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Mo+va+on	
  
	
  
•  ‘Science	
  and	
  policy	
  rely	
  on	
  reliable	
  and	
  unbiased	
  

communica1ons.	
  

•  Visualisa1ons	
  and	
  graphics	
  are	
  a	
  powerful	
  means	
  to	
  
communicate.	
  

•  Ecology	
  lacks	
  appropriate	
  exper1se,	
  skills,	
  and	
  
knowledge	
  in	
  visualisa1on.	
  

•  Great	
  opportuni1es	
  are	
  available	
  if	
  we	
  rethink	
  the	
  
role	
  of	
  visualisa1on	
  in	
  our	
  work.	
  

•  The	
  way	
  we	
  think	
  about	
  visualisa1on	
  needs	
  to	
  be	
  
reframed	
  within	
  our	
  disciplines.’	
  

	
  
	
  

‘Informa(on	
  visualiza(on	
  for	
  science	
  and	
  	
  	
  policy:	
  
	
  engaging	
  users	
  and	
  avoiding	
  bias’	
  	
  
	
   	
  	
  	
  	
  McInerny	
  et.	
  al.	
  (2014)	
  	
  
	
  	
  	
  	
  	
  	
  	
  Trends	
  in	
  Ecology	
  &	
  Evolu+on	
  








Governance	
  in	
  fisheries	
  has	
  
become	
  more	
  open	
  to	
  
stakeholder	
  par+cipa+on.	
  
	
  
Demand	
  for	
  informa+on	
  has	
  
become	
  more	
  complex	
  -­‐	
  	
  no	
  
longer	
  limited	
  to	
  ensuring	
  a	
  
maximum	
  sustainable	
  yield	
  from	
  
a	
  single	
  stock	
  but	
  considers	
  
species	
  and	
  habitat	
  interac+ons,	
  
as	
  well	
  as	
  social	
  and	
  economic	
  
issues.	
  	
  
	
  
1)  More	
  people	
  are	
  part	
  of	
  a	
  

conversa+on.	
  
2)  The	
  subject	
  has	
  become	
  more	
  

complex.	
  

This	
  calls	
  for	
  more	
  effec+ve	
  
communica+on	
  methods.	
  



What	
  have	
  we	
  done	
  in	
  MYFISH?	
  
McInery	
  et.	
  al.:	
  ‘The	
  way	
  we	
  think	
  about	
  visualisa+on	
  

needs	
  to	
  be	
  reframed	
  within	
  our	
  disciplines’	
  

•  We	
  have	
  explored	
  visualiza+on	
  possibili+es	
  for	
  
communica+on	
  in	
  both:	
  
–  Results	
  of	
  modelling	
  	
  
– Model	
  themselves	
  

•  We	
  have	
  built	
  upon	
  the	
  work	
  in	
  a	
  project	
  called	
  JAKFISH	
  in	
  
order	
  to	
  find	
  a	
  common	
  representa+on	
  level	
  at	
  which	
  the	
  
various	
  models	
  can	
  be	
  compared	
  and	
  understood.	
  

•  We	
  tested	
  some	
  of	
  these	
  visualiza+on	
  methods	
  within	
  
stakeholder	
  workshops	
  and	
  used	
  feedback	
  to	
  make	
  
improvements.	
  	
  



On	
  tables…	
  
Medical	
  Illumina+ons:	
  Using	
  Evidence,	
  Visualiza+on	
  and	
  
Sta+s+cal	
  Thinking	
  to	
  Improve	
  Healthcare	
  by	
  Howard	
  
Wainer:	
  
‘	
  …two	
  19th	
  century	
  American	
  economists	
  emphasized	
  the	
  
inadequacies	
  of	
  tabular	
  presenta+ons	
  in	
  the	
  od	
  quoted	
  
quip,	
  

	
  ‘Ge<ng	
  informa(on	
  from	
  a	
  table	
  is	
  like	
  extrac(ng	
  
sunbeams	
  from	
  a	
  cucumber’	
  	
  

	
   	
  Farquhar	
  &	
  Farquhar	
  (1891)	
  
Yet	
  the	
  table	
  remains	
  the	
  most	
  widely	
  used	
  method	
  of	
  
communica+ng	
  quan+ta+ve	
  informa+on.’	
  

	
  



A	
  
fragment	
  
of	
  a	
  long	
  
table…	
  



Design	
  Improvements	
  

•  One	
  of	
  the	
  flaws	
  of	
  a	
  table	
  of	
  numbers	
  is	
  that	
  it	
  is	
  hard	
  
to	
  be	
  clear	
  with	
  regard	
  to	
  key	
  pieces	
  of	
  informa+on	
  
that	
  we	
  want	
  to	
  priori+ze	
  in	
  communica+on	
  

•  In	
  the	
  first	
  round	
  of	
  design,	
  we	
  tried	
  to	
  create	
  a	
  way	
  to	
  
enable	
  ‘at	
  a	
  glance’	
  comparisons	
  for	
  key	
  model	
  outputs	
  	
  

•  We	
  used	
  several	
  techniques	
  
–  Color	
  
–  Icon	
  arrays	
  
–  Bar	
  charts	
  
–  Pie	
  charts	
  
–  Shading	
  to	
  include	
  uncertainty	
  



Colour	
  represents	
  
status,	
  i.e.	
  
exploited	
  
unsustainably	
  
	
  
Each	
  fish	
  icon	
  is	
  
50,000	
  tones	
  
	
  
Fading	
  represents	
  
uncertainty	
  in	
  the	
  
es+mates	
  
	
  



First	
  round	
  of	
  visualiza+ons	
  

•  We	
  created	
  visualized	
  versions	
  of	
  DSTs	
  for	
  most	
  case	
  
studies	
  in	
  discussions	
  with	
  the	
  modelers	
  

•  These	
  examples	
  were	
  presented	
  in	
  MYFISH	
  
newsleiers,	
  and	
  can	
  also	
  be	
  viewed	
  online	
  on	
  
MYFISH	
  website	
  

•  Different	
  design	
  ideas	
  were	
  explored,	
  but	
  at	
  a	
  cost	
  to	
  
consistency	
  of	
  design	
  language	
  	
  

•  Several	
  of	
  the	
  DSTs	
  were	
  presented	
  to	
  stakeholders	
  
and	
  the	
  feedback	
  was	
  invaluable	
  



Some	
  of	
  the	
  lessons	
  we	
  
learned:	
  
	
  
•  Shading	
  is	
  not	
  a	
  good	
  way	
  to	
  present	
  uncertainty	
  

•  DSTs	
  even	
  in	
  this	
  format	
  could	
  carry	
  too	
  much	
  
informa+on	
  

•  Icons	
  should	
  have	
  consistent	
  interpreta+on	
  (for	
  
example	
  a	
  fish	
  should	
  refer	
  to	
  catch	
  and	
  not	
  SSB)	
  

•  We	
  can	
  use	
  background	
  color	
  for	
  each	
  	
  cell	
  (to	
  
indicate	
  risk	
  of	
  breaching	
  ref.	
  points.)	
  

•  We	
  can	
  make	
  more	
  airac+ve	
  looking	
  tables	
  using	
  
a	
  professional	
  design	
  sodware	
  

	
  
	
  



This	
  is	
  the	
  design	
  upon	
  
which	
  we	
  based	
  our	
  latest	
  
formajng	
  which	
  you	
  can	
  
see	
  in	
  the	
  latest	
  
newsleier.	
  
	
  
-­‐Fish	
  icons	
  indicate	
  catch	
  op+ons	
  
	
  
-­‐Noise	
  lines	
  represent	
  a	
  degree	
  of	
  
stochas+city	
  in	
  the	
  model	
  	
  
	
  
-­‐Background	
  colour	
  allows	
  
communica+on	
  of	
  risk	
  informa+on	
  



Design	
  considera+ons	
  

•  A	
  common	
  format	
  so	
  a	
  stakeholder	
  needs	
  to	
  learn	
  
the	
  design	
  language	
  only	
  ones	
  

•  The	
  scale	
  for	
  icons	
  
– Too	
  large	
  a	
  scale	
  can	
  hide	
  variability	
  
– Too	
  small	
  a	
  scale	
  can	
  make	
  random	
  fluctua+ons	
  
seem	
  important	
  

– Minimize	
  the	
  amount	
  of	
  further	
  explana+ons	
  
necessary	
  such	
  as	
  legends,	
  key,	
  and	
  numbers	
  	
  



Decision	
  support:	
  
how	
  much	
  to	
  rely	
  on	
  models?	
  

•  The	
  informa+on	
  that	
  DSTs	
  don’t	
  carry	
  is	
  about	
  reliability	
  of	
  model’s	
  inputs,	
  
model	
  assump+ons	
  and	
  model	
  outputs.	
  

•  Project	
  JAKFISH	
  looked	
  at	
  ways	
  to	
  make	
  these	
  modeling	
  details	
  explicit	
  
•  We	
  have	
  devised	
  a	
  ques+onnaire	
  which	
  considered	
  four	
  aspects	
  of	
  

modeling:	
  
–  Data	
  inputs	
  
–  Knowledge	
  availability	
  to	
  formulate	
  models	
  
–  The	
  extent	
  to	
  which	
  models	
  were	
  validated,	
  tested	
  and	
  assessed	
  for	
  

robustness	
  
–  And	
  what	
  common	
  sources	
  of	
  uncertainty	
  were	
  considered	
  

•  Along	
  with	
  each	
  DST	
  we	
  present	
  a	
  visual	
  summary	
  of	
  the	
  results	
  of	
  this	
  
ques+onnaire	
  
–  Completed	
  by	
  a	
  modeler	
  for	
  each	
  case	
  study	
  



Example	
  of	
  ques+onnaire	
  
visualiza+on	
  

Survey Good coverage 
and good sampling 
scheme

Partly covered Ad hoc coverage in 
time and space

No

Recruitment 
observations

Good survey cover-
age.  In agreement 
with fishermen

Partly covered 
by survey but the 
picture coincides 
roughly with fisher-
men’s observations

Partly covered but 
disagreements 
between scientists 
and fishermen about 
status

No direct data on 
recruitment

Catch data Full compliance and 
sufficient sampling 
schemes

Compliance esti-
mates included, and 
sampling scheme 
with some good cov-
erage but some gaps 
as well

Compliance prob-
lems or serious 
sampling problems

Quality unknown

Selectivity Fairly well sampled. 
Predictable  due to 
stable  fleet and gear 
situation

Fairly well sampled, 
but not predictable

Poorly sampled and 
not predictable

Not handled

Bycatch Very low  bycatch All Bycatch counted 
against the quota

Some technical 
regulations, but a 
problem

Unkown, not ad-
dressed

Key: Data Input Scores

(JACKFISH)



This	
  allows	
  for	
  a	
  quick	
  visual	
  
comparison	
  





Some	
  of	
  the	
  problems	
  
•  There	
  is	
  a	
  need	
  to	
  make	
  sure	
  that	
  these	
  comparisons	
  reflect	
  best	
  prac+ce	
  
•  For	
  example,	
  only	
  five	
  ways	
  of	
  tes+ng	
  and	
  valida+ng	
  models	
  are	
  

considered:	
  
–  Robustness	
  to	
  alterna+ve	
  stock	
  assessments	
  (3/9)	
  
–  MCMC	
  (uncertainty	
  in	
  parameters)	
  (4/9)	
  
–  Elas+city	
  analysis	
  (1/9)	
  
–  MSE	
  (2/9)	
  
–  Validated	
  against	
  external	
  data	
  (3/9)	
  

•  More	
  work	
  is	
  needed	
  to	
  establish	
  criteria	
  which	
  represent	
  a	
  consensus	
  
among	
  modelers	
  

•  Similarly,	
  more	
  work	
  is	
  needed	
  to	
  create	
  a	
  canon	
  as	
  far	
  as	
  possible	
  of	
  
those	
  uncertain+es	
  and	
  assump+ons	
  that	
  are	
  relevant	
  in	
  all	
  models	
  
–  This	
  might	
  not	
  be	
  en+rely	
  possible	
  as	
  importance	
  of	
  specific	
  uncertain+es	
  

varies	
  depending	
  on	
  the	
  species,	
  and	
  context.	
  

•  Visualiza+on	
  itself	
  is	
  arbitrary	
  at	
  this	
  stage,	
  and	
  is	
  open	
  for	
  improvements	
  
in	
  any	
  number	
  of	
  ways	
  such	
  as	
  length	
  and	
  width	
  of	
  rows,	
  etc.	
  



Thank	
  you	
  for	
  your	
  aien+on!	
  

For	
  more	
  
informa+on,	
  

please	
  read	
  the	
  
newsleier	
  


