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Motivation: From laboratory to EO scale

e Increasing availability of large Soil Spectral Libraries (SSL)

» Basis for accurate estimation of soil parameters

e However: Dynamic surface conditions at the EO scale

(1) Young emerging crops  (3) Soil moisture
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e Aim: Simulation of “landscape-like” reflectance spectra (Spatially Upscaled Soil Spectral Libraries:
SUSSL) = Improve data basis for spectral soil modelling
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Modelling of dynamic surface conditions

Full Lucas 2015 e LUCAS 2015 SSL for
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Impact of dynamic surface conditions

e Limitation of spectral indices for detection of ‘bare soil’ conditions

» Mixed spectral information remain at the EO scale
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Estimation of SOC using 1-D CNN

e Baseline 1D-CNN trained on LUCAS 2015 bare soil spectra

200 e 1-D convolutional neural network (CNN)
RMSE = 5.80 = 3 convolutional layers and 3 fully connected

A100 - ﬁ::zlsj;f-"/o layers (after Tsakiridis et al., 2020)
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e Training of 1D-CNN of ‘disturbed’ soil spectra (SUSSL)

» 1D-CNN is able to model SOC even in strongly disturbed cases with acceptable loss in accuracy

CNN - high PV (LAI=1) and SM (~7%) CNN - high NPV (LAI=1) and SM (~7%)
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Conclusion & Outlook

e Challenging surface conditions at the EO scale are an essential factor for the decrease
in SOC prediction accuracy

e Filtering approaches using spectral indices can only differentiate the most heavily
disturbed cases

e Development of “landscape like” SSL provides test ground for testing of correction
methods = Improvement of soil spectral models

Outlook:
e Application of the hybrid modelling approach to hyperspectral EO data (e.g., ENMAP)
e |ncluding further “disturbances”, e.g., soil roughness and crusting

e Comparison with spectral unmixing based approaches
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Thank you!

| ~ edf‘SmI Grgamc <
,,,,, Carbon Retrlevals ¥ uol ek e /65\\(/{1\,’ o
}?obert M//ew.skﬂ,,»ﬂsmaa Aﬁa’e/ba/(ﬂ Sab/ne [habr///aff 5 AR NS
\~» lapourS A ETGp, : I & N L /\\‘?/’ &:Q\m‘ “_
1 Helmholtz Centre Patsdam GFZ German /?esearc/r Centre far Geosciences %) 0% “/
2L eibniz University Hannover, Institute of soil sclence P

Hannover INNOVATING SOLUTIONs = World Soil Information F THESSALONIKI ‘ju ol f‘—ui aﬁtl VnL\EVRI\é'I TI\'PE?:!;%

Leib
Uriversita - @iy @i 000 @ cSa

Contract 400131273/20/I-NB



0.08 F

0.06
0.04
0.02

<

(@]

o=
0
-0.02
-0.04
-0.06

oILS

S -
o s =~ o~

g#ﬁ%ﬁl“‘“‘\ I“

/

Wlumaa® gt
= “\‘\“II- _“!}
Raee

02 03 04 05 06 07 08 09
LAI (NPV)

. . . . . . A‘
ESA Symposium on Earth Observation for Soil Protection and Restoration, 06 — 07 March 2024, ESA-ESRIN, Frascati (Rome), Ttaly —temnotezentum

1

NBR2

031

025

0.2

0.1

0.05

0 005 01 02 03 04 05
LAI (NPV)

06 07 08 09 1

GFZ

PorTspaAam

Leibniz

Universitat
Hannover




	Sección predeterminada
	Slide 1

	Sección sin título
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9


