
CABI innovations in early warning systems

PRISE, Plant clinics, Horizon scanning tool,  Insight analysis, Pest risk analysis
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• Predicting timing of an already established problem 
• (Pest Risk Information Service PRISE)

• Rapid recognition and  identification of a newly arrived problem
• (Plant clinics)

• Identification of a potential external threat 
• Horizon scanning tool; HST
• Insight reporting
• Pest risk analysis tool; PRA 

How early is early warning?
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Within-season early warning: Pest Risk 
Information Service (PRISE)

• Developed in Kenya, Zambia, Malawi and Ghana

• Models give the optimum time to apply intervention for maximum 
efficacy

• Essential to spot the pest early/in advance if biological control is to 
be used
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• Pest and disease development is strongly linked to 
ambient conditions 

• Global satellite data is now available covering many 
different variables e.g. precipitation, temperatures, 
evapotranspiration, vegetation health indices 

• These data can be used to drive early warning models 

Within-season early warning: Pest Risk
Information Service (PRISE)

https://www.sciencedirect.com/science/article/pii/S026121942200062X
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Within-season early warning: Pest Risk
Information Service (PRISE)
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Extension of messages to farmers
SMS advisories to smallholder farmers Tailored bulletins to 

extension workers
“If you planted tomatoes in 
November the best time to 
take action will be 8-10 
days after planting. Until 
then you can use other 
methods. Reply A for more”
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• Species distribution modelling- Paracoccus marginatus*
• CLIMEX- future climate scenarios -

Halyomorpha halys Switzerland * *
* Finch et al (2021) https://doi.org/10.1002/ps.6151

**Stoeckli et al (2020). https://doi.org/10.1007/s00484-020-01992-z

CABI modelling: Future pest risk​

https://doi.org/10.1002/ps.6151
https://doi.org/10.1007/s00484-020-01992-z
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Plant clinics; unashamedly modelled on the human health system.
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Plant clinics are regular events where farmers can get advice on 
growing their crops. 

The plant clinic:

Medical Crop equivalent

The GP is the plant doctor

GP surgery is the plant clinic

The pharmacy is the agro dealers supply shop

The medical diagnostic laboratory is the plant diagnostic laboratory

Medical regulator is Pesticide board
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Concept of a 
plant health 
system

Input 
supply Extension

Research

Farmers

Regulation

Plant
clinics

Ensuring the 
parts of the 
system are 
interconnected
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Early warning system?

If all parts of a plant health system are working 
correctly;
In the case of unfamiliar problem pests or 
disease…….
• Sent to the diagnostic laboratory 
• Identified by experts
• Information on diagnosis and control measures 

supplied to the farmer

General Surveillance
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Early warning system?

Problems with this idea;
Extension workers cannot be familiar with every 
problem on every crop:
• Too much traffic to laboratories (expense)
• Labs often don’t have the identification skills
• Delays can lead to a deterioration of the 

sample and problems getting the results back 
to the farmer by which time it will be too late

• The problem has already arrived in the country

General Surveillance
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Nevertheless the system can work:

If the problem: 
• Has unique symptoms or appearance is striking
• Is on a widely grown crop
• Is present on an otherwise healthy crop

It is likely that it will be identified as something 
new and would be picked up by a clinic

General Surveillance
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Banana xanthomonas wilt

Cassava brown streak virus

Maize lethal necrosis disease

Fall army worm

Social networks: Banana skipper

CABI Diagnostic and Advisory service:

Diseases and pests picked up at                     
Clinics:

Invertebrates Plants Viruses Bacteria Fungi

2017 4 3 1 1

2018 2

2019 5 2

2020 5 1

2021 1 1



The work of CABI in early warning systems

London, 21 – 23 September 2022 | International Plant Health Conference

A website that allows you to see what pests/diseases 
you have not got and what could be coming your way 

Invasive threat prediction
Horizon scanning tool 
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Invasive threat prediction HST

What does it do?
• Helps with first step of risk assessment 
• Uses distribution database to find list of pests that 

are:
• Absent in specified area at risk (eg your country)
• Present in specified source area

• Output is a (long) list of species
• Filters can be applied
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Invasive threat prediction HST

Selections other than countries;
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Invasive threat 
prediction HST

Comparing UK with 
“Europe” provided 
2623   potential plant 
pests
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Invasive threat 
prediction HST

Comparing UK with 
“Europe” provided 
2623   potential plant 
pests
Adding “lettuce” as the 
only crop reduced this 
to 60

Adding “virus” only 
reduced this to 6
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Insight reporting
What is it?
• Spotting “emerging issues” (equivalent to the EFSA 

newsletters)
• Monitoring information for possible changes to risk 

(to the country)
• Media
• Scientific literature

• Changes to probability (of entry etc)
• Eg Spread to a nearer country, or to a trading partner

• Changes to potential consequences/impact
• Eg New highly effective control method; New host

• Change of risk may need change of risk management
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Invasive threat prediction
Pest Risk Analysis Tool
What does it do?
• Generates a list of potential pests for a commodity 

(similar to HST)
• Guides user through a formal PRA according to ISPM11 

(IPPC)
• Provides access to information (but no assessment or 

analysis)
• Generates a report
• Allows team working; off/online work
• Various enhancements have been made based on user 

feedback 
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Invasive threat prediction
PRA Tool
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Risk register

Risk register
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To be forewarned is to be forearmed

Having the information is not 
enough;

• The data needs to be used; 
so as to reduce the risk to crop 
health/plant health in as many ways 
as possible
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