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= Why SOC monitoring ?

= Why using reflectance spectroscopy ?
= High spatial variability of SOC — high sampling density
reqQuired
= Traditional sampling techniques are time consuming
= High potential for rapid in situ measurements and SOC

mapping
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® |ntroduction
= Objectives

= Compare the predictive ability of these three types of sensors
for SOC determination using Partial Least Square
Regressions

= Evaluate the stability of calibrations
= Evaluate the potentialities for SOC monitoring and mapping

HELIOSPIR, 25-26 OCTOBRE 2007 - GRENOBLE, FRANCE 5/24



| l Methodology
= Study areas
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Portable Spectroscopy. Analytical Spectral Device
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L I\/lethodology

= | aboratory spectroscopy. spectral measurement of
sieved (2 mm) and air-aned sail sanples with the ASD
contact probe

n L 045 -
W o3

8 030 :
‘E’@sﬁﬁ ﬂ

qf 020
015 - f
010

500 950 1000 1250 1500 1750 2000
WWavelength

Heli oSPlI R 25-26 Cctobre 2007 - Grenobl e, France 9/ 24



= Data transfonmation before statistical analysis
Rermvlng vegetatlon mﬂuence (spectra ha\nng aND\M >0.3)
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= Data transformation before statistical analysis
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» Relate SOC and spectra using Partial Least Square Regressions
PLR)

= Select the best modd (pretreatment) on the basis of their Ratio
of Performance to Deviation (= RVISEP / SD)

= Totest the stallity of the calibrations, we joined current ASD
field measurements with those of previous canaigns (CAS
2003) producing a dataset of 201 sanales with varying carbon
content, texture, soll surface conaition and sall types
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Laboratory Spectroscopy :
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= ® Reslts
Sunmmary of results
There Is a decrease In predictive ahility fromlaboratory
Spectroscopy to renote-sensing due to
Difference in sensor characteristics (number of spectral bands);
Uncontrolled measuring conditions (light source quality, soil surface
condiions)
The ASD gives accuradies (£0.1%C) that are sSimilar toa
routine analytical method (Walkiey&Black)
Calibrations are currently site-spedific and partly fail to

predict, under a proper iIndependent validation, sanles
belonging to another study area
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Sunmary of results
Further needs.

More measurements (spectral libraries) !

Standard spectral measurement protocols in the field
(surface conditions required,etc.)
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O Sg)il Monitoring
= Monitoring of sail carbon
= WWhy NIR spectroscopy offers a great potential inthe
context of sail monitoring ?
= Minimal Detectable Difference (MDD) : How many
sanles are required to dermonstrate a given change
In SOC stocks?

= SOC stock change after management change are
<=2(C haly! (Freibauer et al., 2004)

= After 3-5 year, it corresponds to +or - 5tC hatl
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Sail Monitoring

60

At the field scale, the number of sanles required
to detect such a change ranges from7t0 129
sanples, depending on the intra-field variahility
Spectroscopic techniques can significantely
reduce the MDD between SOC stocks (i.e.
reducing the confidence limit of the mean) by
Increasing the number of sanples
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| I ‘Oonclusion |
Conclusion

Accuracies achieved by the ground measurements
(Laboratory and Portalle Spectroscopy) are comparable to
the one of a standard analytical method (Walkley-Black) and
they can thus be used for monitoring studies where thelir
speed Is a valuable advantage.
Imaging spectroscopy, appears, for the time being, not able
to predict SOC with an acoeptaldle accuracy due to its low
SN\R and problemto achieve true spectral information.
Nevertheless, the greater potential lies in this technique and
more efforts have to be put in spectrum calibration
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Meral pour votre attention !
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