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Figure 1. Potential impacts of increased frequency of extreme weather events on aquatic animal disease
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Temperature across England & Wales may rise between 0.5 and 1.5°C
by 2020 and between 2 and 3.5°C by 2080, winters are likely to become ‘ INGREASEDIEREQUENCY OF EXTREME WEATHER EVENTS
wetter and summers drier. Extreme weather events —droughts, heat waves, ‘
flooding — are likely to become more frequent. Fish are heterothermic; l i \
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The impact of extreme weather events is likely to increase disease o Q Q
prevalence and distribution but the impacts are likely to be localised

(Figure 1). Droughts combined with heat waves are likely to result in poor
water quality, increased pathogen replication and increased fish density

Table 1. The effect of climate change on selected aquatic animal pathogens with optimal temperature ranges
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The effect of gradual changes in water temperature will be species and Epizootic Perchand o . Infection does not establish when  Increased risk of establishment
pathogen specific. Pathogens with thresholds below which infection or ::Z;g:it:sﬁf:c = :?:l“':ow notifiable water temperatures are below 12°C. increased size of outbreak.
clinical disease does not occur are likely to become increasing threats with Bacteria
climate change (Table 1). The risk assessment framework developed by Renibacterium e ey 6 et
g a salmoninarium a Endemic, Most severe outbreaks at " S
Gale et al (2009) (Table 2) allows other factors (routes of introduction and (rsErt ey >13 Salmonids ' “isoble temperatures between 15-18°C greater level of mortality. Impact mainly
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The main results from applying the risk framework to diseases listed in Parasites
Table 1 is that climate change will increase the risk of introduction of exotic . At lower temperatures fish infected e oY e ) e (o
pathogens (module 1). Pathogen replication will increase (module 2). As Byrosalmonae but no clinically disease. Increasing ;. oacingly problematic. Increased
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likelihood of negative impact in wild
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Table 2. Risk framework for assessing potential impact of climate change on fish diseases (after Gale et al,

Conclusions 2009)

Module Description Aim

* Both causal webs and risk assessment methods are useful approaches
1: Routes of pathogen introduction into England Identify routes of introduction, assess whether climate change may promote new routes or increase risk of

to assessing the likely impact of climate change on infectious disease and Wales release in existing routes
in freshwater fish.
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o /. garvieae is the exotic disease whose risk of introduction and ’Z)am:;trl‘on replication and virulence of the Potential of p:;h;g:v;fto evplve_ to Zﬁz o!t new o-pportunltles created by climate change; impact of
establishment is most increased with increasing water temperature.
e A number of imponant diseases of farmed trout (eg PKD’ white spot) 2 Mo esavalls ane) st n q Identify e‘xisting host reservoirs. an.d assess effect of cIimate(change‘ on the range, abundance and diversity
. . ) . of potential vertebrate hosts, and impact on host-pathogen interaction.
will become increasingly difficult to control as water temperatures
rise.

4: Vectors, intermediate and alternative hosts Assess effect of climate change on vectors, intermediate and alternative hosts
e Disease outbreaks in wild fish are likely to increase, especially during

periods of low water flow.

¢ Risk mapping using geo-referenced environmental data is needed to
identify fish populations at greatest threat from climate change.

e Mathematical models are needed to explore how climate change,
including changes in disease epidemiology, may influence the structure

Assess effect of climate change on transmission through animal to animal contact (due to changes in

5: Fish-to-fish contact and movement s 3
movement and mixing of animals)

6: Environmental routes Assess effect of climate change on transmission from environmental routes (eg fomites, sediment, water)
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