
Impact of climate change on the spread 
of pests and diseases in Scotland 

Project outcomes

• The decision support system (DEFRA ITT FEE/0365, 2018) is being extended to 
include climate change and weather

• RCP8.5 climate model and data from weather records (1985-2001) for Scotland 
have been used to produce a synthetic weather record for 90 years, coupled 
with a threshold behaviour for a pest spread rate

• Illustrative results have been poroduced to study the risk of spread as warm 
events (T>20C) become more frequent

• Parameterisation of the model for selected pests (bark beetle, Ips
typographicus; Xylella fastidiosa; Zebra chip) is in progress

Project lead: Adam Kleczkowski (Strathclyde)
Project partners: Crawford Revie and Oleg Sheremet (Strathclyde); 

Matt Castle (Cambridge)

Introduction 

Climate change provides a
huge challenge to planning
the response of the Scottish
Government to plant health
threats. New threats and
existing pests will become
more severe or spread at a
higher rate. We need to be
able to rapidly, transparently
and consistently assess the
extent of the outbreak and its
economic impact under
different scenarios. We
develop a modelling tool to
assess damages caused by
forest and agriculture pests
over time.

Key messages

• The project demonstrates the feasibility of risk and economic impact analysis.

• As the climate changes and warm weather events become more frequent, 
more pests can invade and cause economic damage.

• The damage can be estimated using a simple model.

• Further work is needed to identify key parameters affecting the invasion and 
spread of pests and pathogens (i.e. rate, susceptibility, values, impact) and 
nonlinearities (i.e. number of pest generations per year, synchronicity).

Objectives

• To illustrate the effects of climate change on spread of pests and pathogens

• To assess how the key parameters and values at risk are expected to vary with 
the climate change

• To use a model to study epidemiological and economic outcomes for selected 
pests and pathogens
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Weather and climate data
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Climate change module
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• Pest spreads only 
when T>20C 
(affects rate)

Model output
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