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Fig. 4: Spatial heatmaps of Ni, Zn and Cu concentration.
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Table 1: Results of the PLRS analysis for three different 
wavelength windows. 
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Fig. 5: First derivative spectra with 3 wavelength ranges used for 
PLSR (A: 1580-1755nm; B: 2083-2264nm; C: 2083- 2444nm).

The element analysis show higher accumulation in sinks 
(Fig. 4). First results with the PSRL method for different 
wavelength windows (Fig. 5) show no adequate values to 
point a link between the concentration of Ni, Cu and Zn 
and the associated hyperspectral data (Table 1).  

Fig. 6: First greenhouse experiment with Brassica juncea 
by adding a Cu/Zn solution, © Sut-Lohmann (2020).

- Testing further methods with different pre-processing of    
   the hyperspectral data.

- Starting hyperspectral and chemichal measuremtns of           
   the greenhouse experiment (Fig. 6).
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Summary

...to study the correlation between heavy metals and 
contaminated soil from the study area to find the best 
statistical approach.

First tests with the PLSR method with defined wavelength 
ranges (window) may enable a better prediction (after 
Pelliccia, D., NIRPY Research © 2020). 
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Fig. 3: Left: HySpex System under Lab conditions, (after Körting, 2019). Right: 
Soil sample arrangement during measurement.
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This work is part of the HyPhy project (Hyperspectral Phythomining), funded by the ZIM 

Network of the Federal Ministry for Economic Affairs and Energy (BMWi).

The study field is a sedimentation basin of the former 
sewage farm 'Deutsch Wusterhausen', located south of 
Berlin, Germany. In a 5x5m grid, disturbed soil samples 
were collected in 15 - 20cm depth (Fig. 2).

Study area and field work

All disturbed soil samples were oven dried (40°C), sieved 
(≤ 2mm) and ground. Soil heavy metals were 
determined using microwave plasma atomic emission 
spectrometry (Agilent Technologies 4210 MP-AES).
Spectral measurements were acquired with the 
hyperspectral sensor HySpex, covering a spectral range 
from 450 to 2500nm in 408 distinct bands under laboratory 
conditions (Fig. 3). The reflectance data were used to build 
a spectral library.

Lab Measurement

Fig. 2: DEM and sample point overview of the study site.

First test analysis
The aim of this project is to study heavy metal 
accumulation in plants with drone-based hyperspectral 
sensors (Fig. 1). The development of such monitoring 
systems contributes to the recycling of environmentally 
critical heavy metals and supports the development of 
environmentally friendly processes for metal recovery, 
known as Phytomining. We took soil samples from 
former sewage farms, which contain various heavy metals 
and organic pollutants from industrial and domestic 
wastewater.  
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Fig. 1: Scheme of the HyPhy project.
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