
UNCLASSIFIED 

UNCLASSIFIED 

Climate Change and Biosecurity 

Will Hume 
District Veterinary Officer 
Leongatha 
   

 



UNCLASSIFIED 

UNCLASSIFIED 

Climate change predictions- southern Australia 

Australia’s national climate projections 
at www.climatechangeinaustralia.gov.au 
indicate that over coming decades Australia 
will experience: 

• HOTTER 
• DRIER 
• MORE EXTREME WEATHER EVENTS 

 
 

Presenter
Presentation Notes
Slide 2: So the impacts of climate on the environment vary  depending on where you live. In Australia we have access to some well developed modelling that breaks up our very large land mass into smaller regions that are likely to experience similar changes. In the SE, where I live, in a nutshell we are seeing Hotter …..drier….. more extreme events. The pictures in this slide show the paddocks at my house after the 3rd failed spring and even the wildlife are desparate.Further increase in temperatures, with more extremely hot days and fewer extremely cool days.Ongoing sea level rise.Further warming and acidification of the oceans around Australia.A decrease in cool-season rainfall across many regions of southern Australia, with more time spent in drought.More intense heavy rainfall throughout Australia, particularly for short-duration extreme rainfall events.An increase in the number of high fire weather danger days and a longer fire season for southern and eastern Australia.Fewer tropical cyclones, but a greater proportion of high-intensity storms, with ongoing large variations from year to year

https://www.climatechangeinaustralia.gov.au/
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Climate change predictions- northern 
Australia 

• KEY MESSAGES 
• Average temperatures will continue to increase in all seasons (very 

high confidence). 
• Increased intensity of extreme rainfall events is projected, 

with high confidence. 
• Mean sea level will continue to rise and height of extreme sea-level 

events will also increase (very high confidence). 
• With medium confidence, fewer but more intense tropical cyclones 

are projected. 
• On annual and decadal basis, natural variability in the climate 

system can act to either mask or enhance any long-term human 
induced trend, particularly in the next 20 years and for rainfall. 

 

 

Presenter
Presentation Notes
Slide 3: In the north, by contrast, where there are more tropical climates the hotter and more extreme aspects still apply, along with increases in sea level, but the effects on rainfall are less predictable. For example, large areas in the north of Australia are currently experiencing major drought, but a month ago Cyclone ??? resulted in falling in ???days leading to scenes of catastrophic flooding.
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Higher temperatures 

• More bushfires 
• Change in range of 

some species:  
 

Less frost events 

• Parasites 
• Insects 
• Ticks 
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Biosecurity 

“A set of procedures or 

measures designed to 

protect the population 

against harmful biological or 

biochemical agents.” 
 

Presenter
Presentation Notes
Slide 1: My presentation is going to examine the effects of climate change on vector borne livestock diseases through an Australian lens using some case studies that I have been involved with in my work as a government vet in Australia. These disease occurrences have presented challenges for our disease surveillance systems and biosecurity practices that may have parallels in your countries. Towards the end of the presentation I will look at some of the solutions that may assist in meeting the challenges of the diseases. Ultimately though, we have to understand that the impacts on producers caused by the effects of climate change itself may present a much more overwhelming  immediate challenge, making it harder for them to prioritize issues such as  vector borne diseases, which present a longer term, more subtle challenge, as they don’t fit neatly into our current disease surveillance systems and practices. 
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Agents 

• Viruses (arboviruses) 

• Bacteria 

• Parasites 

• Vectors 
– Aedes egypti – mosquito vector of denge, zika, yellow fever 
– Flying foxes 
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Projected changes to Aedes aegypti 
In RCP4.5, atmospheric CO2 
sits at 540ppm by 2100 – 
roughly 140ppm higher than 
now 
 RCP8.5 is a scenario of CO2 
rise to around 935ppm by 
2100 

Aedes aegypti – projected change in range 
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Hendra virus 
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Bovine anaemia caused by Theileria orientalis 

• Between the early 1900s 
and 2006, theileriosis was 
diagnosed largely as an 
incidental finding in 
Australia associated with a 
serotype called Buffeli 

•  Since 2006, clinical cases 
associated with 2 new   
Ikeda and Chitose reported 
in south eastern Australia 

 
 
 

Clinical 
records of 
theileriosis 
in Victoria  
2010-2015 

Presenter
Presentation Notes
Slide 5: Having set the scene with climate change and it’s impact on vector distribution, I’ll now use a couple of case studies to demonstrate how these impacts are playing out in a couple of disease scenarios in Australia. The first one is bovine anaemia caused the Theileria orientalis, a red blood cell parasite whose main intermediate host is the Haemophilus physalis tick.In Australia we are free of East Coast fever and Mediterraean theileriosis Theileria parva and Theileria annulata. However for years we found incidental occurences of “benign” Theileria in cattle blood smears , usually with no evidence of disease. In 2006 the first cases of a much nastier Theileriosis were seen in NSW, on the mid east coast, which gradually spread to Victoria in the south in 2010. Suddenly we were seeing cattle with severe anaemia, jaundice, leading to still births and deaths, especially in heavily pregnant cows. A number of disease surveillance and research projects established that this much more severe type of Theileria was associated with new genotype within the Theileria orientalis group, called Ikeda and Chitose. It seems likely that these were probably introduced with imported cattle in ???before the practice was stopped in Australia. What is also note worthy is that south east Australia experienced a very prolonged “millennial” drought through the 1990s followed by some extremely wet years, particularly in 2010 . The impact of this drought almost certainly reduced the number and range of the tick vector for this disease and conversely, after the drought broke there was an increase in tick activity, coupled with livestock movement and suddenly the exposure of many naïve cattle to a new and much nastier form of Theileria. 
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Bovine anaemia caused by Theileria orientalis 

• Introduction of 
new genotype 

• Millennium 
Drought (1997 
to 2010) 

• Reduced tick 
activity effect 
on herd 
immunity 

• Impact of 
livestock 
movements 
both for vector 
and disease 
agent 
movement. 
 

 

Presenter
Presentation Notes
Slide 6: Interestingly, in a large cattle producing area where I live, in the 5 years after the start of the outbreak we still had not had any cases of clinical disease diagnosed in this area. We conducted a small prevalence study to try and understand what was happening in this area and found a much lower incidence of disease than the surrounding coastal and inland areas. This is likely linked to the type of cattle producing area being a breeder of store cattle most cattle move out of the area, not in, and potentially a different climate with much colder winters. However that still creates significant issues for the cattle because one of the features of this vector borne diseases is blurry area between permanently endemic environments, where livestock can maintain their immunity and  fully naïve non vector breeding environments.Millennium Drought, which saw low annual rainfall totals across the region from 1997 to 2010. Climate influences on tick behaviour include rainfall (The cattle tick flourishes in warm regions withregular rainfall, but maintains populations inother less temperate parts as well, althoughprolonged moisture deficits are harmful to itssurvival.)6 out of 23 herds positive
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Implications for biosecurity and trade 

Export markets 
• Disease transmission 
• Lost markets 
• Reputational 
• Examples: 

– transmission of pathogenic 
genotypes (ikeda and chitose) of  
Theileria orientalis group in 
pregnant dairy cattle to Vietnam 
in 2015 

– Narrowing of market for live 
exports to China and even now, a 
reluctance from some exporters 
to accept cattle from affected 
area during BlueTongue event. 

 

 Source: Australian Bureau of 
Statistics 

Above: Combined red meat exports 

 

Presenter
Presentation Notes
Slide 10: So what are the implications of these diseases, some of which are associated with clinical disease, but in many cases are not causing obvious disease. Well, clearly disease transmission via asymptomatic carriers is a real risk and has happened in the past.  There is a risk of transmission of the disease pathogen and also the vector. The repercussions of that movement clearly depend on the conditions of the end destination. There is the possibility of disease confined to the current cohort of animals, but also, the possibility of introducing the pathogen to a previously unaffected but competent vector population.In our country, we have a large export market worth many millions that is built both on market assurance programs ( disease surveillance traceability ) as well as reputation, economics, logistics. So you can see in this slide the value of the overseas market we are trying to maintain and enhance and the competitors who are willing to move into any gaps that are created by issues in Australian cattle.
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Possibilities for the future 

Future hopes 

• Improved 
diagnostics/integra
tion of data 

• Better design of 
vaccines/drugs 

• Molecular 
techniques like 
gene drives 

• AI (our last hope?) 

 

Presenter
Presentation Notes
Slide 12: Looking forward, what potential tools may be employed to assist reducing the impact of these diseases given that climate change itself is a much bigger more politically fraught discussion? Fundamentally this is a disease surveillance issue where the framework has to include asymptomatic animals, not just sick animals. Most of us will understand the constraints of disease surveillance include budgets, resources, including qualified staff, availability of laboratory tests, logistics, just to name a few. In my state, some of the options we’re looking at to enhance the value of the resources we have are the deployment of these LAMP machines (LAMP stands for Loop-mediated isothermal amplification…a PCR test that doesn’t require high temperatures and extended time to run and is packaged in this small machine) which we’ll be using in the field for disease exclusions. Early days yet but could potentially expand to accommodate whole disease panels. Secondly, we are looking at software to integrate multiple sources of data into our disease surveillance systems that will enable earlier detection of issues or just enhance the amount of data we can screen. 
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Enhanced disease surveillance information for 
producers 

Regional profile 
 Clinical Disease Records from Beef 

Cattle Farms East Gippsland 2010-17 

Presenter
Presentation Notes
Slide 15: Part of our toolbox could be better integrating the disease surveillance data that we currently have into something more usable for our local producers, so here is an example of the cattle disease data we have (not all disease events, just those that are notifiable or known about by our staff) that gives producers an idea about what is going on in their backyard.
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Biosecurity planning and practices 

*farmbiosecurity.com.au 
**https://www.animalhealthaustralia.
com.au/wp-content/uploads/On-
Farm-Biosecurity-Plan-Template.pdf 
 

farm biosecurity action planner 2 

Preparing an on-farm biosecurity 
plan 
The best defence against pests and diseases is 
to implement sound biosecurity practices on your 
farm. Quick and simple measures built into everyday 
practice will help protect your farm and your future.* 

 

Presenter
Presentation Notes
Slide 16: We have always talked about biosecurity in Australia , and as a vet that has practiced in both private and government roles for 30 years I can vouch that our practices have come a long way…but equally they have a long way to go. Last year, a mandated biosecurity planning requirement was implemented for farmers which means that everyone from hobby farms to large commercial enterprises needs to have a formal plan in place. However on the ground, this has often been just a tick the box approach without any real thought and therefore use. 
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Biosecurity planning and practices 

Farm profile 

“Completing a self-
assessment checklist will 
also help you to identify 
biosecurity strengths and 
weaknesses on your 
property.” 

Disease Profile 

• Herd test results 
• Veterinary records 
• Vaccination practice 
PLUS 
• Livestock movements 
• Source of stock 
• Neighbouring properties 

Presenter
Presentation Notes
Slide 17: ideally we would like farmers to take on board  the disease prevalence information about their suppliers, their markets, their neighbourhood , and lastly their own herd, with some disease profiling, and then identify the gaps that need to be addressed and put something in place to mitigate risk. I can’t say that we’re seeing many plans even approaching that at this stage but as with any cultural change, it will take some time to progress. Within those disease profiles, vector borne diseases will just be one of many endemic or exotic diseases producers need to worry about.
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Farmer resilience 

Presenter
Presentation Notes
Slide 18: At the end of the day, the impact of climate change in and of itself may be the biggest factor that farmers and markets need to deal with. The photos here are literally from events all within the last month in Australia and cover bush fires, catastrophic flooding and catastrophic drought, all of which are typically “the worst in living memory”. The impact of those are much more immediate and potentially severe than the knock on effects they create in the world of vector borne diseases. The vector borne diseases are those that are going to impact  and be influenced by the climate extremes, livestock movements and market access and may ultimately cost as much as the climatic events themselves. The tools that we can use to measure and  predict those vector borne diseases are therefore really important to assist our farmers to maintain their collective resilience and continue to be effective food producers.
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