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RESEARCH-GOADLS

Validate Soil Organic Matter”(SOM) Prediction
Model by Means of Hypefrspectral Ifnages

Study the impact of disturbing factefrs on /

SOM-Hyperspectral signal relationship

P
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»Study area located in fhe
Province of Luxemburg,
Southern Belgium

= TINTIGNY, (2002) F5ill

- Area : 50 kmz‘-

=114 agricultural parcels |adiNgg . '; Area : 50 km? /
WAl 10 agriculturalparcels

= ATTERPT2003)

- 135 soil samples

=Sandy to clayey soils 100.s0il samples
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MEASUREMENT
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# Pixel resolution™ 2.5x2.5 m

¢ Casi 96 spectral bands :-400-950 nm
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#: Pixel resolution : 2.5x2.5 m
#: Casi 96 spectral bands-+400-950 nm

# Soil samples
#* Soil m0|sture

¢ Surface r()ughness
_(SR)

SR = St.Dev Relative
height of 100 nails.
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MEA WIQ\E @\T

Pixel resolution : 2.5x2.5 m

Casi 96 spectral bands-+400-950 nm

Soil samples

Surface roughness
Soil moisture

/

¢ aboratory measurements
¢ Fjeld acquisition
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DATAANAL YSIS ANDWMETHOLOLOLGY

Soil chemical analysis

Spectral Signature Analysis

Statistical analysis—

- Defining Best Correlated Bands by Stepwise
Procedure

S TR TEENE L SOM) = A + AR AR, +. AR,

Calib‘ra:tion & Validation
- 1/3 Samples for validation

- Prediction evaluation [Ny
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OUTIEINE

Research Ggoals )

Study Area

Field And Laboratory Measurenients
Data Analysis And Methodoelogy

"\ Surface Roughness
? Spectra pre-proceesing
Calibration & Validation phase
Disturbing factors

~4

Results :
SOM and Soil Moisture

Conclusion & Perspectives
_
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Soil Samples

Large range of SOM;
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ESULTS SurfacesRoughiness
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RESULTS TSpectrapre-proceesing

e AVErage Raw 1st derivative

Noise
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Wavelength (nm)

2 Noise and atmospheric effects are-+€duced by smoothing-efid 1st
gerivative algorhitms.
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= The models were appl
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= Best models for T




RESULHS : Caljbration piiase 2
o Field SOM —Predicted SOM o Field SOM —— Predicted SOM

Tintigny (2002) ,-""| || Atert(2003)

Prediction intervals

1 6 11 16 21 26 31 36 41 46 51 5 61 66 71 76 31 3% 4
Samples numbers

Samples numbers

= Good fit of field data in the_Prediction intervals

= Bigger Prediction intervals for Attert site
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RESULTS~ Validationmphase

| Tintigny (2002)

Estimated SOM (%)

e °Y = 0.9721x + 0.0927

R2 = 0.6861
n =39

PRMSE= 0.46

| Attert (2003)

y = 0%058x + 0.7613
R2 =0.4309
n=32

PRMSE= 0.76

1.0 2.0

3.0

2.0

3.0 4.0

Measured SOM (%o)
Measured SOM (%)

o \Validation with independent set of data
““Better accuracy for Tintigny site with PRMSE = 0.46 vs70.76 for Attert site

= Validation from one site to another did not work well

“Relationships between SOM and reflectance are site dependent
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RESUL TS<Disturbingfactors

2 Influence of disturbphg factors i§ difficult (® quantify:
“ Soil Moisture
“Vegetated debris

“Soil Roughness

—SOM —— SRM
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Correlation coefficients

Wavelength (nm)
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CONECLUSIONS

= Hyperspectral Remote Sensing i a usefll tool to
derive SOM

“Predictive equations are site depeéndent

e

= Disturbing factors should be-taken into accetnt

7~

= The method has the advantage of using spadll
samples to determine SOM on regional-sCale
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RERSPECTIVES

= Impacts of disturbing fagtors are finder study:
- to better understandtheir effeets

- to quantify their impacts

= Using of unmixed models to separate-disruptive /
elements from SOM-Reflectance refationship:

- Endmembers spectral mixture model (Reberts et
al.; ' 1998; Galvao et al., 2001)

- Rayleigh Criterion (Ogily;1991; Matthias et-al.,
2000)
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