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= Met Office
Hadley Centre

Positive

As consumers and decomposers 7\_' e
(biogeochemical cycling of nutrients)

As parasites and predators
(maintaining population sizes)

Pollinators of angiosperms
(flowering plants and trees)

Important food source 2
(wide variety of animal species) ¥

As protein source for animal and human feed
$21B animal-feed-additives market by 2020

Compared tocattle: | H
ke
- Crickets need

only 8% of land SREe R —_—
-l-N-N-N-) .
-Cricketsuse less aoagog
than 2% of water aooaog
-0~
- Crickets emit 25 Kg of 2Kgof
less than 1% of feedforiKg feedfor1Kg
greenhouse gasses of beef of cricket

Creating value, e.g., pollination,
pest control, honey, silk, shellac, tannic acid
$20B pollination market in the US.

-More than100 -85% of plants -1/3of all
types of crops exist because foods we eat
are pollinated by of bees dependon
beesinthe US. pollination

Impact of Insects

Ecological impact

Insects
The most successful group
of organisms on the planet

* \i\ \
Characteristics:

-Only invertebrates that can fly

-High reproductive potential

-Quick adaptation rate

-Exoskeleton

-Small size

Economicimpact

Negative

Insect pests*
(less than 1%
of all species)

‘.l '
LERE R
Agricultural food and fiber production

$250B lost toinsect crop damage
annually

—— Health of humans

17% of the global disease burden
due to parasitic and infectious diseases

Health of animals
$3B lost due toillness/death of animals,
trade embargoes, and vaccination costs

https://www.flagshippioneering.com/stories/insects-and-agriculture-explainer

Insect pests are those insects that feed on, compete for food with, or transmit diseases to humans, livestock and plants
Plant pathogens are any organism, like a fungus, bacterium, virus, or protist, that can cause disease in plants



https://www.flagshippioneering.com/stories/insects-and-agriculture-explainer

== Met Office Role of climate in plant biosecurity risks?
Hadley Centre

2021 FAO report for the International
20 Plant Protection Convention secretariat

o /TATN Food and Agriculture
Qg Organization of the
United Nations

Scientific review of
Gt e e e e em the impact of climate change

UK - new pest and pathogen outbreaks affecting trees since ofl plAHEEE

1971. (Source: Forestry Commission) (UK gov, 2023)

Aglobal challenge to prevent and
mitigate plant pest risks in agriculture,
forestry and ecosystems

nf‘

A 4

(Alessandro Cescatti)

Tree mortality in the Alps driven by
windstorms & bark-beetle infestations

UK gov (2023) Plant biosecurity strategy for Great Britain (2023 to 2028): Policy paper. https://www.gov.uk/government/publications/plant-biosecurity-strateqy-for-great-britain-2023-to-2028/plant-biosecurity-strategy-for-great-britain-2023-t0-2028

"The review clearly shows that the
impact of climate change is one of
the greatest challenges the plant
health community is facing"”

Director-General of the Food and
Agriculture Organization of the United
Nations (FAO), QU Dongyu.

Understanding the relationship
between pest biology and
climate is crucial for determining
current and future risks and to
inform pest management.

(Dominic Eyre, Defra Plant Health
team, March 2022).

IPPC Secretariat (2021) Scientific review of the impact of climate change on plant pests — A global challenge to prevent and mitigate plant pest risks in agriculture, forestry and ecosystems. Rome. FAO for the IPPC, https://doi.org/10.4060/ch4769en



https://www.gov.uk/government/publications/plant-biosecurity-strategy-for-great-britain-2023-to-2028/plant-biosecurity-strategy-for-great-britain-2023-to-2028
https://doi.org/10.4060/cb4769en

= Met Office UK pest & pathogen risks

Hadley Centre UK Climate Change Risk Assessment CCRA3 (2021)

Number of INNS established in 210% of Great Britain’s
land area, 1960 to 2020

70 - Great Britain

Number of species

Freshwater Marine Terrestrial

Source: Botanical Society of Britain & Ireland, British Trust for Ornithology, Centre for Ecology & Hydrology,
Marine Biological Association, National Biodiversity Network. Reproduced from Harrower et al., (2019)

» Pests, pathogens and invasive non-native
species (INNS) present serious risks to UK plants

» These risks are expected to continue increasing
with expanding trade and further climate change

» Further urgent action is needed to improve
preparedness, including enhanced surveillance
and horizon scanning

Ash dieback disease

Harrower C.A., Rorke S.L., Roy H.E. (2019). England biodiversity indicators. Indicator 20 Pressure from invasive species — technical document. Retrieved from
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file /829137/20 Invasive_Species TechBG 2019.pdf



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file%20/829137/20_Invasive_Species_TechBG_2019.pdf

= Met Office How climate & interventions affect insects

Hadley Centre
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https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecm.1553

== Met Office  Complex socio-ecological systems
Hadley Centre  Multiple non-linear interactions & events = difficult (impossible) to model accurately

L . Environment
Species interactions Management

Human developments V\; / Land use change

Events e.qg. fire Pollution

Humidity,
temperature,
rainfall, day
length, soil.

Risk exposure &
consequences

Variety,
distribution,
growth,
cultivation, health.

Dispersal,
life cycle,

behaviour,
physiology.

Microclimate Land use change

Challenge to understand, model & manage these systems sustainably




= Met Office Lab and field observations vs model estimates
Hadley Centre  Diamondback moth (Ma et al. 2021)
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a Optimal winter survival model of diamondback moth with low-temperature degree-days (LTDD) (n = 220)
b Relationship between model predictions vs. field observations of winter survival (n = 556)

Ma et al. (2021) Climate warming promotes pesticide resistance through expanding overwintering range of a global pest. Nature Communications, 12:5351.



== Met Office Decision support tools — pest emergence estimates
Hadley Centre Integrating climate and pest/pathogen climate thresholds Neil Kaye (Met Office)

UK Climate-Pest Risk Web Tool

Specific species
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https://www.metoffice.gov.uk/hadobs/biosecurity uk hist/



https://www.metoffice.gov.uk/hadobs/biosecurity_uk_hist/

= Met Office Decision support tools
Hadley Centre  Phytophthora ramorum and pluvialis

2017 — wet spring

Phytophthora climate risk tool
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== Met Office Decision support tools — suitable climate
Hadley Centre  Phytophthora ramorum and pluvialis

2021 — dry spring
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= Met Office  Modelling microclimate within habitats

Hadley Centre

Temperatures in a south-facing woodland

area in Netherlands, winter 1976
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Pincebourde, S., & Woods, H. A. (2020). There is plenty of room at the bottom: Microclimates drive
insect vulnerability to climate change. Current Opinion in Insect Science, 41, 63—-70
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Department

‘:* for Environment

Met Office fera/ rorist nosesrcs ;
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“Weather data errors represent the most common
cause of arthropod and disease forecast model
failure because of the complexity of representing
the plant microclimate, which is highly variable in
space and time” (Magarey & Isard, 2017)

Magarey, R. D., & Isard, S. A. (2017). A Troubleshooting Guide for Mechanistic Plant Pest Forecast
Models. Journal of Integrated Pest Management, 8(1)



= Met Office Oak processionary moth

Northing (m)

Hadley Centre
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= Met Office Urban climate
Hadley Centre Estimated first flight date of Oak Processionary Moth in
2017-2020 (if cool, average or warm climate)

» Urban heat island can enhance risk from L
pests/pathogens 1

URBAN HEAT ISLAND PROFILE
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== Met Office Pests in the City: Managing Public Health Risks and Social Values in Response to
Hadley Centre Ok Processionary Moth (Thaumetopoea processionea) in the United Kingdom
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Marzano et al (2020) Pests in the City, Forests 11(2) 199.



== Met Office Modelling tree pests & pathogens in urban forests

Hadley Centre  (Webb et al. 2023)

Modelling the spread of tree pests and pathogens in urban forests o
to support the development of resilient treescapes and manage invasions 02
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Webb et al. (2023) Modelling the spread of tree pests and pathogens in urban forests Urban Forestry & Urban Greening 86, 128036.



= MetOffice  Managing UK plant pest & pathogen risks

Hadley Centre

Policy paper

Plant biosecurity strategy for Great

Britain (2023 to 2028)

Published 9 January 2023

Potential pest threats screened through
the UK Plant Health Risk Register

90 pests
There are . A can attack
85 pests / 4 : E‘_)reslt,ry 3 oak trees
:::I::tad ".Orchard W g s |
SO 165 pests
B threaten
potato
cultivation
160 pests in the UK
threaten
tomato A=\
production Ornamental 130 pests
in the UK \ crop endanger the UK
Inthe N rose industry

The UK Plant Health Risk Register is a tool for
government, industry and stakeholders to prioritise
action against pests and diseases which threaten
crops, trees, gardens and countryside. It is publicly
available: https://planthealthportal.defra.gov.uk/

https://www.gov.uk/government/publications/plant-
biosecurity-strategy-for-great-britain-2023-t0-2028

Forestry Commission
Forest Research Cultivating resilient trees & woodlands

The Right Tree in the Right Place for Resilient Future in London

The Right Tree
in the Right Place
for a Resilient Future

Forest Research

2
Trees for Cities Hemming & Macneill 2021 : :
Climate change threats to British trees Use of meteorological data for biosecurity.
B ] EMERGING TOPICS
T CITIES ABOUTUS OURWORK GET INVOLVED CORPORATE PAR IN LIFE SCIENCES
STORIES . Guest Editors:
cll MATE S Wi, #" " Nicola Spence & Alan MacLeod
E{;‘;“s‘éf;ﬁg&"'cs_':‘ Department for Environment, Food & Rural Affairs

CHANGE
THREATS T0
BRITISH TREES

These concise mini-reviews cover the latest developments
in key tools, behaviours and concepts in the field of

biosecurity. This issue illustrates both the multi-disciplinary
nature of the field and its impact on environmental policy.

Titles include:

* Use of meteorological data for biosecurity

+  One Biosecurity: a unified concept to integrate human, animal,
plant, and environmental health

* Modelling plant health for policy

https://portlandpress.com/emergtoplifesci/issue/4/5

BIOCHEMICAL - 04 PORTLAND
@ SOCIETY @) Biology 0@ rress



https://planthealthportal.defra.gov.uk/
https://www.gov.uk/government/publications/plant-biosecurity-strategy-for-great-britain-2023-to-2028
https://www.gov.uk/government/publications/plant-biosecurity-strategy-for-great-britain-2023-to-2028

	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4: Role of climate in plant biosecurity risks?
	Slide 5: UK pest & pathogen risks   UK Climate Change Risk Assessment CCRA3 (2021)
	Slide 6: How climate & interventions affect insects
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12:  Modelling microclimate within habitats
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Managing UK plant pest & pathogen risks 


