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Biosecurity	
  Risk	
  (Common	
  Projects)	
  
Western	
  Australia	
  Islands	
  (Pilbara)	
  (WAB)	
  

–  James	
  Cook	
  University	
  &	
  WA	
  Department	
  of	
  Parks	
  
and	
  Wildlife	
  

Northern	
  Australia	
  Islands	
  (Torres	
  Straight)	
  
(NAB)	
  

– CEBRA	
  &	
  Department	
  of	
  Agriculture	
  and	
  Water	
  
Resources	
  

Eastern	
  Australia	
  Islands	
  (New	
  Zealand)	
  (EAB?)	
  
– Plant	
  and	
  Food	
  Research	
  &	
  Ministry	
  Primary	
  
Industries	
  



Common	
  Model	
  Objec<ves	
  

Generic	
  Risk	
  Models:	
  may	
  be	
  applied	
  to	
  a	
  range	
  
of:	
  

– Threats	
  	
  
– LocaSons	
  (Islands)	
  
– Dispersal	
  Pathways	
  
– SpaSal	
  and	
  Temporal	
  scales	
  

	
  
	
  



Common	
  Model	
  Objec<ves	
  

Predict	
  risk	
  zones	
  and	
  likelihoods	
  of	
  
establishment,	
  which	
  can	
  be	
  used	
  to	
  inform	
  
cost-­‐effecSve	
  surveillance	
  measures;	
  	
  
	
  
Trial	
  alternaSve	
  resource	
  allocaSon	
  strategies	
  
(not	
  explicit	
  in	
  WAB	
  model,	
  yet…);	
  and	
  
	
  
IdenSfy	
  knowledge	
  gaps	
  and	
  provide	
  sensiSvity	
  
analysis	
  to	
  guide	
  future	
  data	
  collecSon.	
  
	
  
	
  



BN	
  Support	
  Tool	
  
Takes	
  inputs	
  on	
  the	
  
– Likelihoods	
  of	
  threat	
  presence,	
  movements	
  of	
  
commodiSes/people	
  and	
  carry	
  rates,	
  and	
  	
  

– EffecSveness	
  of	
  miSgaSon	
  measures	
  to	
  limit	
  the	
  
movement	
  of	
  threats	
  and	
  eradicate	
  established	
  
populaSons	
  (NAB	
  and	
  NZB).	
  

	
  
End	
  user	
  presumed	
  to	
  be	
  moderately	
  proficient	
  in	
  BNs	
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Island	
  surveillance	
  
Goal:	
  Detect	
  threats	
  on	
  Pilbara	
  
islands	
  before	
  establish	
  large	
  
uncontrollable	
  populaSon	
  
	
  
PROBLEM	
  
•  ~600	
  islands	
  
•  Dozens	
  of	
  threats	
  (flora	
  and	
  
fauna)	
  

•  At	
  least	
  6	
  dispersal	
  pathways	
  
•  Swim,	
  rac,	
  current,	
  wind,	
  hitchhike	
  

with	
  recreaSonal	
  boaters	
  or	
  industry	
  

•  Limited	
  data	
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•  Generic	
  across	
  threats	
  
– No	
  obvious	
  discreSzaSon	
  

•  2	
  Cats	
  versus	
  1,000	
  Buffel	
  grass	
  seeds.	
  
•  Small	
  values	
  and	
  large	
  volumes	
  mader	
  

•  Generic	
  across	
  spaSal/temporal	
  scales	
  
–  Issues	
  with	
  scaling	
  up	
  

•  LimitaSon	
  with	
  exisSng	
  OOBN	
  tools	
  
–  Auto	
  generaSng	
  /	
  connecSng	
  instanSaSons	
  
–  Inference	
  

Challenges	
  



•  DiscreSzaSon	
  
– Could	
  generate	
  discreSzaSon	
  for	
  each	
  threat	
  class	
  
– Auto	
  discreSze	
  (AgenaRisk)	
  
– Avoid	
  discreSzaSon	
  altogether	
  (GeNIe	
  EquaSon	
  
nodes)	
  

•  Means	
  we	
  lose	
  ability	
  to	
  perform	
  fast	
  exact	
  updaSng	
  

•  Scaling	
  up	
  
-­‐  Allow	
  user	
  to	
  specify	
  high	
  level	
  problem	
  definiSon	
  
-­‐  Support	
  tool	
  to	
  create	
  the	
  BN(s),	
  given	
  the	
  
definiSon	
  

Prac<cal	
  Solu<ons	
  



Support	
  Tool	
  

BN	
  Library	
  

BN	
  Support	
  Tool	
  Architecture	
  



BN	
  Library	
  /	
  
Support	
  Tool	
  

Input	
  
Parameters	
  

Model/Tool	
  ValidaSon	
  
IdenSfy	
  Knowledge	
  Gaps	
  

SensiSvity	
  Analysis	
  

Final	
  Risk	
  
Assessments	
  

Decision	
  
Support	
  
Interface	
  

Future	
  Work	
  

Intermediate	
  
Risk	
  

Assessments	
  

BN	
  Expert/
Programmer	
  (Me)	
  

Domain	
  Experts	
  (Cheryl,	
  
Amelia	
  &	
  others)	
  



	
   

Island	
  DB	
   Threat	
  DB	
  

RecreaSonal	
  
Dispersal	
  

Industrial	
  
Dispersal	
  

Current	
  
Dispersal	
  

Wind	
  
Dispersal	
  

Rac	
  
Dispersal	
  

Swim	
  
Dispersal	
  

Island/
Threat	
  

Arrivals	
  DB	
  

Establishment	
  

Establishment	
  
DB	
  



Recrea<on	
  Assisted	
  Dispersal	
  (Flora)	
  
Island/Threat	
  Inputs	
  

Auto-­‐fill	
  EquaSons	
  

Inbuilt	
  EquaSons	
  
E.g.,	
  Threat	
  Arrivals	
  =	
  
Binomial(#Visitors,	
  Carry	
  Rate)	
  



Current	
  Dispersal	
  (Flora)	
  



Island	
  DB	
  



Visita<on	
  Equa<on	
  

VisitaSon	
  =	
  If(And(Desirability=0,	
  VisitorType=0,	
  Region=0),	
  Uniform(300,400),	
  
	
  	
  	
  	
  If(And(Desirability=0,	
  VisitorType=0,	
  Region=1),	
  Uniform(2000,3000),	
  
	
  	
  	
  	
  …))	
  



Arrivals	
  



Establishment	
  

Aggregated	
  Arrivals	
  



Mean	
  arrival	
  per	
  annum	
  -­‐	
  cats	
  
0.4	
  cats/pa	
  

0.2	
  cats/pa	
  

0.37	
  cats/pa	
  



What’s	
  next?	
  Model	
  validaSon!	
  
•  Garbage	
  in	
  –	
  garbage	
  out!	
  
•  Vague	
  inputs	
  for	
  dispersal	
  by	
  industry	
  
•  What	
  is	
  the	
  propagule	
  pressure	
  out	
  of	
  
exisSng	
  populaSons?	
  

•  Compare	
  results	
  against	
  reality.	
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Any	
  quesSons?	
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