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Objectives

Introduction
* 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

Climate change provides a the climate change

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

extent of the outbreak and its * [llustrative results have been poroduced to study the risk of spread as warm
: : events (T>20C) become more frequent
economic |mpact under

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

* To use a model to study epidemiological and economic outcomes for selected
pests and pathogens

Project outcomes

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

develop a modelling tool to
assess damages caused by
forest and agriculture pests
over time.

* Pest spreads only
when T>20C

(affects rate)
Parameters:
Parameters: Parameters: Parameters:

values
areas, rate effort, ‘ weather

of spread efficiency Imzzzt of and climate

Epidemiolo-
gical
module

Control Economic Climate
module module module ' - MnfectionBtep

St+1 - §+1 B axmln(§+l,eN)
I =17, -oxmin1], eN)

t+1 t+1

> M ontrol Btep

Reporting module:
infestation progress,
value lost, control cost

\/t+1 —ax min(lt*+1,eN)
> MTontrol @ffect

R+1 =CX mln(IHl,eN))

Avoided losses b(e) b,
distribution A Lrben

0 T<20°C
dte =
B T=20C

B (e), B, exponential rate of spread
; T doubling time {

Acknowledgements

e control effort
a prevention effectiveness
¢ culling/clear felling effectiveness

This work was funded by the Scottish Government’s b I'atered.uctioneffectiveness
Rural and Environment Science and Analytical Services Lo
(RESAS) Division through the Centre of Expertise for
Plant Health.

Key messages

o Royal
Botanic Garden

'I‘Zt Edinburgh

o
40

he James

£38%

* The project demonstrates the feasibility of risk and economic impact analysis.
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Forest Research EX ETER * 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.
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nonlinearities (i.e. number of pest generations per year, synchronicity).




