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Introduction

In Belgium, annual detection surveys for EU quarantine pests in forests 
and public green spaces are conducted by the FASFC (Federal Agency for 
the Safety of the Food Chain). These campaigns must follow risk-based, 
scientifically sound approaches as required by Plant Health Regulation (EU) 
2016/2031. However, number of inspections, traps or the sampling effort 
are currently determined on pragmatic basis rather than statistically.

The SURQUAPUB project addresses this gap by developing risk-based 
detection surveys for 12 EU quarantine insect pests, including Agrilus 
planipennis and A. anxius, integrating introduction pathways, host plant 
distribution, climatic suitability, and the EFSA RiBESS+ tool. 

First results for A. planipennis are presented here.

Methods and results

Key Findings & Perspectives

Statistically sound approaches for EU quarantine insect pest monitoring in forests & public green spaces

Agrilus planipennis
Emerald ash borer (EAB)

Phytosanitary categorization
► EU A1

Host  plants  : Ash species and Chionanthus virginicus

Origin  : China, Japan, North Korea, South Korea and Eastern 
Russia

Spread  vector  : infested plants, timber trade, solid wood 
packing material, wood chips, firewood and an additional 
dispersal is generated by human movement

Status  in  Belgium  : No pest record

Stack of 144 predictors
(Borner et al., 2023)

Species occurrences 2010-2023

(GBIF, iNaturalist, EDDmaps, iDigBio, 
Anecdata, Barker. B (2023). 
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Pseudo-absences generated 
with the target-group method 

(Coleoptera from GBIF)

…

Data pre-processing
(Thinning of the dataset, restriction of data 
to native regions or long-invaded areas, …)

Number of 4x4 km pixels – 1/10 ratio
P (4717)  PA (47170)

Data split

Data_test
(Validation set, geographic holdout)

Data_train
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Model training and tuning
Random Forest (1,000 trees) 

10-fold spatial block cross-validation 
Hyperparameter tuning (mtry)

Model selection
Best mtry (2) via AUCcv 

(0.90) maximisation

Final model fitting

Model evaluation
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Evaluation metrics
AUC = 0.91   TSS = 0.55
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Belgium 
Suitability map
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3 risk categories
Low (72.1%)

Medium (23.1%)
High (4.8%)

Inspection unit
1 ha

Ribess+ inputs
Test sensitivity (75%)

Trapping effectiveness (75%)
Design prevalence (1%)

Target population size (1.498 × 106 units)
Confidence level (95%)

Epidemiological unit (Belgium)

Regular 
sampling

Risk-weighted 
sampling 

Sample size calculation

Sample size: 324 traps
High: 59
Med: 88
Low: 177

Sample size: 228 traps
High: 114
Med: 76
Low: 38

Broadleaved 
tree distribution

Target population size 
(2.529 × 105 units)

(LifeWatch)

Sample size: 334 traps
High: 61
Med: 91
Low: 182

Sample size: 234 traps
High: 117
Med: 78
Low: 39
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• Suitability: Belgium is generally suitable (mainly low-risk) while Northern and Southern Europe 

remain largely unsuitable. Central Europe shows fragmented high-suitability hotspots, whereas 
Eastern Europe exhibits much more extensive areas of baseline suitability.

• Ribess+: Our findings suggest that conducting yearly surveillance of A. planipennis to verify pest-

free status in Belgium within areas identified as suitable by the SDM would require a minimum of 228 
traps.

• Outlook: This study serves as a promising first draft for a risk-based surveillance strategy, with 

further refinements to follow.
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