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Techniques used for proximal soil sensing

‘...the use of sensors in the field to obtain signals from the soil
when the sensor’s detector is in contact with or close to it.’
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Spectrocopy for proximal soil

sensing
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vis—NIR and mid-IR spectroscopy can measure (directly/indirectly

many soil properties
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vis—NIR with remote and proximal soil sensing

mid-IR with remote and proximal soil sensing

Remote sensing Proximal sensing
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Visible range — soil colour

| vis—NIR & mid-IR...smaller, cheaper instruments
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2. The information content of soil spectra

Visible, NIR and mid-IR spectra
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| The information content of mid-IR soil spectra

| C=0 bend
" 1430 em"
FldIR OH&NHstretcn  1430cm' gy, o)
(carbohydrates)
s
:
i
2 L
_ Matnite

f A 400 2400 1400 e
4 ¥ Waveenarioas fem C-0 stratch
Alkyl C-H stretch Phanaolics
s A, 2930 & 2850 cm* C=0/CsN 1280 cm
3900 3400 2900 2400 1900 1400 500 400 1630 om-t o

Wavnrumber lcm

;‘ The information content of vis—NIR soil spectra
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Discriminating soil horizons and profile classes

Spectra - an integrative measure of soil with vis—NIR spectra
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High spatial resolution vis—NIR mapping

Sub catchment

Digitally mapping the information
content of Australian soil vis—NIR
spectra
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3. Spectral libraries

Continental

DSM performed on a 3 arcsecond
(~90m pixels) grid using s,c,0,r,p,a,n
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Spectroscopic modelling: y = f(X)

Soil spectral libraries
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The global soil spectral library - GSSL
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16,000+ spectra from 90 countries
All measured with vis—NIR and some with mid-IR (]

Global vis—NIR vs. mid-IR — using model trees
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| Global vis—NIR vs. mid-IR — using model trees
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4. Field measurements — proximal soil sensing

1. Updating the pedologist’s toolkit

Colour in CIE Lab model but can also derive Munsell HVC




Thiis A

Minerals measured directly from their characteristic absorptions
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| Measuring clay contents

Predictions using library ‘spiked’ with field spectra and bagging-PLSR
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Assigning a soil classification
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2. Mapping soil properties at Ginninderra farm
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Spectroscopic predictions and mapping

Concluding remarks

i == ﬁr';‘zci(‘:’t‘i’;fgpic Development of spectral libraries is not PSS but is needed
I | e using to support spectroscopic PSS

Australian

library with

Soil spectra are integrative and measure the fundamental
composition of soils: their organic matter, mineral and
water contents — can be used for the assessment of soil
condition!

PLSR

High resolution
DSM (0-30 cm) ) . ) .
with SMLR The global soil spectral library combined will be made

available for all to use

Proximal soil vis—NIR sensing — a useful tool for

; X = L =
H @ £ ? ' @ g N pedologists, for soil mapping...and monitoring!
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