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StUdy Site © Sample points

DEM [m]
. . . I 41.221
Potentially contaminated sites e.g. [ 48.924

former sewage farms are characterized
© GeoBasis-DE / BKG (2020)
by long-term irrigation, resulting in

Technosols with HM contamination,
organic pollutant and partially thick

sewage sludge layer.
Soil Sampling
Such highly mixed material are found at

former sedimentation basins. Here, the

soil sampling took place in a 5x5m grid

at the depth of 15 — 20cm.

Spatial distribution of the sample locations in Germany, Berlin. The underlying map display m
the sedimentation basins.
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Method

Adjustable angle of
the light source

- Laboratory measurements -

Movement of

Hyperspectral Imagery in the laboratory is Translation
conducted with oven-dried and sieved (< Position of White
Reference

2mm) soil samples. The HySpex system, Position of samples

VNIR Sensor
SWIR Sensor

combing a VNIR (400-1000 nm) and a
SWIR (1000-2500 nm) line-scan detector

is used to create first a spectral library.

- Home

HySpex System under laboratory measurements, modified after Kérting, 2019.
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Method

- Spectral pre-processing -

1. Savitzky-Golay (SG) Smoothing

2. Outlier detection using Principle
Component Analysis (PCA) and the
Mahalanobis distance

3. Applying: First derivative (FD),
Standard normal variate (SNV), spectra
normalization by the mean (NME) and
multiplicative scatter correction (MSC)
to remove baseline drifts, linear
trends, multiple scattering effects

(Gholizadeh et al., 2015)

Output Mahalanobis Distance Analysis.

SG Smoothing

SNV Correction

Reflectance
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Model construction
Establishing a relationship between soil
spectra and soil HM concentration with
Partial Least Squares Regression (PLSR)
and Random Forest Regression (RFR) in a

10-fold cross validation approach.

Parameter PLSR:

* Latent variable: max. 6

Hyper-parameter RFR:

*  Number of trees: 100 — 1000 in steps of 10

*  Maximum depth of the tree: 3, 7, 50, 80, 90,
100

*  Number of root node (nodes): 3-6

PLSR model schema

X

(Spectral Library) (HM Concentration)

Yy

N/

max. number of components: 10-6

1. PLSR model

Filtering out one coefficient at a
time

Search for the global minimum of
MSE

Get number of components and

to the optimal cross-validation

optimal number of components with

2. PLSR model

selected wavelenght bands

RFR model schema

X
(Spectral Library)

14

(HM Concentration)

_—

\

wavelength bands that corresponds

tree, tree, tree,
ki., kz _‘ Kn
Aggregation
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Results

PLSR and RFR performance compared
through the cross-validation coefficient of
determination (R2) and the root-mean-
square error (RMSE) = describing

goodness of model fitting

Conclusion

* Low to moderate PLSR performance
* Highly inhomogeneous soil samples
have stronger impact on RFR

performance
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Enlarge figure by clicking on it!
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