06 SOC3D: three dimensional soil organic 
carbon monitoring using VNIR reflectance 
spectrometry 

BruHyp Airborne Imaging Spectroscopy 

1Georges Lemaître Centre for Earth and Climate Research 

Earth and Life Institute  

Université catholique de Louvain 

 
2Environment and Agro-biotechnologies (EVA) 

Centre de Recherche Public ï Gabriel Lippmann 

 

 

L. Ramirez-Lopez 1*, K. Knauer 2, B. van Wesemael 1, M. Schlerf2, A. Stevens 1,  

T. Udelhoven2 and L. Hoffmann 2 

*Leonardo.Ramirez@uclouvain.be  



Environmental issues: 
Å Soil is the largest pool of terrestrial 

carbon. 
Å Land use change and management 

influence SOC stocks. 
Å Large sink of atmospheric C (due to 

large size and long residence time). 
Å Climate change. 
 

Agricultural issues: 
Å Soil fertility and quality. 
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Some challenges: 
Å Large spatial variability and slow evolution of soil C over time. 
Å Large number of samples required prove significant changes over 

time. 
Å Sampling and analysis are too costly for treating large number of 

samples (Smith, 2004). 
 
A potential solution: 
Å Increase the number of observations with cheaper methods of 

analysis 



From SOC concentration (g C kg-1 soil)  

to  
SOC stock (kg m-2) = SOC (kg kg-1) × Soil density (kg m-3) × thickness (m) 

 

Develop cost effective tools for SOC monitoring at field and regional scales 

SOC3D: three dimensional soil organic carbon monitoring using VNIR reflectance spectrometry  

1. Introduction    2. APEX data   3. Methodology   4. Preliminary results   5. Concluding remarks  

Why Soil Organic  

Carbon(SOC)?  



From SOC concentration (g C kg-1 soil)  

to  
SOC stock (kg m-2) = SOC (kg kg-1) × Soil density (kg m-3) × thickness (m) 

 
Develop cost effective tools for SOC monitoring at field and regional scales 

SOC3D: three dimensional soil organic carbon monitoring using VNIR reflectance spectrometry  

1. Introduction    2. APEX data   3. Methodology   4. Preliminary results   5. Concluding remarks  

Why Soil Organic  

Carbon(SOC)?  

Ñ 4 % C Ñ 1 % C 



0 9 18 27 364.5
Kilometers

 APEX sensor (Airborne Prism 
EXperiment) 

 

 Overflight 16.09.2011, 7 flight 
lines, total number of 39 tiles 

 

 Hyperspectral data in 288 
channels between 400 nm and 
2500 nm with a 2.8 m spatial 
resolution 
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APEX spectral data of bare soil 


