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The Pine-Wood Nematode

Kikuchi, Taisei, et al. (2011). Genomic Insights into the Origin of Parasitism in the Emerging Plant Pathogen. PLoS pathogens. 7. e1002219. 

10.1371/journal.ppat.1002219. 



The Pine-Wood Nematode

Decision 2012/535/EU:

● Surveys of coniferous trees in a Buffer Zone 

surrounding the infected area

● Fell and remove trees that are in poor health, or dead

● Contain the spread, especially towards the Spanish 

border

● Apply restrictions on the movement of plants, wood, 

and bark susceptible to have PWN



Pine-Wood Nematode

Can we detect trees in poor health over 

Portugal Buffer zone using a semi-

automatic algorithm with airborne multi-

spectral images ?



Study area

● Area in km2:  ~ 27,000

● Images from 2014 to 2016

● Number of 1 km2 tiles: 24.904

● 4 bands per raster: RGBNir

● Resolution: 0.30 m per pixel / 0.15 m per pixel

● 10 texture rasters per tile

● Total number of bands: 14

● Size of input data: ~ 63TB

● Vector file with the Land Cover of Portugal 

(2010)



Quick look at the input data

0.30 m resolution

0.15 m resolution



MaxEnt - Maximum entropy model

● Creates a probability map of presence for each pixel in the study area

● Based on Shannon entropy more choices less constraint

● It gives the least biased probability distribution with constraints assigned

● Suitable for continuous and categorical spatial variables

● Widely used in ecological modelling 

● Can train on presence-only data

● Regularization of the data is possible to avoid overfitting

Steven J. Phillips, Miroslav Dudík, Robert E. Schapire. [Internet] Maxent software for modeling species niches and distributions (Version 3.4.1). Available from url: 

http://biodiversityinformatics.amnh.org/open_source/maxent/. Accessed on 2018-4-16.



Workflow

https://github.com/MartinezLaura/CanHeMonR.MaxEnt

https://github.com/MartinezLaura/CanHeMonR.MaxEnt


Workflow

https://github.com/MartinezLaura/CanHeMonR.MaxEnt

https://github.com/MartinezLaura/CanHeMonR.MaxEnt


JEODPP

P. Soille, A. Burger, D. De Marchi, P. Kempeneers, D. Rodriguez, V. Syrris, and V. Vasilev. A versatile data-intensive computing platform for information retrieval from 

big geospatial data. Future Gener. Comput. Syst , 81: 30–40, 2018. URL https://doi.org/10.1016/j.future.2017.11.007



Workflow - HTCondor - Batch processing

https://github.com/MartinezLaura/CanHeMonR.MaxEnt

https://github.com/MartinezLaura/CanHeMonR.MaxEnt


HTCondor - Jobs status



Memory usage vs Time



Troubleshooting

Adde, Geoffray, et al. (2015). Latest evolution of EOS filesystem. Journal of Physics: Conference Series. 608. 012009. 10.1088/1742-

6596/608/1/012009. 

Cause: Overload of the MGM 

Problem: Jobs got on hold

JEODPP team solution: 

● Avoid having too many files in the same folder.

● Disable the ability of some libraries to list files (ex: gdal)

● Avoid the use of extensive listing commands (find, ls stat, 

ect.)



Troubleshooting

Cause: Long-term job fails in an specific machine The machine 

goes in idle, accepting more jobs that it won’t finish.

Problem: Black Holes

JEODPP team solution: 

● Change machines when sending jobs
job_machine_attrs = Machine
job_machine_attrs_history_length = 5
requirements = target.machine =!= 
MachineAttrMachine1 && target.machine =!= 
MachineAttrMachine2



Troubleshooting

Possible cause: NGauth service is overloaded and no TGT is 

produced

Problem: Failed to initialize log/err/out

JEODPP team solution: 

● Re-launch the process 

Jones, Ben. Kerberos token renewal & HTCondor. CERN Presentation. Access : 

https://slideplayer.com/slide/13129968/

https://slideplayer.com/slide/13129968/


Results



Results



Any questions?

You can find us at Laura.MARTINEZ-SANCHEZ@ext.ec.europa.eu
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