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SOM Background

» Developedin 1982 by Teuvo Kohonen

= Neural network algorithm using unsupervised
competitive learning

» Primarily used for organization and visualization of
complex data

» 7-dimentional pictorial representation of complex
data

» [Jses SOM Toolbox, version 2.0
(http://www.cis.hut.fi/somtoolbox)

» Analysis and visualization performed using Matlab




SOM Invasive Species Data

CABI Crop Protection Compendium

238 geopolitical regions

103793 distribution records

Data clean-up. Removed records labeled ....

®» No information available; Unconfirmed record; No
Information Listed; Last reported Infroduced, not
established; Infroduced, estab. uncertain; Eradicated;
Absent, unreliable record; Absent, no pest record;
Absent, confirmed by survey; Absent, formerly present;
Absent, intercepted only; Absent, invalid record; Absent,
never occurred; Absent, reported not confirmed

» 98100 clean distribution records
5636 distinct pest species
» 1,341,368 data points




CABI Invasive Species Data Detall
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SOM Data Matrix
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SOM Visuadlization
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SOM Visuadlization




Detailed SOM Visualization
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Poland Pest Risk Rankings

» Analyses allow us to visualize how geo-political
regions are associated based on their known pest
assemblages

» [Jse of region Best Matching Unit (BMU) neuron
weights (i.e., Euclidean Distance) can be used to
assign risk rankings to pests not known to occur in @
region

» Objective prioritization and ranking of pests




Poland Pest Risk Rankings

Risk
0.8169900000
0.8169200000
0.8166000000
0.8148800000
0.8146000000
0.8142800000
0.8142200000
0.8128600000
0.8128600000
0.7921700000
0.7894500000
0.7878100000
0.7874800000
0.7626600000
0.7056900000
0.7036500000
0.7033100000
0.7032500000
0.7031300000
0.7019500000
0.7018900000
0.6809200000
0.6808500000

Pres/Abs

olololololololololohNololoholololololNololoNoN®)

Species
Tospovirus: Tomato spotted wilt virus
Cynodon dactylon
Medicago polymorpha
Cryphonectria parasitica
Amaranthus albus
Amaranthus blitum
Cuscuta campestris
Diaspidiotus perniciosus
Plasmopara halstedii
Tuta absoluta
Cydalima perspectalis
Corynespora cassiicola
Xanthomonas campestris pv. campestris
Caulimovirus: Cauliflower mosaic virus
Capsicum annuum
Nepovirus: Grapevine fanleaf virus
Microdochium panattonianum
Urocystis cepulae
Amaranthus hybridus
Grapholita molesta
Eleusine indica
Heliotropium europaeum
Xanthomonas arboricola pv. pruni

Classification
Virus
Plantae
Plantae
Fungi
Plantae
Plantae
Plantae
Insecta
Chromista
Insecta
Insecta
Fungi
Bacteria
Virus
Plantae
Virus
Fungi
Fungi
Plantae
Insecta
Plantae
Plantae
Bacteria



Hemiptera

Lepidoptera

Risk
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Poland Pest Risk Rankings

Species
Diaspidiotus perniciosus
Icerya purchasi
Pseudaulacaspis pentagona
Pseudococcus viburni
Ceresa alta
Metcalfa pruinosa
Saissetia oleae
Halyomorpha halys
Dreyfusia nordmannianae
Phloeomyzus passerinii

Species
Tuta absoluta
Cydalima perspectalis
Grapholita molesta
Scrobipalpa ocellatella
Etiella zinckenella
Mythimna loreyi
Trichoplusia ni
Saturnia pyri
Sitotroga cerealella
Corcyra cephalonica



Fungi

Viruses

Risk
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0.67915000
0.67900000
0.67855000
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0.59234000
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0.54270000
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Poland Pest Risk Rankings

Species
Cryphonectria parasitica
Corynespora cassiicola
Microdochium panattonianum
Urocystis cepulae
Rosellinia necatrix
Apiognomonia erythrostoma
Pyrenophora chaetomioides
Macrophomina phaseolina
Bofryosphaeria obtusa
Phaeocryptopus gaeumannii

Species
Alfamovirus: Alfalfa mosaic virus
Allexivirus: Garlic virus B
Allexivirus: Garlic virus C
Allexivirus: Shallot virus X
Alphanecrovirus: Olive latent virus 1
Alphanecrovirus: Olive mild mosaic virus
Ampelovirus: Little cherry virus 2
Ampelovirus: Plum bark necrosis stem pitting-associated virus
Anulavirus: Pelargonium zonate spot virus
Apscaviroid: Apple dimple fruit viroid



European BMSB Risk Rankings

Country
Croatia
Turkey
Portugal
Poland
Netherlands
Ukraine
Belarus
Bosnia and Herzagovena
Macedonia
United Kingdom
Czech Repubilic
Latvia
Denmark
Moldova
Albania
Estonia
Ireland
Lithuania

Ranking Number
(out of 824 Hemipterans)

Risk Ranking
0.46002000
0.37027000
0.59404000
0.51841000
0.59265000
0.24040000
0.29510000
0.05645000
0.05645000
0.16955000
0.08857600
0.10311000
0.08610100
0.03498800
0.03498800
0.10311000
0.00156060
0.01981200



SOM analysis results can be
INfegrated in the pest
regulatory continuum
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global pest databases
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