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The	
  mo'va'on	
  
•  Be,er	
  organisa'on	
  and	
  linking	
  of	
  freshwater	
  
models	
  in	
  New	
  Zealand	
  

•  Be,er	
  use	
  of	
  environmental	
  datasets	
  
•  “robust	
  interoperable	
  models	
  to	
  assist	
  the	
  
development	
  and	
  implementa3on	
  of	
  
freshwater	
  policy	
  and	
  management”	
  (MfE)	
  



Our original view of a framework 

Freshwater	
  Model	
  Base	
  Visualisa2on	
  

Database	
  (Distributed,	
  Federated)	
  

Land	
  use	
  

Framework	
  

Topography	
  Climate	
  

Soils	
  

Sparrow	
   AquiferSim	
  

Overseer	
   Topnet	
  

Stream	
  
network	
  

Conceptual	
  
hydrology	
  
models	
  

Others	
  

Google	
  Maps	
   Time	
  series	
  

GIS	
   Other	
  

Geology	
  



Stages	
  of	
  our	
  inves'ga'ons	
  

Iden'fy	
  user	
  
needs	
  

Collate	
  
informa'on	
  
on	
  data	
  and	
  
models	
  

Survey	
  
frameworks	
  
and	
  select	
  

one	
  

Trial	
  the	
  
selected	
  

framework	
  
Review	
  and	
  
next	
  steps	
  



Iden'fy	
  user	
  
needs	
  

Collate	
  
informa'on	
  
on	
  data	
  and	
  
models	
  

Survey	
  
frameworks	
  
and	
  select	
  

one	
  

Trial	
  the	
  
selected	
  

framework	
  
Review	
  and	
  
next	
  steps	
  



Expected	
  benefits	
  of	
  a	
  framework	
  	
  
(iden'fied	
  in	
  user	
  workshop)	
  

– Efficiency	
  of	
  model	
  use	
  
– More	
  robust	
  model	
  es'mates	
  
– Transparency	
  of	
  how	
  models	
  are	
  used	
  
– Be,er	
  and	
  more	
  'mely	
  policy	
  and	
  
regulatory	
  decisions	
  

– Decreased	
  costs	
  of	
  model	
  provisioning	
  
– Answer	
  more	
  complex	
  ques'ons	
  



Classes	
  of	
  framework	
  user	
  



Criteria	
  for	
  framework	
  selec'on	
  
33	
  iden'fied,	
  13	
  key	
  

Key	
  Criteria	
  
1.  Previous	
  model/data/parameter	
  assemblages	
  can	
  stored	
  and	
  re-­‐run	
  
2.  Supports	
  dynamic	
  models	
  
3.  Supports	
  sta'c	
  models	
  
4.  Can	
  add/remove/subs'tute	
  components,	
  not	
  a	
  fixed	
  assemblage	
  
5.  Framework	
  so[ware	
  is	
  open-­‐source	
  and	
  non-­‐proprietary	
  
6.  Framework	
  is	
  available	
  for	
  anyone	
  to	
  use	
  at	
  low	
  or	
  nil	
  cost	
  
7.  Uses	
  open	
  standards	
  for	
  model	
  interfaces	
  
8.  Uses	
  open	
  standards	
  for	
  data	
  
9.  Can	
  work	
  at	
  a	
  range	
  of	
  spa'al	
  scales	
  
10.  Supports	
  spa'al	
  models	
  
11.  Supports	
  geospa'al	
  data	
  
12.  Con'nuity	
  and	
  good	
  prospects	
  of	
  longevity	
  
13.  GUI	
  for	
  configuring	
  and	
  sebng	
  up	
  models	
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  inves'ga'ons	
  

Iden'fy	
  user	
  
needs	
  

Collate	
  
informa'on	
  
on	
  data	
  and	
  
models	
  

Survey	
  
frameworks	
  
and	
  select	
  

one	
  

Trial	
  the	
  
selected	
  

framework	
  
Review	
  and	
  
next	
  steps	
  



Wiki	
  with	
  database	
  of	
  models	
  and	
  data	
  
teamwork.niwa.co.nz/display/IFM	
  

https://secure.niwa.co.nz/teamwork/display/IFM 



Organise	
  models	
  according	
  to	
  a,ributes	
  



I/O	
  items	
  used	
  	
  
to	
  iden'fy	
  poten'al	
  linkages	
  



Poten'al	
  linkages:	
  ModelVis	
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Inventory	
  and	
  Screening	
  of	
  Frameworks	
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Screening	
  of	
  exis'ng	
  frameworks	
  

Criteria	
   CSDMS	
   OMS3	
   OpenMI	
   OpenPalm	
   TIME	
   Pegasus	
  

Can	
  store	
  model	
  setup	
  and	
  data	
  

Dynamic	
  Models	
  

Sta'c	
  Models	
  

Can	
  reconfigure	
  components	
  

Open	
  source	
  framework	
  

Freely	
  available	
  

Open	
  model	
  interface	
  standards	
  

Open	
  data	
  standards	
  

Can	
  work	
  at	
  range	
  of	
  scales	
  

Spa'al	
  Models	
  

Geospa'al	
  Data	
  

Likely	
  longevity	
  

GUI	
  for	
  set-­‐up	
  

Criterion Met Criterion Partly Met Criterion Not Met Need More Info 
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Targeted	
  Tests	
  
Feature	
  being	
  tested	
   Specific	
  Test	
  

Set	
  up	
  point-­‐scale	
  dynamic	
  model	
   Set	
  up	
  Watyield	
  hydrology	
  model	
  

Get	
  temporal	
  input	
  data	
  from	
  a	
  web	
  
service	
  and	
  link	
  to	
  a	
  model	
  

SOS	
  web	
  service	
  for	
  climate	
  data	
  into	
  WatYield	
  

View	
  model	
  results	
   Watyield	
  'me	
  series	
  using	
  using	
  JFreeChart	
  	
  

Link	
  to	
  spa'al	
  data	
  provided	
  as	
  web	
  
service	
  
	
  

Get	
  land	
  cover	
  and	
  climate	
  input	
  from	
  an	
  OGC-­‐
compliant	
  web	
  service	
  using	
  wget	
  requests	
  

Manipulate	
  spa'al	
  data	
   Use	
  GDAL	
  processing	
  libraries	
  to	
  manipulate	
  
spa'al	
  input	
  to	
  Watyield	
  

Set	
  up	
  and	
  run	
  a	
  spa'al	
  model	
   Run	
  Watyield	
  point	
  model	
  over	
  a	
  grid	
  

Set	
  up	
  legacy	
  models	
  from	
  various	
  
formats	
  

Overseer	
  leaching	
  model	
  as	
  dll’s	
  and	
  web	
  
service.	
  Fortran	
  Sparrow	
  model.	
  Watyield	
  from	
  
VB6	
  

Develop	
  simple	
  user	
  interface	
   Editor	
  to	
  manipulate	
  fields	
  in	
  Overseer	
  XML	
  files	
  
and	
  run	
  modified	
  model	
  

Link	
  models	
   Overseer	
  -­‐>	
  Catchment	
  model	
  

Use	
  components	
  from	
  other	
  frameworks	
   Use	
  APSIM	
  components	
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  models	
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Posi've	
  results	
  from	
  OMS3	
  trialling	
  
•  Fairly	
  easy	
  to	
  set	
  up	
  and	
  link	
  models	
  

– Fortran,	
  por'ng	
  code	
  to	
  Java,	
  simple	
  .NET	
  dll’s	
  

•  Can	
  set	
  up	
  components	
  for:	
  
– visualisa'on	
  
– access	
  to	
  data	
  sources	
  
– simple	
  user	
  interface	
  
– geospa'al	
  data	
  manipula'on	
  
– access	
  to	
  models	
  as	
  a	
  web	
  service	
  



But…	
  
•  Requires	
  moderate-­‐high	
  Java	
  programming	
  
skills	
  

•  Difficult	
  to	
  link	
  to	
  complex	
  .NET-­‐based	
  dll’s	
  
•  User	
  interfaces	
  need	
  to	
  be	
  built	
  from	
  scratch	
  
•  Limited	
  geospa'al	
  and	
  visualisa'on	
  support	
  
•  No	
  model	
  repository	
  



Unfinished	
  business	
  

•  High-­‐level	
  users	
  want	
  to	
  see	
  a	
  complex,	
  
polished,	
  computa'onally-­‐intensive	
  
applica'on	
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Revisi'ng	
  of	
  alterna'ves	
  
•  OpenMI	
  

–  Few	
  OpenMI	
  2.0	
  –compliant	
  models	
  
–  Implementa'ons	
  of	
  the	
  standards	
  are	
  slow	
  to	
  appear	
  	
  
–  Frameworks	
  such	
  as	
  OMS3	
  may	
  adopt	
  the	
  standard	
  

•  Models	
  as	
  a	
  service	
  
– A,rac've	
  for	
  overcoming	
  plaoorm/language	
  
dependencies	
  and	
  IP	
  barriers	
  

–  Technologies	
  immature	
  (but	
  developing	
  quickly)	
  



OGC	
  SOS	
  and	
  WPS	
  approaches	
  



Next	
  steps	
  

•  Build	
  a	
  full	
  polished	
  demonstra'on	
  applica'on	
  
of	
  OMS3	
  

•  Con'nue	
  on	
  a	
  staged	
  path	
  for	
  web	
  services	
  
– OGC	
  data	
  as	
  OMS3	
  components	
  
– Web	
  services	
  as	
  OMS3	
  components	
  using	
  WPS	
  
– Future	
  web-­‐centric	
  framework?	
  



Conclusions	
  

•  Ini'al	
  trialling	
  of	
  OMS3	
  was	
  promising,	
  but	
  
more	
  needed	
  on	
  user	
  interfaces	
  and	
  domain-­‐
specific	
  data	
  structures	
  

•  Users	
  need	
  to	
  see	
  a	
  polished	
  local	
  example	
  
before	
  they	
  will	
  commit	
  fully	
  

•  Expect	
  to	
  transi'on	
  gradually	
  to	
  models-­‐as-­‐a-­‐
service,	
  building	
  on	
  data	
  interoperability	
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