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Al Current transboundary animal disease threats
&idd to Australian livestock

PROJECT AIM: To develop decision-support tools including epidemiological models for use during animal
disease outbreaks in Australia.
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Al Rapid outbreak appraisal/modelling project
G4 activities

e National workshop and subsequent gap analysis of modelling needs

e A systematic review of modelling undertaken in response to the first occurrence of LSD in a country

e Consultative development of a workplan for addressing critical animal disease modelling gaps

e The development of modelling and decision-support tools for addressing the identified gaps

e Demonstration of use cases of decision-support tools to government partners and handover/integration, and

e Continued activity to address modelling gaps (ongoing consortium development, consultations and exercising)




4l Rapid outbreak appraisal workplan and tool
i development Quick visualisations of outbreak data, and rapid

estimation of key epidemiological metrics.

Modules proposed (bolded prioritised by Federal government): ” Daily epidemic curve ¥ Spatial kernel
and RO 2> estimation
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4l Temporal and spatial projections based on data
£8 available at different time slices

Base model built on equine influenza outbreak data from Australian outbreak in 2007 (AUS EI 2007)

Data Forecast

——’ ————————————

Model adapted to FMD 2001 UK

Other datasets in preparation for modelling:

- Simulated LSD and ASF in Australia
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i@ Model formulation

INTER-PREMISES

spread >3 %“ //\
(stochastic SEIRD) \ S<
m _—

INTRA-PREMISES

d
(detefrai:ei:ic SEIR) w ” .” ”

INTER-PREMISES (FMD)

Total infection pressure,

w=at ) B

i€l JES;

Pairwise infection pressure :B[i;j]'

,B[i,j] = Bo X q_infj;) X s_suscyj X

distance kernel

q_inf[i] — h(t) [i] X q—inf[i] = h(t)[i] X (nsheep[i]X + {1 ncattle[i]X + {3 npigs[i]X + (3" nothers[i]x)

infective prevalence

S_SuSC[j] = (1 — é[]]) X (nsheep[j]x —+ El . ncattle[j]x + EZ . npigs[j]X + 53 * Tlothers[j]x)

—_ (1 + p[l’]])—l,b Power law,
pO type 2




FMD 2001 Cumbria: ABC-SMC fitting step plot
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221 FMD 2001 Cumbria: spatial forecasts
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= FMD 2001 temporal forecasts
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g EI Australia 2007: spatial & temporal forecasts
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Spatial and temporal skill scoring

1-week ahead 2-weeks ahead Sydney CCMN

CRPS skill score

Lead time (weeks)



i RTM dashboard prototype

v @ RTM Dashboard X+

« [¢] A Not secure  45,113.234.14/panel/final_dash

= RTM Dashboard

1el/final_dash

DATA Display Data  Descriptive (Temporal) ~ Descriptive (Spatial)  Dynamic Simulation
Dir] FMD_UK 2001 M Display Data  Descriptive (Temporal) ~ Descriptive (Spatial) ~ Dynamic Simulation
EDRCH GRS Reproduction Number daily epidemic curve and effective R
MD UK 2001 Epidemic curve by subgroup Eont size: 12 Point Map Point Map
L Growth phase of epidemic curve i
Dir] Curnbriz - pl P ) Kernel Density Map Status types Langholm /
Estimated disseminationratio ~ Maxvalue lefty axis: 36 N - b ik /
Cumbria 30+ NIL
Reproduction number DCF
[File] T_30 A Max value right y axis: 3 = SOS =
E + + * Point size: 2
Mean of serial intervals DAY e + S
- 3 20- + Loy ¥
7 -8 + ' Kernel — mffiﬁ%? 5
S - / Landgae, 2, Carlisle:
Standard deviation of serial intervals DAY ° + 3600 - ATy o8 5 :‘.“ °4
- @ D
18 s | __________p_ 4 DI SIS /
- g " ¥ Alpha WRitan A
§ -
Infectious duration of the disease DAY z * 0.2 5
- +
7 - ¢ [J Estimated kernel size v ]
. Aaryport b
[} £
04 Cockermouth
ngton
o o o o o Keswick
2 T o] T [} 7 * Appleby-in-
é E E E E Westmariand
o~ o - - I A
Date V22 Lake District
pak National

Temporal Projection | gglact projection

Spatial Projection ‘ T38 v ‘

T2
T.86

150-

Kernel density map (bins=10)

55.1

54.9

54.7

lat

54.5

54.3

1 i
1 I
1 I
1 1
1 !
1 |
1 |
3 1 1
] 1 1
T
13} J 1 I
= ! 1 ,
P 1 1
2 1 1
£ s ! L
=} 1 |
=z 1 !
1 I
30 1 L
1 '
1 I
1
of
1
index ~ observed ~ Pmed ~ PISO PI9S
final size 889.0 14080 (85.3998) (19,9569) *
peak_t 420 750 (21,61)  (21,57)
peak_n
duration

310 280 (470)  (11555) -3.5 -3.0 -2.5
2120 1450 (82,213) (22NA) o lon

Kirkby ;

rk
Ambleside

contributors

= (m) X

* @

N o

status




g Next steps

~ A Enhancing Models for Rapid D X ar — (]
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Enhancing Models for Rapid
Decision-Support in Emergency
Animal Disease Outbreaks

Supporting biosecurity emergency outbreak preparedness, starting
with Lumpy Skin Disease

Who will benefit Biosecurity decision makers at all levels of government, the agricultural sector, Australian
researchers, Asia/Pacific governments and researchers

Program Food Security Data Challenges

The Challenge

Timeframe
Outbreaks of animal diseases such as Lumpy Skin Disease in Australia pose a significant risk to animal populations. 2024 to 2026
Lumpy Skin Disease has spread in parts of Southeast Asia, and has a range of transmission pathways, including
wind dispersal via disease-carrying insects from overseas. An outbreak would impact cattle, buffalo and dairy Current Phase n
industries, lead to negative animal health and welfare, and affect food security. It would also cause Australia to lose In progress e

key export markete




Thanks, Funding and Questions?
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» Agriculture Victoria / Livestock Biosecurity Grants

Program: VIC Cattle, Sheep & Goats compensation
funds

e5hmi9 X Australian Research Council

Australian Research Data Commons

T
* The University of Melbourne Research Higher Degree ce l’i)l'Cl

Scholarship Program (supporting Simin Lee)

Centre of Excellence for
Biosecurity Risk Anclysis




	Slide 1
	Slide 2: Current transboundary animal disease threats to Australian livestock
	Slide 3: Rapid outbreak appraisal/modelling project activities
	Slide 4: Rapid outbreak appraisal workplan and tool development
	Slide 5: Spatiotemporal module outputs FMD 2001 & EI 2007: spatial kernels very stable
	Slide 6: Temporal and spatial projections based on data available at different time slices
	Slide 7: Model formulation
	Slide 8: Model formulation
	Slide 9: Model formulation
	Slide 10: FMD 2001 Cumbria: ABC-SMC fitting step plot
	Slide 11: FMD 2001 Cumbria: spatial forecasts
	Slide 12: FMD 2001 temporal forecasts
	Slide 13: EI Australia 2007: spatial & temporal forecasts
	Slide 14: Spatial and temporal skill scoring
	Slide 15: RTM dashboard prototype
	Slide 16: Next steps
	Slide 17: Thanks, Funding and Questions?

