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DIARS - GENERAL 

» 3-year European ERA-Net BiodivERsA project: end April 2017 

 

» 2012-2013 call on Invasive species and biological invasions 

 

» 7 partners 
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DIARS - GENERAL 

» 3-year European ERA-Net BiodivERsA project: end April 2017 

 

» 2012-2013 call on Invasive species and biological invasions 

 

» 7 partners 

 

» National funding agencies 

» BELSPO: The Belgian Science Policy 

» VITO  STEREO III Programme 

» KU Leuven  BRAIN Programme 

» DFG: German Research Foundation 

» KIT 

» FAU 

» ANR: Agence Nationale de la Recherche 

» JV 

» FEM (subcontract) 
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WHY INVASIVE ALIEN SPECIES (IAS) 

 

 

 

» Second most important reason for biodiversity 

loss worldwide (after direct habitat loss) 

 

» Upward trend 

 

» °2015: EU Regulation on Invasive Alien Species 

» Imposes member countries to act 

 

» Remote Sensing as early warning & monitoring 

system for IAS? 
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OBJECTIVES 

 

1. MAPPING 

» Maps of actual distribution of invasive plants based on RS (Hyper+LiDAR) 

2. MODELLING  

» Maps of habitat suitability and future predicted spread of IAS 

3. IMPACT ASSESSMENT 

» Assessment of impact of invasive plants on the ecosystem 

4. TOOLBOX 

» OS Toolbox + tutorials for mapping invasive plant species based on RS 

5. TRAINING 
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» East Asia 

 

» Ornamental plant 

 

 

 

 

 Easy to detect? 

 

 

 

 

 

» Southern hemisphere 

 

» Neophyte in Europe 

» Heath land 

» Coastal and inland dunes 

 

 

 RS of cryptic species 

 

 

 

 

STUDY SPECIES 
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» N-American species 

 

» Planted in Europe 

» Timber 

» Wind breaks 

» Site amelioration 

 

 RS of understorey species 

 

 

 

 

Prunus serotina 
Campylopus 

introflexus 
Rosa rugosa 



REMOTE SENSING DATA 

Compiègne (FR) 

Sylt (DE) 

APEX 

• July 16th  2014  

• 1.8m pixel size 

• 244 bands 

APEX 

• July 24th  2014  

• 3m pixel size 

• 244 bands 

LiDAR 

• August 1st, 2014 

• > 20 pts/m² 

LiDAR  

• Feb/Mar 2014 

• > 20 pts/m² 

C. introflexus / R. rugosa 

P. serotina 



OTHER STUDY SITES 

 
Kalmthout (BE) Averbode (BE) Liereman (BE) 

+ Jasper Ridge (USA) 
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SYLT – FIELD DATA 

» Campylopus introflexus 

» 90 calibration plots  

» 186 validation plots 

 

» Rosa rugosa 

» 30 calibration plots 

 

» Per plot (3*3m) 

 Species cover 

 Vegetation height 

 LAI 

 Biomass 

 Leaf chemical analysis: N / P / C 

 Soil analysis: pH / N / P / C 

 ASD measurements 
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COMPIEGNE – FIELD DATA 

» Prunus serotina 

» 50 calibration plots  

» 160 validation plots 

 

» Per plot (25*25m) 

 Species cover (per layer) 

 Tree height 

 Canopy gap fraction 

 DBH 

 LAI 

 Leaf chemical analysis: N / P / C 

 SPAT Chlorophyll index 

 Soil analysis: pH / N / P / K / Ca 
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MAPPING 
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» One-class classifier (maxent), using all 244 bands as explanatory variables 

» 57 calibration (presence)  & 150 validation (presence/absence) plots 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAXENT 

AUC: 0,872  -  Overall Accuracy: 0,75 
Skowronek et al (2016); Biological Invasions  



MAPPING 
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» One-class classifier (maxent), using all 244 bands as explanatory variables 

» 57 calibration (presence)  & 150 validation (presence/absence) plots 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAXENT 

AUC: 0,872  -  Overall Accuracy: 0,75 
Skowronek et al (2016); Biological Invasions  

Furthermore: 

 

• The methodology was successfully tested for other IAS and the performance 

of different one-class-classifiers (BRT, 1-class SVM, Maxent) was evaluated 

 

 Skowronek et al (2016), Ecological Informatics 

 

• Model transferability was assessed 

 

  Skowronek & Van De Kerchove (in preparation), Frontiers in Plant Science 

 



IAS MODELLING 

» Modelling (SDM) the spatial distribution of IAS typical suffers from the 

disequilibrium between potential (not yet occupied) and realized distributions 

 

 Need for a special sampling strategy: environmental systematic sampling design.  
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https://github.com/TarekHattab/iSDM 

The iSDM package 

Hattab et al (submitted); Diversity & Distributions 

Séminaire_EDYSAN_2016_Hattab.ppt


Past 

IAS MODELLING: PRUNUS SEROTINA 



Pinus sylvestris  

scenario 

IAS MODELLING: PRUNUS SEROTINA 

Future 



IMPACT ASSESSMENT 
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Ewald et al (submitted); 

Remote Sensing of Environment 

Field data 
APEX 

LiDAR 

Maps of ES 

properties 

PLSR 



IMPACT ASSESSMENT 

» P. serotina reduces N- & increases P-content in F. sylvatica & P. sylvestris stands  
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TUTORIAL & TRAINING 
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» A set of tutorials covering the different aspects of the project (mapping, modeling 

& impact assessment) using open source software  will be released soon 

 

» These will contain  

» The RS dataset (APEX & LiDAR), partly reduced 

» The full field dataset 

 

» A workshop is planned to illustrate these tools/tutorials (autumn 2017) 

» Keep an eye on your mailbox or follow the DIARS twitter & website 

 



SCIENTIFIC OUTPUT – CURRENT STATUS 
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» 5 SCI Papers Submitted  (2 accepted) 

» Skowronek, S., Ewald, M., Isermann, M., Van De Kerchove, R., Lenoir, J., Aerts, R., Warrie, J., 
Hattab, T., Honnay, O., Schmidtlein, S., Rocchini, D., Somers,  B., Feilhauer, H. (2016). Mapping 
an invasive bryophyte species using hyperspectral remote sensing data. Biological Invasions. 
http://doi.org/10.1007/s10530-016-1276-1 

» Skowronek, S., Asner, G.P., Feilhauer, H. (2016). Performance of one-class classifiers for invasive 
species mapping using airborne imaging spectroscopy. Ecological Informatics. 
http://dx.doi.org/10.1016/j.ecoinf.2016.11.005  

» Hattab, T., Ewald, T., Skowronek, S., Aerts, R., Garzon-Lopez, C.X., Horen, H., Brasseur, B., 
Gallet-Moron, E., Spicher, F., Decocq, G., Feilhauer, H., Honnay, O., Kempeneers, P., Schmidtlein, 
S., Somers, B., Van De Kerchove, R., Rocchini, D., Lenoir, J. A unified framework to model the 
potential and realized distributions of invasive species within the invaded range. Submitted to 
Diversity and Distributions 

» Aerts, R., Ewald, M., Nicolas, M., Piat,J., Skowronek, S., Lenoir, J., Hattab, T., Garzon-Lopez, 
C.X., Feilhauer, H., Schmidtlein, S., Rocchini, D., Decocq, G., Somers, B., Van De Kerchove, R., 
Denef, K., Honnay, O. Invasion by the Alien Tree Prunus serotina Alters Ecosystem Functioning in a 
Temperate Deciduous Forest. Submitted to Frontiers in Plant Science - Functional Plant Ecology 

» Ewald, M., Aerts, R., Lenoir, J., Fassnacht, F.E., Nicolas, M., Skowronek, S., Piat, J., Honnay, O., 
Garzon-Lopez, C.X., Feilhauer, H., Van De Kerchove, R., Somers, B., Hattab, T., Rocchini, D, 
Schmidtlein, S. LiDAR derived forest structure improves predictions of leaf N and P concentrations 
from imaging spectroscopy. Submitted to Remote Sensing of Environment 

 

 

» 7 planned for the next half year 
 

 

http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://doi.org/10.1007/s10530-016-1276-1
http://dx.doi.org/10.1016/j.ecoinf.2016.11.005
http://dx.doi.org/10.1016/j.ecoinf.2016.11.005


Thank You! 
http://Diars.vgt.vito.be  

https://twitter.com/project_DIARS 
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