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• This webinar is being recorded! 

• The webinar is in English and 
questions should be submitted in 
English through the platform

• To communicate with us use the chat 
boxes

Webinar guide for attendees
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Presentation window

Technical 
box:
technical 
issues 
only

Q&A box: 
any 
question 
related to 
the topic

Full screen
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Plant pests and diseases

FAW CBS JB EAB Xylella



Invasive species

insects (US)

“high-impact” insects and path. (US)

Pathogens (Europe)

Invertebrates (UK)

Insect and pathogens (UK)

Boyd et al. 2013, Seebens et al. 2017 5
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Aukema et al. 2010, Bebber et al. 2013, Bradshaw et al. 2016
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Surveillance (IPPC ISPM 5)

?
?

?

?
?

?

?

? ?

EU/2016/2031 - EU/2019/2072 - EU/2019/1702
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Types of surveys – Why?
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Detection 



Types of surveys – Why?

Detection 
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Types of surveys – Why?

Delimiting
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Types of surveys – Why?

Delimiting 
and buffer 
zone
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EFSA mandate on pest surveys
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Request 
from the EC

Facilitate and support the MSs in the planning 
and execution of survey activities

More prevention, risk-targeting 
and statistics (EU/2016/2031-

EU/2019/2072-EU/2019/1702-EU/652/2014)

Instructions: IPPC ISPM 6 & ISPM 31

Procedures/protocols: ISPMs 

1,4,8,9,10,17,22,26,27,32

EFSA mandate on pest surveys

Detection, delimiting (and monitoring) surveys
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Survey 
guidelines

EU regulation

International 
context



Pest
Surveillance 
Toolkit

Surveillance toolkit

PREPARE 
THE SURVEY

DESIGN
THE SURVEY

WHAT

WHERE

WHEN

HOW

HOW MUCH
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Pest survey card

WHAT

WHERE

WHEN

HOW
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Pest survey card

Detection method

Target population
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Pest
Surveillance 
Toolkit

Surveillance guidelines

Sample size
&

allocate samples
to survey area

WHAT

WHERE

WHEN

HOW

HOW MUCH
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Characterise host 
plant population

Characterise
detection method

Characterise
the pest

Pest survey card
& story map

Survey preparation
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Set the aim of the survey
Detection – Delimiting – Buffer zone

Sample size 
(inspections, samples, tests)

Allocate samples to
survey area

RiBESS+

Design prevalence and 
confidence level

Method sensitivity

Population structure 
and size

Survey guidelines

Survey design
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…64
pests

Survey cards available…

EFSA journal virtual issue
https://efsa.onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)
1831-4732.toolkit-plant-pest-surveillance

44
cards

25

• Pilot organisms

• Citrus pests

• Forest pests

• Potato pests

• Miscellaneous pests

https://efsa.onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)1831-4732.toolkit-plant-pest-surveillance


… and ESRI story maps

Story Maps Gallery
https://efsa.maps.arcgis.com/

28 
maps

Last 
update

Online 
&

mobile
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Q&A



28Photo: University of Kentucky

Delimiting & buffer zone surveys



Delimiting & buffer zone surveys
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▪Key concepts for survey design

▪Delimiting surveys

▪Buffer zone surveys

Photo: University of Kentucky



Detection method is key

30

Sudden oak death
(Phytophtora ramorum)

Ash dieback
(Hymenoscyphus fraxineus)

Citrus canker
(Xanthomonas axonopodis)

Huanglongbing
(Ca. Liberibacter asiaticus)

Olive quick decline
(Xylella fastidiosa)



Method sensitivity

By the time a visual inspection survey 
first finds symptoms, the prevalence of 

infection can already be very high

▪ Method sensitivity

(efficacy of detection, ISPM 31)  

- The probability to detect the pest in 
an individual inspection unit if it is 
present

- Sampling effectiveness × diagnostic 
sensitivity

31

• Sampling effectiveness →

depends on the ability of the
inspector to successfully choose
the infected parts from a host plant.

• Diagnostic sensitivity → the
probability that a sample tests
positive when the sample is truly
positive. (The lab method).

Xylella



Method sensitivity

Consequently, the prevalence a visual inspection survey can detect Xylella (red line) is much 
higher than that which is considered “eradicable” (blue line)
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Limit of visual 
inspection

Eradicable 
prevalence

Photo: University of Kentucky



Confidence level and design prevalence

What is the evidence for pest freedom?

Suppose you conduct a survey and find no pest, what does that mean? 
Is there really nothing there? How sure can we be?

It is impossible to say with 100% certainty that the pest is not present.

So, what can we say?
33

Randomly 
sampled plants

Healthy plants

Infected plants
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1The Confidence level CL is 
the amount of confidence in 
finding the pest

2The Design prevalence DP 
(defined in ISPM 31) is the 
“maximum prevalence” of the 
pest allowed by the survey

CL and DP depend on the aim of the survey: detection surveys and 
delimiting survey will have different CL and DP values

CL and DP are set by risk managers: is a compromise between available 
resources and the level of risk acceptable for that specific pest

We found no pest. 
We can say with 

90% confidence1

that if the pest is 
present its 

prevalence2 is 
below 1%



Interrelation of survey parameters

The lower the design prevalence and the higher the confidence level, the 
stronger the evidence for pest freedom.

Illustrative examples only
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Within an epidemiological unit the more inspection units that are sampled (sample size) and the higher 
the method sensitivity, the lower will be the design prevalence and the higher the confidence level.

Sensitivity
0.5
0.75
0.95
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A video tutorial is available via the EFSA YouTube 
Channel and will be played now.

RiBESS+: the statistical tool

Video

https://youtu.be/qYHqrCiMxDY


Delimiting & buffer zone surveys

37

▪Key concepts for survey design

▪Delimiting surveys

▪Buffer zone surveys

Photo: University of Kentucky



I. Set survey parameters. They depend on:

▪ Aims of the survey

▪ Target population

▪ Pest identification methods

II. Estimate the number of host plants (sample size) to be 
sampled (RiBESS+)

III. Allocate the number of host plants to be sampled in the
survey area

Survey design steps

38



▪Aims of the survey → Confidence level (CL) and Design

prevalence (DP)

▪ Detection surveys: pest freedom

▪Delimiting surveys: infested zone boundaries

▪Buffer zone surveys: detection at low prevalence level

▪Host plant population → Population size and Risk factors

▪ Pest identification methods → Method sensitivity (MeSe)

39

I. Quantify survey parameters



Delimiting and buffer zone surveys

The demarcated area should consist of an infested zone and 
a buffer zone (Regulation (EU) 2016/2031, Article 18)



• Step 1: Identifying the 
source of the infestation or
infection

• Step 2: Construction of the 
potentially infested zone

• Step 3: Delimit the 
boundaries of the infested 
zone

Delimiting surveys: a stepwise approach
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EAB

Pest spread and survey design

CBSXylella
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Step 2: Construction of the potentially infested zone

Delimiting surveys: a stepwise approach



infection

infection

infection

Single infection source        Multiple infection sources        

Delimiting surveys: a stepwise approach



• Step 1: Identifying the 
source of the infestation or
infection

• Step 2: Construction of the 
potentially infested zone

• Step 3: Delimit the 
boundaries of the infested 
zone

Delimiting surveys: a stepwise approach



*

*

* **

PIZ 1

Band 2 is 
infested

Band 1 
cleared

Band 3

Band 2

Band 1

PIZ 2

Band 2 
cleared

Band 3 is 
cleared

Provisional demarcated area

Boundaries of the infested zone confirmed and area demarcated

Provisional infested zone = PIZ
Source of infestation

Survey band

Band 3 is 
infested

Infested zone IZ

New findings

Demarcated 
area

IZ

IZBuffer zone

10,000 m 10,000 m 10,000 m

Infested 
location 

3,000 m1,500 m
1,500 m

1,500 m

3,000 m 1,500 m

Narrowing down the provisional infested zone
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*

**

*

*

**

Boundaries of the 
infested zone 
confirmed and area 
demarcated

Provisional demarcated area

Band 2 
cleared 

Iterative process following 
positive findings in the 
newly defined survey 

bands

Band 1 
cleared 

Narrowing down of the 
PIZ 1 following the 

process described in Step 
3a

PIZ 1

Provisional infested zone = PIZ
Source of infestation

Survey band

3,000 m1,500 m

Demarcated area

IZBuffer zone

10,000 m 4,500 m

Infested zone IZ

New findings

PIZ 2

4,500 m1,500 m

Band 1

Band 2

Band 1 
infested

Band 2 
infested

Enlarging the provisional infested zone



A buffer zone is “an  

area  surrounding or 
adjacent to an  area officially 
delimited for phytosanitary 
purposes in  order to 
minimize  the probability of 
spread of the target pest into 
or out of the delimited area, 
and subject to phytosanitary 
or other control measures, if 

appropriate”

ISPM 5 (FAO, 2019)

Buffer zone surveys



Examples of buffer zones as shown for Xylella for Valencia and Apulia

Buffer zone surveys



Infested zone

Source of infection

Infested zone  
*Positive finding

3,500 m

*

Demarcated area

*

*

*

2,400 m

Buffer zone

Agricultural area

Residential area

Area of Demarcated area Area of Infested zone 

(4,800 + 100 + 7,000)2 - (2,400 + 100)2

= 13,536 hectares

Area of Buffer zone = -

a)

b)

Citrus black spot



Xylella fastidiosa

52



SURVEY PARAMETERS AGRI AREAS URBAN AREAS

Goal of the survey

Confidence level (CL)
0.78 0.78

Design prevalence (DP) 0.04% 0.1%

Target population

Host plants
Prunus sp.

Vitis sp.

Lavandula sp.

Size
7.5 million host 

plants
1.2 million host plants

Extent 25,000 ha 12,000 ha

Epidemiological units Whole extent Whole extent

Risk factor

High risk (24,600 ha)

RR=2

120,000 host plants

(0.016)
-

Baseline (400 ha)

RR=1

7,380,000 host 

plants (0.984)
-

Identification methods Method Sensitivity (MeSe) 0.55 0.55
53

Example: calculation



LAND 

USE

DESIGN

PREVALENC

E

(%)

CONFIDENCE LEVEL 

(%)

RISK

LEVEL
RR

CONVENIENCE

SAMPLING
SAMPLES

Agri area 0.04 78

High risk 2 2 2,784

Baseline 1 1 1,392

Urban 

area
0.04 45 N/A N/A N/A 2,751

UNIQUE DP
OCL = 1-(1-CLAA).(1-

CLUA)

Total 0.04
1-(1-0.78).(1-0.45) = 

0.8799 → 87.99% 6,927

54

Result: N of samples needed



Delimiting & buffer zone surveys
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In conclusion

Photo: University of Kentucky
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What is next…

• Quarantine, protected zone, and 
emerging pests

• From pest-based to crop-based 
survey

• Plant health specific stats tool

• 6, 21 October and today’s 

webinar available online

Check for:

• New survey cards and 

guidelines in the EFSA 

journal

• New story maps in the 

gallery

Survey cards for >200 pests in 6yr



Thanks for attending!

We also thank Alzbeta Mikulova, Sara Tramontini, the EFSA Plant Health team, and EFSA Comms

EFSA surveillance

▪ Staff: Sybren Vos, Giulia Mattion, Alice 
Delbianco, Ignazio Graziosi, Jose Cortiňas
Abrahantes, Gabriele Zancanaro

▪ Experts: Elena Lazaro, Antonio Vicent Civera, 
Stephen Parnell

▪ Partners: Netherlands Food and Consumer 
Product Safety (NVWA); Julius Kühn-Institut
Federal Research Centre for Cultivated Plants 
(JKI); HORT@: Maria Chiara Rosace (story 
maps)

▪ Thanks to NPPOs of MSs for suggestions in the 
development of survey cards and guidelines



Please feel free to reach out at:

alpha@efsa.europa.eu

Please take 5 more minutes to fill out the 
evaluation form that you will receive shortly. 
Your feedback will help us improve our work!

Thanks for attending!

https://ec.europa.eu/eusurvey/runner/ALPHA6_Webinar_01Dec2020


On Twitter:
#PlantHealth
#IYPH2020

@Plants_EFSA

New PLH website
https://bit.ly/3dtyypm

Thanks for attending!

https://bit.ly/3dtyypm

