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The	
  Water	
  for	
  a	
  Healthy	
  Country	
  Flagship	
  aims	
  to	
  provide	
  Australia	
  with	
  solutions	
  for	
  water	
  resource	
  
management,	
  creating	
  economic	
  gains	
  of	
  $3	
  billion	
  per	
  annum	
  by	
  2030,	
  while	
  protecting	
  or	
  restoring	
  our	
  
major	
  water	
  ecosystems.	
  

The	
  work	
  contained	
  in	
  this	
  report	
  is	
  collaboration	
  between	
  the	
  Flagship	
  and	
  the	
  Bureau	
  of	
  Meteorology.	
  

In	
  April	
  2008,	
  the	
  Australian	
  Government	
  announced	
  Water	
  for	
  the	
  Future,	
  a	
  $12.9	
  billion	
  national	
  water	
  
investment	
  program.	
  This	
  program	
  includes	
  $450	
  million	
  for	
  the	
  'Improving	
  Water	
  Information	
  Program'	
  to	
  
be	
  administered	
  by	
  the	
  Bureau	
  and	
  backed	
  by	
  the	
  Commonwealth	
  Water	
  Act	
  2007	
  and	
  key	
  stakeholders.	
  

	
  Under	
  the	
  'Improving	
  Water	
  Information	
  Program',	
  the	
  Bureau	
  will	
  enhance	
  the	
  quality	
  and	
  utility	
  of	
  
Australia's	
  water	
  information	
  by	
  producing	
  the	
  National	
  Water	
  Account,	
  supported	
  by	
  a	
  truly	
  national	
  
water	
  monitoring	
  and	
  data	
  collection	
  network.	
  The	
  program	
  includes	
  the	
  development	
  and	
  maintenance	
  of	
  
an	
  integrated,	
  national	
  water	
  information	
  system	
  freely	
  accessible	
  to	
  the	
  public.	
  

In	
  April	
  2008,	
  a	
  joint	
  initiative—$50m	
  over	
  five	
  years—between	
  the	
  Bureau	
  and	
  CSIRO’s	
  Water	
  for	
  a	
  
Healthy	
  Country	
  Flagship	
  was	
  formed	
  to	
  provide	
  the	
  core	
  underpinning	
  research	
  to	
  support	
  the	
  Bureau’s	
  
role	
  as	
  the	
  national	
  water	
  information	
  provider.	
  	
  In	
  June	
  2013	
  this	
  partnership	
  was	
  extended	
  for	
  a	
  further	
  
three	
  years.	
  

For	
  more	
  information	
  about	
  the	
  partnership	
  visit	
  http://www.csiro.au/partnerships/WIRADA.html	
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Executive	
  Summary	
  

The	
  Water	
  Information	
  Research	
  and	
  Development	
  Alliance	
  (WIRADA)	
  was	
  established	
  in	
  April	
  2008	
  to	
  
provide	
  the	
  core	
  underpinning	
  research	
  to	
  support	
  the	
  Bureau	
  of	
  Meteorology’s	
  (the	
  Bureau)	
  role	
  as	
  the	
  
national	
  water	
  information	
  provider.	
  WIRADA	
  is	
  formalised	
  under	
  an	
  Umbrella	
  Research	
  Collaboration	
  
Agreement	
  between	
  the	
  Bureau	
  and	
  CSIRO’s	
  Water	
  for	
  a	
  Healthy	
  Country	
  Flagship	
  (CSIRO),	
  which	
  was	
  
originally	
  established	
  in	
  2008	
  and	
  renewed	
  in	
  2013.	
  The	
  shared	
  goal	
  is	
  to	
  improve	
  the	
  management	
  of	
  
Australia’s	
  water	
  resources	
  by	
  delivering	
  value-­‐added	
  water	
  information	
  products	
  and	
  tools	
  based	
  on	
  a	
  
comprehensive	
  and	
  robust	
  nationwide	
  water	
  information	
  system.	
  	
  

To	
  meet	
  this	
  goal,	
  numerous	
  longstanding	
  and	
  new	
  challenges	
  within	
  the	
  Australian	
  water	
  information	
  
domain	
  require	
  resolution	
  including:	
  	
  

• specifying	
  data	
  standards	
  for	
  water	
  information	
  transfer,	
  storage,	
  access	
  and	
  update	
  that	
  allow	
  
relationships	
  between	
  geographic	
  and	
  time-­‐dependent	
  characteristics	
  

• designing	
  an	
  enduring	
  information	
  system	
  architecture	
  that	
  can	
  evolve	
  over	
  time	
  as	
  technologies	
  
and	
  system	
  requirements	
  change	
  

• improving	
  the	
  geographic	
  resolution,	
  frequency	
  and	
  national	
  coverage	
  of	
  critical	
  data	
  sets	
  required	
  
for	
  hydrological	
  analysis	
  including	
  rainfall,	
  runoff	
  and	
  evapotranspiration	
  

• integrating	
  multiple	
  data	
  sets,	
  models	
  and	
  reporting	
  systems	
  without	
  redeveloping	
  them	
  
• providing	
  accurate	
  assessments	
  of	
  the	
  stocks,	
  flows	
  and	
  interactions	
  of	
  water	
  across	
  the	
  Australian	
  

continent	
  at	
  multiple	
  spatial	
  and	
  temporal	
  scales	
  for	
  catchment	
  and	
  urban	
  areas,	
  	
  rivers	
  and	
  
aquifers	
  (groundwater)	
  

• explicitly	
  assessing	
  and	
  reporting	
  confidence	
  intervals	
  for	
  data	
  and	
  model	
  outputs	
  
• developing	
  improved	
  short,	
  medium	
  and	
  long	
  term	
  water	
  forecasting	
  capability	
  

The	
  WIRADA	
  Implementation	
  Strategy	
  sets	
  out	
  the	
  strategies	
  and	
  mechanisms	
  to	
  make	
  successful	
  the	
  
partnership	
  and	
  relationship	
  between	
  the	
  Bureau	
  and	
  CSIRO.	
  

To	
  maximise	
  the	
  impact,	
  streamline	
  delivery	
  and	
  evolve	
  the	
  WIRADA	
  portfolio	
  three	
  core	
  strategies	
  will	
  be	
  
pursued:	
  	
  

1. Targeted	
  research	
  –	
  design	
  an	
  integrated	
  and	
  coordinated	
  research	
  portfolio	
  that	
  targets	
  medium	
  
to	
  longer	
  term	
  end	
  user	
  needs;	
  

2. Quality	
  relationships	
  and	
  collaboration	
  –	
  develop	
  quality	
  relationships	
  and	
  harness	
  added-­‐value	
  
from	
  related	
  research	
  investments;	
  and	
  	
  

3. Quality	
   delivery	
   and	
   impact	
   –	
   deliver	
   high	
   quality	
   science	
   with	
   operational	
   impact	
   and	
   peer	
  
recognition.	
  

In	
  summary,	
  the	
  WIRADA	
  Implementation	
  Strategy:	
  

• builds	
  an	
  open	
  and	
  close	
  working	
  relationship	
  between	
  CSIRO	
  and	
  the	
  Bureau	
  that	
  allows	
  each	
  to	
  
reflect	
  and	
  adjust	
  work	
  programs	
  and	
  manage	
  key	
  risks	
  

• defines	
  a	
  deliberate	
  and	
  resourced	
  strategy	
  for	
  research	
  collaboration	
  to	
  enhance	
  delivery	
  
• sets	
  out	
  a	
  process	
  to	
  transition	
  research	
  to	
  operations	
  with	
  roles,	
  responsibilities	
  and	
  decision	
  

points	
  well	
  defined	
  
• clarifies	
  the	
  communication	
  protocol	
  with	
  well	
  defined	
  roles	
  for	
  the	
  WIRADA	
  Management	
  

Committee,	
  WIRADA	
  Director	
  and	
  relevant	
  Bureau	
  and	
  CSIRO	
  officers.	
  
The	
  Strategy	
  will	
  be	
  refreshed	
  and	
  adjusted	
  periodically	
  as	
  the	
  Flagship’s	
  research	
  platform	
  is	
  delivered,	
  
and,	
  the	
  Bureau’s	
  water	
  information	
  policies,	
  systems,	
  products	
  and	
  services	
  are	
  implemented.	
  	
  



	
  

	
  

WIRADA	
  Implementation	
  Strategy	
  2013	
  –	
  2016	
   vii	
  

WIRADA Implementation Framework

DEFINE
RESEARCH
AGENDA

§ 1 – Define research needs based on  the Bureau’s information products and services
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1. The	
  WIRADA	
  Partnership	
  
The Water Information Research and Development Alliance (WIRADA) was established in April 2008 to 
provide the core underpinning research to support the Bureau of Meteorology’s (the Bureau) role as the 
national water information provider. WIRADA is formalised under an Umbrella Research Collaboration 
Agreement between the Bureau and CSIRO’s Water for a Healthy Country Flagship (CSIRO), which was 
originally established in 2008 and renewed in 2013. The shared goal is to improve the management of 
Australia’s water resources by delivering value-added water information products and tools based on a 
comprehensive and robust nationwide water information system.  

The WIRADA Implementation Strategy sets out the strategies and mechanisms to make successful the 
partnership and relationship between the Bureau and CSIRO. The Strategy outlines the tools to develop a 
partnership ethos – encouraging an open and deep relationship between the Bureau and CSIRO where 
success and challenge are shared and solved collectively. 

The Strategy provides a pointer to tactical investment priorities, maps out at a high level how the research 
may unfold over the next five years, and identifies processes to facilitate the transition of research into the 
Bureau’s water information policies, systems, products and services.  

The Strategy is organised into nine key sections: 

Section 2 outlines the implementation strategies, tactics and key performance measures, 

Section 3 sets out the priorities for investment and how the research portfolio links and could be supported 
by key research collaborations, 

Section 4 outlines WIRADA research delivery, capability requirements and opportunities for collaboration, 

Section 5 outlines the key risks and mitigation strategies for the WIRADA program overall, 

Section 6 outlines the WIRADA Communication Protocol (a requirement under the WIRADA Agreement),  

Section 7 outlines the requirements and procedures for advanced Ministerial notification, 

Section 8 sets out the principles and criteria for exploitation of WIRADA IP, and  

Section 9 sets out a framework for transitioning research to operational systems. 

The Implementation Strategy should be read in conjunction with the: 
• WIRADA Umbrella Research Collaboration Agreement between the Bureau and CSIRO that formally 

outlines the obligations, commitments and governance arrangements for the Alliance.  

The Implementation Strategy will be refreshed and adjusted periodically as the Flagship’s research platform 
is delivered, and, the Bureau’s water information policies, systems, products and services are implemented. 
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2. Implementation	
  Framework	
  
To	
  maximise	
  the	
  impact,	
  streamline	
  delivery	
  and	
  evolve	
  the	
  WIRADA	
  portfolio	
  three	
  core	
  strategies	
  will	
  be	
  
pursued:	
  	
  

1. Targeted	
  research	
  –	
  design	
  an	
  integrated	
  and	
  coordinated	
  research	
  portfolio	
  that	
  targets	
  medium	
  
to	
  longer	
  term	
  end	
  user	
  needs;	
  

2. Quality	
  relationships	
  and	
  collaboration	
  –	
  develop	
  quality	
  relationships	
  and	
  harness	
  added-­‐value	
  
from	
  related	
  research	
  investments;	
  and	
  

3. Quality	
   delivery	
   and	
   impact	
   –	
   deliver	
   high	
   quality	
   science	
   with	
   operational	
   impact	
   and	
   peer	
  
recognition.	
   Impact	
   will	
   be	
   achieved	
   primarily	
   through	
   implementation	
   of	
   the	
   science	
   into	
   the	
  
Bureau’s	
  operational	
  systems.	
  

The	
  strategies	
  outlined	
  below	
  (summarised	
  in	
  Figure	
  1)	
  are	
  designed	
  to:	
  

• define	
  and	
  prioritise	
  the	
  strategic	
  direction	
  for	
  research	
  investment	
  over	
  the	
  terms	
  of	
  the	
  WIRADA	
  
Agreement;	
  

• maximise	
  capture	
  of	
  the	
  vast	
  body	
  of	
  relevant	
  water	
  research	
  to	
  underpin	
  the	
  Bureau’s	
  water	
  
information	
  function;	
  	
  	
  

• foster	
  collaboration;	
  

• integrate	
  research	
  delivery	
  with	
  the	
  design	
  and	
  implementation	
  of	
  water	
  information	
  policies,	
  
products,	
  services	
  and	
  operational	
  systems;	
  	
  

• evaluate	
  outcomes;	
  
• manage	
  risk;	
  and	
  	
  
• communicate	
  research	
  outcomes.	
  

The	
  following	
  sections	
  outline	
  the	
  tactics	
  to	
  achieve	
  the	
  core	
  strategies.	
  

	
  

Figure	
  1	
  	
  WIRADA	
  Implementation	
  Framework	
  

	
  

WIRADA Implementation Framework

DEFINE
RESEARCH
AGENDA

§ 1 – Define research needs based on  the Bureau’s information products and services
§ 2 – Identify the key end user decisions and applications for water information
§ 3 – Refresh the WIRADA Science Plan

ALIGN 
RESEARCH FOR
IMPACT

§ 1 – Develop pathways for research transition to operations and application
§ 2 – Develop communication and adoption strategies

DEVELOP
RELATIONSHIPS

§ 1 – Build trusted relationship between the Bureau and CSIRO
§ 2 – Specify outcomes, develop or maintain linkages with key research providers
§ 3 – Specify outcomes, develop or maintain linkages with key international init iatives

HARNESS
COLLABORATION

§ 1 – Develop coordinated approach to research with key collaborators
§ 2 – Develop participation by key end users
§ 3 – Develop industry links 

MANAGE
SCIENCE
QUALITY

§ 1 – Performance monitoring and managing risks
§ 2 – Robust portfolio review
§ 3 – Balancing research product and scientific outputs 

CHAMPION
EVALUATE &
FEEDBACK

§ 1 – Communicate for impact 
§ 2 – Evaluate research impact, uptake and report outcomes
§ 3 – Adjust portfolio focus and investment profile

2.1  Targeted research

2.2  Quality relationships & collaboration

2.3 Quality delivery & impact



	
  

WIRADA	
  Implementation	
  Strategy	
  2013	
  –	
  2016	
   3	
  

2.1. Targeted	
  research	
  

Goal	
  –	
  design	
  an	
  integrated	
  and	
  coordinated	
  research	
  portfolio	
  that	
  targets	
  medium	
  to	
  longer	
  term	
  end	
  
user	
  needs.	
  

2.1.1. DEFINE	
  RESEARCH	
  DIRECTION	
  	
  
Objective	
  –	
  Design	
  a	
  coordinated	
  research	
  portfolio	
  that	
  delivers	
  knowledge,	
  information	
  and	
  tools	
  to	
  
vastly	
  improve	
  water	
  data	
  integration,	
  water	
  resource	
  assessments,	
  national	
  water	
  accounts,	
  flood	
  
forecasts	
  and	
  water	
  availability	
  outlooks.	
  	
  

Strategies	
  

1. Identify	
  the	
  key	
  end	
  user	
  decisions	
  and	
  applications	
  for	
  water	
  information	
  
Identify	
  key	
  decisions	
  and	
  applications	
  of	
  water	
  information	
  by	
  government	
  and	
  industry	
  where	
  
research	
  can	
  be	
  most	
  beneficial.	
  

2. Define	
  research	
  needs	
  based	
  on	
  the	
  Bureau’s	
  information	
  products	
  and	
  services	
  
Develop	
  a	
  targeted	
  research	
  portfolio	
  that	
  delivers	
  information,	
  knowledge	
  and	
  tools	
  to	
  support	
  
the	
  objectives	
  of	
  the	
  Australian	
  Government’s	
  Improving	
  Water	
  Information	
  Program.	
  

3. Refresh	
  the	
  WIRADA	
  Science	
  Plan	
  
Review	
  the	
  direction	
  and	
  balance	
  of	
  the	
  WIRADA	
  research	
  portfolio	
  to	
  ensure	
  that	
  it	
  will	
  meet	
  the	
  
longer	
  term	
  needs	
  of	
  the	
  water	
  sector	
  (including	
  government,	
  industry	
  and	
  researchers).	
  Refresh	
  
the	
  WIRADA	
  Science	
  Plan	
  to	
  reflect	
  these	
  needs.	
  

Key	
  Performance	
  Measures	
  

• Confirmation	
  by	
  the	
  Bureau	
  that	
  WIRADA	
  outputs	
  meet	
  their	
  and	
  their	
  user	
  needs.	
  
• WIRADA	
  Project	
  Agreements	
  refreshed	
  and	
  approved	
  annually	
  by	
  the	
  Management	
  Committee.	
  
• WIRADA	
  Communication	
  Plan	
  aligned	
  with	
  Bureau’s	
  product	
  adoption	
  plans	
  

2.1.2. ALIGN	
  RESEARCH	
  FOR	
  IMPACT	
  
Objective	
  –	
  Determine	
  the	
  priority	
  between	
  research	
  investments	
  and	
  develop	
  path	
  to	
  impact.	
  

Strategies	
  

1. Implement	
  process	
  to	
  transition	
  research	
  to	
  operations	
  
Working	
  closely	
  with	
  the	
  Bureau	
  implement	
  a	
  structured	
  process	
  or	
  framework	
  that	
  will	
  facilitate	
  
the	
  transition	
  of	
  WIRADA	
  research	
  outputs	
  to	
  a	
  point	
  where	
  they	
  can	
  be	
  delivered	
  into	
  the	
  Bureau's	
  
operational	
  systems	
  or	
  development	
  environment.	
  	
  

2. Develop	
  communication	
  and	
  adoption	
  strategies	
  
Working	
  closely	
  with	
  the	
  Bureau,	
  develop	
  adoption	
  strategies	
  to	
  maximize	
  the	
  uptake	
  and	
  impact	
  
of	
  the	
  WIRADA	
  research	
  outputs.	
  	
  

Key	
  Performance	
  Measures	
  

• WIRADA	
  Research	
  Transition	
  Plans	
  developed	
  for	
  all	
  projects.	
  
• WIRADA	
  Communication	
  Plan	
  developed,	
  review	
  quarterly	
  and	
  progressively	
  being	
  implemented.	
  

2.2. Quality	
  relationships	
  and	
  collaboration	
  
Goal	
  –	
  develop	
  quality	
  relationships	
  and	
  harness	
  added-­‐value	
  from	
  related	
  research	
  investments	
  
particularly	
  across	
  the	
  Water	
  for	
  a	
  Healthy	
  Country	
  Flagship	
  portfolio,	
  and	
  build	
  enduring	
  partnerships	
  with	
  
supporting	
  initiatives.	
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2.2.1. DEVELOP	
  RELATIONSHIPS	
  
Objective	
  –	
  Define	
  and	
  develop	
  relationships	
  to	
  enhance	
  delivery	
  of	
  the	
  WIRADA	
  program	
  and	
  establish	
  the	
  
necessary	
  governance	
  arrangements.	
  

Strategies	
  

1. Build	
  trusted	
  relationships	
  between	
  the	
  Bureau	
  and	
  CSIRO	
  
Through	
  agreement	
  on	
  roles,	
  responsibilities,	
  function	
  and	
  effective	
  communication	
  build	
  trusted	
  
(open	
  and	
  close)	
  relationships	
  between	
  the	
  Bureau	
  and	
  CSIRO.	
  

2. Specify	
  outcomes,	
  develop	
  and	
  maintain	
  linkages	
  with	
  key	
  research	
  collaborators	
  	
  
Ensure	
  collaboration	
  with	
  aligned	
  research	
  initiatives,	
  in	
  particular	
  those	
  of	
  eWater	
  CRC,	
  Centre	
  for	
  
Australian	
  Weather	
  and	
  Climate	
  Research	
  (CAWCR),	
  Geoscience	
  Australia	
  (GA)	
  and	
  the	
  Consortium	
  
of	
  Universities	
  for	
  the	
  Advancement	
  of	
  Hydrologic	
  Science	
  Inc	
  (CUAHSI)	
  to	
  achieve	
  specific	
  
outcomes	
  in	
  support	
  of	
  WIRADA	
  activities.	
  

3. Specify	
  outcomes,	
  develop	
  and	
  maintain	
  linkages	
  with	
  international	
  initiatives	
  
Ensure	
  collaboration	
  with	
  lead	
  international	
  water	
  information	
  and	
  standards	
  setting	
  initiatives	
  
including	
  the	
  Open	
  Geospatial	
  Consortium	
  (OGC)	
  Hydrology	
  Domain	
  Working	
  Group	
  and	
  the	
  World	
  
Meteorological	
  Organization	
  Commission	
  for	
  Hydrology	
  (WMO	
  CHy)	
  to	
  achieve	
  specific	
  outcomes	
  
in	
  support	
  of	
  WIRADA	
  activities.	
  

Key	
  Performance	
  Measures	
  

• Processes	
  for	
  Bureau	
  engagement	
  in	
  Project	
  design,	
  development	
  and	
  delivery	
  defined,	
  agreed	
  and	
  
implemented	
  i.e.	
  Project	
  Sponsor,	
  Business	
  Lead,	
  Technical	
  Lead,	
  Bureau	
  Research	
  Team	
  members.	
  

• Bureau	
  staff	
  actively	
  engaged	
  in	
  the	
  research	
  design	
  and	
  development.	
  CSIRO	
  researchers	
  actively	
  
participating	
  in	
  R&D	
  transition	
  processes	
  to	
  operations.	
  

• Outcomes	
  specified	
  and	
  monitored	
  for	
  collaboration	
  with	
  CAWCR,	
  eWater,	
  and	
  GA.	
  
• Outcomes	
  specified	
  and	
  monitored	
  for	
  collaboration	
  with	
  international	
  initiatives	
  including	
  CUAHSI,	
  

OGC	
  and	
  WMO.	
  
• No	
  skills	
  gaps	
  or	
  shortage	
  of	
  capabilities	
  to	
  meet	
  demand.	
  

2.2.2. HARNESS	
  COLLABORATION	
  	
  
Objective	
  –	
  Harness	
  and	
  value-­‐add	
  from	
  relevant	
  research	
  investment.	
  

Strategies	
  

1. Develop	
  coordinated	
  approach	
  to	
  research	
  with	
  key	
  collaborators	
  
Facilitate	
  a	
  coordinated	
  approach	
  to	
  research	
  delivery	
  to	
  the	
  Bureau	
  with	
  key	
  research	
  
collaborators	
  by	
  identifying	
  synergies	
  and	
  opportunities	
  to	
  synchronize	
  delivery	
  including	
  Water	
  for	
  
a	
  Healthy	
  Country	
  Themes,	
  CAWCR,	
  GA	
  and	
  CUAHSI.	
  	
  

2. Facilitate	
  participation	
  by	
  key	
  end	
  users	
  
Working	
  closely	
  with	
  the	
  Bureau,	
  create	
  opportunities	
  for	
  involvement	
  of	
  key	
  end	
  users	
  in	
  the	
  
development,	
  testing	
  and	
  delivery	
  of	
  the	
  research	
  program	
  outputs.	
  

3. Develop	
  industry	
  links	
  
Working	
  closely	
  with	
  the	
  Bureau,	
  actively	
  participate	
  in	
  relevant	
  water	
  information,	
  spatial	
  and	
  
information	
  technology	
  ‘Communities	
  of	
  Practice’.	
  

Key	
  Performance	
  Measures	
  

• Action	
  plans	
  for	
  research	
  collaboration	
  implemented	
  with	
  particular	
  regard	
  to	
  CAWCR,	
  GA,	
  CUAHSI	
  
and	
  relevant	
  Water	
  for	
  a	
  Healthy	
  Country	
  Flagship	
  Themes.	
  

• Jurisdictional	
   and	
   industry	
   participation	
   in	
  WIRADA	
   research	
   projects	
   and	
   pathways	
   for	
   adoption	
  
specified	
  (including	
  training).	
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• WIRADA	
  research	
  project	
  participation	
  and	
  leadership	
  in	
  communities	
  of	
  practice.	
  

2.3. Quality	
  delivery	
  and	
  impact	
  
Goal	
  –	
  deliver	
  quality	
  science	
  with	
  real	
  world	
  impact	
  and	
  positive	
  peer	
  recognition.	
  

2.3.1. MANAGE	
  SCIENCE	
  QUALITY	
  
Objective	
  –	
  Ensure	
  sound	
  science	
  quality	
  management	
  practices	
  maintained.	
  

Strategies	
  

1. Performance	
  monitoring	
  and	
  managing	
  risks	
  
Develop	
  financial	
  and	
  output	
  performance	
  monitoring	
  processes	
  and	
  risk	
  register	
  to	
  be	
  used	
  by	
  the	
  
WIRADA	
  Management	
  Committee.	
  

2. Robust	
  portfolio	
  review	
  
Using	
  international	
  and	
  independent	
  peer	
  review,	
  monitor	
  science	
  outputs	
  for	
  quality.	
  	
  

3. Balancing	
  research	
  product	
  and	
  scientific	
  outputs	
  	
  
Create	
  an	
  ethos	
  of	
  quality	
  research	
  delivery	
  and	
  require	
  the	
  preparation	
  of	
  scientific	
  outputs	
  by	
  
project	
  teams.	
  

Key	
  Performance	
  Measures	
  

• More	
  than	
  80%	
  of	
   the	
  WIRADA	
  deliverables	
  achieved	
  and	
  accepted	
  to	
  time	
  and	
  budget,	
  with	
  the	
  
delayed	
  deliverables	
  completed	
  within	
  thirty	
  days.	
  

• The	
  majority	
   of	
  WIRADA	
   research	
  outputs	
   embedded	
   in,	
   or	
   influential	
   on	
   the	
   implementation	
  of	
  
Bureau	
  operational	
  systems.	
  

• WIRADA	
  portfolio	
  subject	
  to	
  periodic	
  independent	
  peer	
  review	
  and	
  aligned	
  with	
  formal	
  reviews	
  of	
  
the	
  Improving	
  Water	
  Information	
  Program	
  and	
  Flagship	
  Program.	
  

• Scientific	
  publication	
  productivity	
  and	
  citation	
  index	
  at	
  or	
  above	
  the	
  CSIRO	
  benchmark.	
  

2.3.2. CHAMPION,	
  EVALUATE	
  AND	
  FEEDBACK	
  
Objective	
  –	
  Champion	
  the	
  research	
  outcomes;	
  assess	
  impact	
  and	
  adapt	
  the	
  WIRADA	
  research	
  program.	
  	
  

Strategies	
  

1. Communicate	
  for	
  impact	
  
Build	
  external	
  profile	
  of	
  the	
  outcomes	
  of	
  the	
  WIRADA	
  research	
  partnership	
  through	
  media	
  
coverage,	
  jurisdictional	
  and	
  industry	
  forums	
  and	
  contribution	
  to	
  international	
  initiatives.	
  	
  

2. Evaluate	
  research	
  impact,	
  uptake	
  and	
  report	
  back	
  
Undertake	
  assessment	
  of	
  research	
  impact,	
  research	
  uptake	
  and	
  report	
  back	
  to	
  investors	
  and	
  
stakeholders.	
  

3. Adjust	
  portfolio	
  focus	
  and	
  investment	
  profile	
  
Review	
  investment	
  portfolio,	
  renegotiate	
  investment	
  terms	
  by	
  the	
  investors,	
  redesign	
  research	
  
activities	
  to	
  achieve	
  agreed	
  focus	
  and	
  delivery.	
  

Key	
  Performance	
  Measures	
  

• WIRADA	
   research	
   outcomes	
   reported	
   in	
   media	
   coverage,	
   participation	
   in	
   key	
   jurisdictional	
   and	
  
industry	
  forums	
  and	
  contribution	
  to	
  international	
  initiatives.	
  

• Research	
  impact	
  assessment	
  undertaken	
  and	
  reported	
  in	
  the	
  WIRADA	
  Annual	
  Research	
  Report.	
  

• A	
  rolling	
  implementation	
  strategy	
  and	
  investment	
  profile	
  agreed	
  by	
  Bureau	
  and	
  CSIRO	
  through	
  the	
  
WIRADA	
  Management	
  Committee	
  

The	
  following	
  Sections	
  provide	
  amplification	
  on:	
  

• Investment	
  priorities	
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• Transitioning	
  research	
  to	
  operational	
  systems	
  	
  
• Research	
  collaboration	
  	
  
• Risk	
  management	
  	
  
• Communication	
  protocols	
  	
  
• Evaluation	
  	
  

	
   	
  



	
  

WIRADA	
  Implementation	
  Strategy	
  2013	
  –	
  2016	
   7	
  

3. Research	
  Investment	
  
Through	
  the	
  Commonwealth	
  Water	
  Act	
  2007,	
  the	
  Australian	
  Government	
  has	
  given	
  the	
  Bureau	
  of	
  
Meteorology	
  responsibility	
  for	
  compiling	
  and	
  delivering	
  comprehensive	
  water	
  information	
  across	
  the	
  water	
  
sector.	
  	
  

Improved	
  accessibility,	
  integration	
  and	
  use	
  of	
  national	
  water	
  resources	
  information	
  will	
  result	
  in	
  better-­‐
informed	
  policy	
  and	
  infrastructure	
  decisions	
  and	
  better	
  evaluation	
  of	
  water	
  sector	
  reforms.	
  This	
  will	
  also	
  
lead	
  to	
  greater	
  confidence	
  in	
  how	
  Australia	
  manages	
  this	
  vital	
  resource.	
  	
  

These	
  outcomes	
  require	
  substantial	
  innovation	
  and	
  this	
  can	
  only	
  be	
  achieved	
  through	
  a	
  world-­‐class	
  water	
  
information	
  research	
  and	
  development	
  program.	
  	
  

Strategic	
  and	
  effective	
  partnerships	
  in	
  research	
  planning,	
  execution,	
  delivery	
  and	
  adoption	
  are	
  fundamental	
  
to	
  CSIRO	
  achieving	
  its	
  research	
  and	
  adoption	
  objectives.	
  Partnerships	
  strengthen	
  cross-­‐disciplinary	
  
integration,	
  build	
  awareness	
  and	
  integration	
  across	
  multiple	
  organisations	
  and	
  ultimately	
  improve	
  the	
  
likelihood	
  of	
  adoption	
  of	
  research	
  outputs.	
  

	
  

3.1. Research	
  Investment	
  priorities	
  

The	
  shared	
  goal	
  of	
  the	
  Bureau	
  and	
  CSIRO	
  is	
  to	
  improve	
  the	
  management	
  of	
  Australia’s	
  water	
  resources	
  by	
  
delivering	
  value-­‐added	
  water	
  information	
  products	
  and	
  tools	
  based	
  on	
  a	
  comprehensive	
  and	
  robust	
  
nationwide	
  water	
  information	
  system.	
  	
  

To	
  meet	
  this	
  goal,	
  numerous	
  longstanding	
  challenges	
  within	
  the	
  Australian	
  water	
  information	
  domain	
  
require	
  resolution	
  including:	
  	
  

• Specifying	
  data	
  standards	
  for	
  water	
  information	
  management,	
  transfer,	
  storage,	
  access	
  and	
  update	
  
that	
  support	
  relationships	
  between	
  geographic	
  and	
  time-­‐dependent	
  characteristics;	
  

• Designing	
  an	
  enduring	
  information	
  system	
  architecture	
  and	
  governance	
  protocols	
  that	
  can	
  evolve	
  
over	
  time	
  as	
  technologies	
  and	
  system	
  requirements	
  change;	
  

• Improving	
  the	
  geographic	
  resolution,	
  frequency	
  and	
  national	
  coverage	
  of	
  critical	
  data	
  sets	
  required	
  
for	
  hydrological	
  analysis	
  including	
  rainfall,	
  runoff	
  and	
  evapotranspiration;	
  

• Integrating	
  multiple	
  data	
  sets,	
  models	
  and	
  reporting	
  systems	
  without	
  redeveloping	
  them;	
  
• Providing	
  accurate	
  assessments	
  of	
  the	
  stocks,	
  flows	
  and	
  interactions	
  of	
  water	
  across	
  the	
  Australian	
  

continent	
  at	
  multiple	
  spatial	
  and	
  temporal	
  scales	
  for	
  catchment	
  and	
  urban	
  areas,	
  rivers	
  and	
  
aquifers	
  (groundwater);	
  	
  

• Explicitly	
  assessing	
  and	
  reporting	
  confidence	
  intervals	
  for	
  data	
  and	
  model	
  outputs;	
  and	
  
• Developing	
  improved	
  short,	
  medium	
  and	
  long-­‐term	
  water	
  forecasting	
  capability.	
  

	
  

Significant	
  progress	
  has	
  been	
  made	
  on	
  addressing	
  many	
  of	
  these	
  challenges	
  in	
  the	
  first	
  five	
  years	
  of	
  
WIRADA.	
  

	
  

3.1.1. DRIVERS	
  FOR	
  RESEARCH	
  

Australia	
  has	
  one	
  of	
  the	
  most	
  variable	
  climates	
  in	
  the	
  world	
  and	
  this	
  tendency	
  towards	
  the	
  extremes	
  of	
  
drought	
  and	
  floods	
  is	
  increasing	
  due	
  to	
  climate	
  change.	
  Eight	
  ‘big’	
  water	
  scarcity	
  factors	
  have	
  been	
  
identified	
  that	
  demand	
  a	
  deep	
  knowledge	
  of	
  climate,	
  water	
  cycle	
  and	
  mechanism	
  to	
  manage	
  water	
  –	
  	
  

• drying	
  and	
  warming	
  climate;	
  	
  
• growing	
  urban	
  demand;	
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• over-­‐allocation	
  to	
  irrigation;	
  	
  
• expanding	
  plantations;	
  	
  
• bushfire	
  recovering	
  impacts;	
  	
  
• expanding	
  farm	
  dams;	
  	
  
• uncapped	
  groundwater	
  extraction	
  (BoM	
  2008).	
  	
  

	
  
The	
  National	
  Water	
  Initiative	
  and	
  the	
  $12.9	
  billion	
  Water	
  for	
  the	
  Future	
  Program	
  set	
  out	
  the	
  Council	
  of	
  
Australian	
  Governments	
  response	
  to	
  these	
  challenges.	
  The	
  NWI	
  is	
  a	
  long-­‐term	
  water	
  reform	
  process	
  which	
  
is	
  address	
  water	
  management	
  challenges	
  to	
  which	
  there	
  are	
  no	
  ‘off-­‐the-­‐shelf’	
  solutions.	
  	
  

The	
  role	
  for	
  research	
  in	
  water	
  management	
  to	
  underpin	
  the	
  National	
  Water	
  Initiative	
  and	
  Water	
  for	
  the	
  
Future	
  Program	
  is	
  relatively	
  clear:	
  	
  provide	
  solutions	
  to	
  the	
  immediate	
  challenges	
  facing	
  Australian	
  
communities	
  while	
  developing	
  the	
  understanding,	
  knowledge	
  and	
  tools	
  to	
  manage	
  Australia’s	
  water	
  
resources	
  under	
  more	
  extreme	
  and	
  uncertain	
  future	
  conditions.	
  	
  

Outlined	
  below	
  are	
  the	
  key	
  drivers	
  that	
  may	
  impact	
  on	
  the	
  evolution	
  and	
  delivery	
  of	
  the	
  WIRADA	
  research	
  
program	
  and	
  Flagship’s	
  broader	
  research	
  platform.	
  	
  

	
  

Policy and Programs  

Government	
  priorities	
  –	
  the	
  WIRADA	
  research	
  program	
  has	
  been	
  shaped	
  by	
  the	
  objectives	
  and	
  priorities	
  of	
  
the	
  National	
  Water	
  Initiative	
  and	
  Water	
  for	
  the	
  Future	
  Program	
  (of	
  which	
  the	
  Improving	
  Water	
  Information	
  
Program	
  is	
  a	
  part).	
  The	
  Bureau	
  will	
  be	
  required	
  to	
  respond	
  to	
  these	
  priorities	
  and	
  in	
  turn	
  the	
  WIRADA	
  
research	
  program	
  will	
  be	
  adjusted	
  to	
  remain	
  aligned	
  and	
  relevant.	
  

Broader	
  resource	
  management	
  policy	
  initiatives	
  could	
  benefit	
  from	
  some	
  of	
  the	
  foundation	
  research	
  within	
  
WIRADA	
  including	
  emissions	
  trading	
  (model	
  technology	
  could	
  be	
  repurposed	
  to	
  carbon	
  balance);	
  the	
  global	
  
need	
  to	
  maximise	
  food	
  production	
  (model	
  technology	
  could	
  be	
  repurposed	
  to	
  crop	
  biomass);	
  the	
  
information	
  economy	
  (e.g.	
  rural	
  access	
  the	
  broadband	
  could	
  open	
  up	
  a	
  new	
  demand	
  for	
  agricultural	
  
information	
  services);	
  Caring	
  for	
  our	
  Country	
  (investment	
  in	
  environmental	
  monitoring	
  infrastructure).	
  

International	
  collaboration	
  –	
  the	
  Bureau	
  is	
  the	
  lead	
  agency	
  representing	
  Australia’s	
  interests	
  at	
  
international	
  forums	
  e.g.	
  WMO,	
  GEO,	
  GEOSS.	
  As	
  water	
  scarcity	
  increases	
  focus	
  on	
  water	
  management	
  
there	
  is	
  an	
  opportunity	
  and,	
  most	
  likely,	
  expectation	
  that	
  Australia	
  will	
  take	
  leadership	
  on	
  some	
  of	
  these	
  
matters.	
  WIRADA	
  research	
  could	
  play	
  a	
  significant	
  supporting	
  role	
  in	
  these	
  initiatives,	
  however,	
  that	
  this	
  
may	
  also	
  impact	
  on	
  research	
  scope	
  and	
  timing	
  and	
  not	
  produce	
  any	
  tangible	
  benefits	
  for	
  CSIRO	
  or	
  Bureau.	
  

Beyond	
  water	
  information	
  –	
  Over	
  the	
  longer	
  term	
  AWRIS	
  could	
  be	
  evolved	
  to	
  serve	
  as	
  a	
  major	
  contributor	
  
to	
  an	
  Australian	
  National	
  Environmental	
  Information	
  System	
  (NEIS)	
  providing	
  information	
  on	
  the	
  carbon	
  
balance	
  and	
  greenhouse	
  gas	
  emissions,	
  soil	
  and	
  terrain	
  information,	
  agricultural	
  productivity	
  and	
  
environmental	
  health.	
  The	
  supporting	
  research	
  required	
  would	
  be	
  well	
  beyond	
  the	
  defined	
  scope	
  of	
  
WIRADA,	
  but	
  the	
  progression	
  is	
  made	
  more	
  likely	
  by	
  the	
  way	
  in	
  which	
  the	
  energy,	
  carbon	
  and	
  water	
  cycles	
  
are	
  intertwined	
  with	
  agriculture	
  and	
  ecosystems.	
  

	
  

Implementing Improving Water Information Program 

The	
  Australian	
  Government’s	
  Improving	
  Water	
  Information	
  Program	
  is	
  a	
  key	
  component	
  of	
  the	
  nation’s	
  
water	
  reform	
  agenda.	
  Led	
  by	
  the	
  Bureau	
  of	
  Meteorology,	
  and	
  supported	
  by	
  water	
  agencies	
  across	
  
Australia,	
  it	
  complements	
  the	
  other	
  key	
  elements	
  of	
  the	
  Water	
  for	
  the	
  Future	
  Program,	
  such	
  as	
  
infrastructure	
  investments,	
  water	
  market	
  reforms	
  and	
  the	
  purchase	
  of	
  water	
  rights	
  for	
  the	
  environment.	
  

The	
  Improving	
  Water	
  Information	
  Program	
  has	
  a	
  number	
  of	
  objectives,	
  including	
  those	
  listed	
  below.	
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1. Establish	
  enduring	
  national	
  water	
  data	
  sharing	
  and	
  licensing	
  arrangements.	
  	
  

2. Develop	
  and	
  disseminate	
  national	
  water	
  information	
  standards.	
  	
  

3. Build	
  and	
  maintain	
  the	
  Australian	
  Water	
  Resources	
  Information	
  System	
  to	
  underpin	
  all	
  of	
  the	
  
Bureau’s	
  water	
  information	
  products	
  and	
  services.	
  	
  

4. Collate,	
  standardise	
  and	
  archive	
  water	
  data	
  collected	
  by	
  over	
  200	
  organisations	
  named	
  in	
  the	
  
schedules	
  to	
  the	
  Water	
  Regulations	
  2008.	
  	
  

5. Support	
  water	
  data	
  collecting	
  organisations	
  to	
  improve	
  the	
  coverage,	
  currency	
  and	
  accuracy	
  of	
  water	
  
data	
  collected	
  around	
  Australia	
  and	
  to	
  enable	
  its	
  ready	
  transmission	
  to	
  the	
  Bureau.	
  	
  

6. Provide	
  the	
  Australian	
  public	
  with	
  free	
  online	
  access	
  to	
  reliable	
  water	
  information.	
  	
  

7. Analyse	
  trends	
  in	
  water	
  availability	
  and	
  quality	
  across	
  the	
  nation,	
  and	
  convey	
  this	
  information	
  to	
  the	
  
public	
  via	
  Australian	
  Water	
  Resources	
  Assessments.	
  	
  

8. Publicly	
  disclose	
  water	
  entitlements,	
  allocations,	
  trades	
  and	
  take	
  for	
  all	
  major	
  urban	
  and	
  rural	
  water	
  
supply	
  systems	
  in	
  an	
  annual	
  National	
  Water	
  Account.	
  	
  

9. Provide	
  effective	
  and	
  reliable	
  streamflow	
  forecasting	
  services	
  for	
  high	
  priority	
  water	
  supply	
  systems.	
  	
  

10. Enhance	
  the	
  science	
  and	
  technology	
  base	
  of	
  the	
  Bureau’s	
  water	
  information	
  products	
  and	
  services	
  by	
  
supporting	
  strategic	
  research	
  and	
  development.	
  	
  

Improving	
  Water	
  Information	
  Program	
  rollout	
  –	
  research	
  timing	
  and	
  questions	
  will	
  emerge	
  as	
  the	
  Bureau	
  
design,	
  develop	
  and	
  implement	
  water	
  accounting,	
  water	
  resource	
  assessment,	
  hydrological	
  forecasting	
  and	
  
the	
  Australian	
  Water	
  Resources	
  Information	
  System.	
  During	
  this	
  process	
  some	
  research	
  areas	
  will	
  transition	
  
from	
  fundamental	
  research	
  to	
  application	
  development.	
  	
  

Water	
  resource	
  assessments	
  will	
  evolve	
  –	
  the	
  Bureau’s	
  initial	
  focus	
  for	
  water	
  resource	
  assessment	
  and	
  
accounting	
  will	
  be	
  on	
  water	
  quantity,	
  availability	
  and	
  use	
  at	
  catchment	
  scale.	
  As	
  the	
  technology	
  for	
  spatial	
  
observation	
  and	
  estimation	
  evolves,	
  it	
  will	
  become	
  possible	
  to	
  provide	
  data	
  of	
  direct	
  relevance	
  to	
  individual	
  
landholders,	
  producers	
  and	
  households.	
  Assessments	
  will	
  be	
  extended	
  to	
  consider	
  water	
  quality	
  
(accounting	
  for	
  water	
  resources	
  quality	
  from	
  a	
  use	
  value	
  perspective;	
  early	
  warning	
  of	
  groundwater	
  
degradation;	
  near	
  real	
  time	
  observation	
  of	
  river	
  salinity),	
  and	
  environmental	
  water	
  management	
  with	
  
associated	
  reporting	
  on	
  water	
  ecosystem	
  response.	
  Research	
  will	
  need	
  to	
  evolve	
  to	
  support	
  a	
  greater	
  data	
  
granularity,	
  range	
  of	
  parameters,	
  systems	
  understanding	
  and	
  transition	
  from	
  retrospective	
  to	
  prospective	
  
assessment	
  (drawing	
  on	
  water	
  forecasting).	
  	
  

Forecasting	
  water	
  availability	
  –	
  water	
  markets	
  will	
  mature	
  to	
  use	
  and	
  depend	
  on	
  forecasting	
  water	
  
availability.	
  The	
  majority	
  of	
  water	
  sharing	
  plans	
  (or	
  equivalent)	
  will	
  be	
  reviewed	
  over	
  the	
  next	
  five	
  years.	
  
The	
  underpinning	
  research	
  and	
  information	
  will	
  come	
  under	
  increasing	
  scrutiny	
  –	
  emphasis	
  on	
  quantifying	
  
and	
  qualifying	
  uncertainty	
  will	
  be	
  critical.	
  

	
  

End user developments 

Users	
  will	
  drive	
  change	
  –	
  with	
  increased	
  accessibility	
  to	
  water	
  information,	
  users	
  will	
  demand	
  customised,	
  
higher	
  resolution	
  (in	
  space	
  and	
  time)	
  and	
  accurate	
  water	
  information.	
  This	
  will	
  require	
  tools	
  and	
  techniques	
  
to	
  manage	
  higher	
  numbers	
  of	
  transactions	
  and	
  rapidly	
  retrieve,	
  interpret	
  and	
  represent	
  water	
  information	
  
in	
  near	
  real	
  time	
  ultimately	
  to	
  seamless	
  prediction	
  services.	
  Is	
  the	
  research	
  capacity	
  geared	
  to	
  respond	
  in	
  a	
  
timely	
  way	
  to	
  rapidly	
  increasing	
  client	
  side	
  demand?	
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Location-­‐based	
  services	
  –	
  location-­‐based	
  services	
  (my	
  place,	
  now,	
  future)	
  will	
  demand	
  customised	
  solutions	
  
at	
  high	
  resolutions	
  in	
  time	
  and	
  space.	
  Water	
  information	
  services	
  will	
  therefore	
  need	
  to	
  support	
  multi-­‐scale	
  
products.	
  	
  

Centralised	
  to	
  distributed	
  services	
  –	
  the	
  Bureau’s	
  information	
  products	
  and	
  services	
  will	
  be	
  used	
  to	
  deliver	
  
independent	
  information	
  services.	
  These	
  services	
  may	
  be	
  mission	
  critical	
  (e.g.	
  flood	
  forecasting	
  for	
  
emergency	
  response).	
  New	
  technologies	
  and	
  solutions	
  to	
  support	
  cost	
  effective	
  and	
  computationally	
  
efficient	
  distributed	
  modelling,	
  data	
  access	
  and	
  real	
  time	
  update	
  may	
  be	
  required	
  and	
  shape	
  future	
  water	
  
information	
  systems	
  research.	
  

	
  

Technical developments 

Leadership	
  in	
  standards	
  setting	
  –	
  water	
  data	
  transfer	
  and	
  sharing	
  is	
  founded	
  on	
  adopting	
  standards	
  and	
  
protocols.	
  WIRADA	
  researchers	
  are	
  active	
  at	
  an	
  international	
  level	
  through	
  OGC,	
  CUAHSI	
  and	
  WMO	
  to	
  
deliver	
  WaterML2.0.	
  	
  

Technology	
  will	
  drive	
  change	
  –	
  the	
  volume,	
  diversity,	
  source/nature	
  of	
  sensors	
  will	
  dramatically	
  increase.	
  
Higher	
  resolution	
  (in	
  time	
  and	
  space),	
  multi-­‐spectral	
  space-­‐based	
  sensors	
  will	
  expand	
  dramatically	
  over	
  the	
  
next	
  5	
  to	
  10	
  years	
  and	
  will	
  be	
  collected	
  by	
  a	
  greater	
  number	
  of	
  organisations	
  and	
  nations.	
  This	
  will	
  require	
  
tools	
  and	
  techniques	
  to	
  assimilate,	
  validate,	
  store,	
  retrieve,	
  interpret	
  and	
  present	
  water	
  information	
  –	
  in	
  
near	
  real	
  time.	
  The	
  Australian	
  government	
  is	
  considering	
  its	
  space	
  strategy	
  and	
  Senate	
  enquiries	
  have	
  
identified	
  earth	
  observation	
  for	
  water	
  resources	
  management	
  as	
  a	
  key	
  driver	
  for	
  this.	
  Conversely,	
  
Australia’s	
  space	
  strategy	
  is	
  likely	
  to	
  have	
  a	
  profound	
  influence	
  on	
  technological	
  development	
  in	
  WIRADA	
  
and	
  beyond.	
  

	
  

3.1.2. RESEARCH	
  DIRECTIONS	
  

The	
  drivers	
  outlined	
  in	
  Section	
  3.1.1	
  will	
  shape	
  the	
  research	
  priorities	
  for	
  WIRADA.	
  From	
  our	
  current	
  
understanding	
  of	
  the	
  research	
  challenges	
  and	
  their	
  achievability,	
  this	
  section	
  sets	
  out	
  research	
  investment	
  
directions	
  for	
  WIRADA	
  over	
  the	
  next	
  three	
  years.	
  These	
  research	
  directions	
  will	
  be	
  reviewed	
  annually	
  and	
  
refined	
  according	
  to	
  new	
  research	
  and	
  knowledge	
  (including	
  those	
  generated	
  from	
  the	
  Flagship’s	
  broader	
  
research	
  platform),	
  and	
  progress	
  in	
  the	
  implementation	
  of	
  the	
  Bureau’s	
  water	
  information	
  policies,	
  
products,	
  services	
  and	
  operational	
  systems.	
  	
  

Water	
  information	
  systems	
  research	
  and	
  development	
  has	
  a	
  significant	
  contribution	
  to	
  make	
  in	
  WIRADA	
  as	
  
the	
  Bureau	
  designs	
  and	
  implements	
  state-­‐of-­‐the-­‐art	
  environmental	
  information	
  systems,	
  including	
  AWRIS.	
  
The	
  functionality	
  and	
  technical	
  sophistication	
  of	
  AWRIS	
  and	
  other	
  systems	
  will	
  need	
  to	
  expand	
  through	
  
increased	
  standardisation	
  and	
  adoption	
  of	
  standard	
  architectural	
  patterns,	
  semantics	
  integration,	
  systems	
  
integration,	
  [de]centralisation	
  and	
  multi-­‐facetted	
  data	
  service	
  provision.	
  There	
  will	
  therefore	
  be	
  an	
  on-­‐
going	
  requirement	
  for	
  research	
  into,	
  and	
  development	
  of,	
  best	
  practice	
  information	
  management,	
  and	
  
integration	
  solutions.	
  	
  

The	
  requirements	
  for	
  accurate	
  and	
  timely	
  (regular)	
  Water	
  Resource	
  Assessment	
  and	
  Accounting	
  will	
  
increase	
  in	
  the	
  future	
  as	
  the	
  water	
  information	
  user	
  base	
  grows.	
  Water	
  resource	
  assessments	
  are	
  likely	
  to	
  
evolve	
  to	
  support	
  real-­‐time	
  decision-­‐making.	
  Water	
  availability	
  outlooks	
  will	
  draw	
  on	
  the	
  water	
  forecasting	
  
service	
  to	
  provide	
  improved	
  information	
  to	
  support	
  the	
  functioning	
  of	
  water	
  markets.	
  Water	
  resource	
  
assessments	
  will	
  require	
  quantification	
  of	
  the	
  impact	
  of	
  climate	
  change	
  on	
  the	
  changing	
  state	
  and/or	
  
threshold	
  conditions	
  for	
  Australia’s	
  critical	
  water	
  resource	
  systems	
  –	
  with	
  focus	
  on	
  managing	
  risk	
  and	
  
thereby	
  improved	
  understanding	
  of	
  extreme	
  events.	
  Research	
  will	
  also	
  need	
  to	
  be	
  extended	
  to	
  support	
  
water	
  quality	
  management	
  and	
  environmental	
  water	
  assessments	
  which	
  will	
  need	
  to	
  draw	
  on	
  expertise	
  
outside	
  the	
  existing	
  complement	
  of	
  WIRADA	
  researchers.	
  It	
  is	
  anticipated	
  in	
  the	
  medium	
  to	
  longer	
  term	
  
that	
  resource	
  assessments	
  will	
  integrate	
  the	
  water,	
  carbon,	
  greenhouse	
  gas	
  and	
  energy	
  balances,	
  as	
  
coupled	
  through	
  the	
  land	
  surface,	
  ecosystems,	
  crops	
  and	
  forests.	
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Of	
  all	
  the	
  research	
  areas	
  Water	
  Forecasting	
  has	
  the	
  greatest	
  potential	
  to	
  add	
  economic	
  and	
  social	
  value.	
  
Water	
  forecasting	
  is	
  a	
  rapidly	
  maturing	
  science	
  and	
  will	
  be	
  shaped	
  over	
  the	
  coming	
  years	
  with	
  a	
  focus	
  on	
  
enhanced	
  flood	
  forecasting	
  and	
  continuous	
  flow	
  forecasting.	
  Increased	
  skill	
  in	
  short-­‐term	
  and	
  seasonal	
  
water	
  forecasting	
  is	
  fundamentally	
  reliant	
  on	
  improved	
  precision	
  in	
  weather	
  and	
  climate	
  forecasting.	
  Highly	
  
prospective	
  areas	
  of	
  research	
  include	
  probabilistic	
  forecasting	
  and	
  verification;	
  inundation	
  monitoring,	
  
hydrodynamics	
  and	
  forecasting	
  to	
  support	
  emergency	
  response	
  and	
  relief;	
  and	
  integration	
  of	
  a	
  wider	
  range	
  
of	
  remote	
  sensing	
  observations	
  and	
  distributed	
  sensor	
  networks	
  (e.g.	
  cosmic	
  ray	
  soil	
  moisture	
  sensor	
  
technology)	
  to	
  provide	
  real	
  time	
  information	
  on	
  catchment	
  status	
  to	
  support	
  forecasting.	
  Long	
  term	
  (years	
  
to	
  decadal)	
  water	
  forecasting	
  will	
  be	
  developed	
  to	
  capitalise	
  on,	
  and	
  link	
  with	
  the	
  significant	
  body	
  of	
  
climate	
  change	
  research.	
  Renewed	
  interest	
  in	
  flash	
  flood	
  forecasting	
  following	
  major	
  flood	
  events	
  in	
  2010	
  
and	
  2011	
  may	
  direct	
  some	
  of	
  the	
  increased	
  research	
  activity.	
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4. Research	
  Delivery	
  and	
  Collaboration	
  
This	
  section	
  outlines	
  WIRADA	
  research	
  delivery,	
  capability	
  requirements	
  and	
  opportunities	
  for	
  
collaboration.	
  

4.1. Research	
  delivery	
  

In	
  the	
  context	
  of	
  WIRADA,	
  the	
  primary	
  path	
  for	
  delivery	
  for	
  the	
  majority	
  of	
  the	
  research	
  outputs	
  will	
  be	
  to	
  
and/or	
  through	
  the	
  Bureau.	
  To	
  effectively	
  and	
  efficiently	
  deliver	
  research	
  the	
  following	
  actions	
  need	
  to	
  be	
  
addressed:	
  

• clarity	
  in	
  roles,	
  functions	
  and	
  responsibilities	
  for	
  Bureau	
  and	
  CSIRO	
  teams;	
  
• alignment	
  of	
  the	
  research	
  to	
  support	
  the	
  priorities	
  and	
  phasing	
  of	
  development	
  of	
  Bureau	
  Water	
  

information	
  Systems,	
  Products	
  and	
  Services;	
  
• design	
  specifications,	
  quality	
  measures,	
  and/or	
  formats	
  for	
  research	
  outputs;	
  and	
  
• support	
  (e.g.	
  documentation	
  or	
  training)	
  to	
  enable	
  the	
  use	
  and/or	
  implement	
  the	
  research.	
  	
  

4.1.1. ROLES	
  AND	
  FUNCTIONS	
  

The	
  WIRADA	
  partnership	
  arrangements	
  are	
  well	
  supported	
  by	
  the	
  Bureau	
  through	
  Project	
  Sponsors	
  for	
  
each	
  project	
  and	
  being	
  linked	
  to	
  Business	
  Lead	
  (domain	
  specialists)	
  and	
  Technical	
  Lead	
  (delivery	
  specialists).	
  
In	
  the	
  context	
  of	
  WIRADA,	
  a	
  range	
  of	
  roles	
  and	
  responsibilities	
  to	
  facilitate	
  the	
  design,	
  development,	
  
implementation	
  and	
  transition	
  of	
  research	
  into	
  operations	
  are	
  recognised.	
  	
  To	
  ensure	
  efficient	
  and	
  effective	
  
uptake	
  of	
  research	
  outputs	
  there	
  must	
  be	
  a	
  close	
  and	
  regular	
  working	
  relationship	
  between	
  the	
  Research	
  
Project	
  Leader,	
  Business	
  Lead	
  and	
  Technical	
  Lead.	
  A	
  summary	
  of	
  these	
  roles	
  is	
  provided	
  in	
  Table	
  1	
  Roles	
  at	
  
the	
  ‘research	
  interface’1.	
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Table	
  1	
  Roles	
  at	
  the	
  ‘research	
  interface’	
  

Role	
  	
   Responsibilities	
  

Project	
  Sponsor	
  
(Bureau)	
  

• Champion	
  the	
  WIRADA	
  activities	
  within	
  the	
  Bureau	
  of	
  Meteorology;	
  

• Promote	
  the	
  WIRADA	
  activities	
  outside	
  the	
  Bureau	
  of	
  Meteorology;	
  

• Manage	
  the	
  identification	
  of	
  Bureau	
  needs/requirements;	
  

• Identify	
  the	
  research	
  gaps/needs	
  to	
  address	
  these	
  requirements;	
  

• Prioritise	
  the	
  research	
  gaps/needs;	
  

• Manage	
  the	
  Bureau	
  resource	
  inputs	
  to	
  all	
  elements	
  of	
  product	
  identification	
  
through	
  R&D	
  to	
  product	
  implementation;	
  	
  

• Review	
  and	
  endorse	
  Project	
  Agreements;	
  and	
  

• Manage	
  the	
  review	
  progress	
  against	
  milestones	
  and	
  approve	
  payment	
  of	
  
invoices.	
  	
  

Business	
  Lead	
  
(Bureau)	
  

• Identify	
  and	
  manage	
  the	
  user/Bureau	
  interface;	
  

• Lead	
  the	
  identification	
  and	
  development	
  of	
  Bureau	
  products	
  and	
  services;	
  

• Identify	
  the	
  research	
  and	
  development	
  required	
  to	
  support	
  the	
  production	
  
of	
  these	
  products	
  and	
  services;	
  

• Identify	
  the	
  R&D	
  gaps	
  that	
  	
  need	
  to	
  be	
  filled;	
  

• Contribute	
  to	
  the	
  development	
  of	
  Project	
  Agreements;	
  	
  

• Works	
  on	
  research	
  transition	
  to	
  the	
  implementation	
  process	
  with	
  the	
  
Technical	
  Lead	
  and	
  Research	
  Project	
  Leader;	
  and	
  

• Review	
  progress	
  against	
  milestones	
  and	
  requirements.	
  

Technical	
  Lead	
  
(Bureau)	
  

• Contribute	
  to	
  the	
  identification	
  of	
  Bureau	
  products/services;	
  

• Contribute	
  to	
  the	
  user	
  interface	
  discussions;	
  

• Lead	
  and	
  manage	
  the	
  implementation	
  R&D	
  outputs	
  as	
  Bureau	
  products	
  and	
  
services;	
  

• Identify	
  development	
  and	
  implementation	
  requirements/specifications;	
  

• Define	
  methods	
  of	
  delivering	
  products	
  from	
  research	
  to	
  trial/testing	
  stages;	
  

• Develop	
  Quality	
  Control	
  procedures	
  for	
  product	
  delivery	
  using	
  the	
  Bureau	
  
agreed	
  processes;	
  

• Contribute	
  to	
  the	
  development	
  of	
  Project	
  Agreements;	
  	
  

• Works	
  on	
  research	
  transition	
  to	
  the	
  implementation	
  process	
  with	
  the	
  
Business	
  Lead	
  and	
  Research	
  Project	
  Leader;	
  and	
  

• Assist	
  in	
  the	
  review	
  of	
  progress	
  against	
  milestones	
  from	
  an	
  implementation	
  
perspective.	
  

Research	
  Project	
  
Leader	
  

• Manage	
  the	
  research–Bureau	
  interface;	
  

• Lead	
  the	
  identification	
  and	
  development	
  of	
  research	
  to	
  meet	
  Bureau	
  water	
  
information	
  products,	
  services	
  or	
  system	
  requirements;	
  

• Identify	
  the	
  research	
  and	
  development	
  required	
  to	
  support	
  new	
  or	
  next	
  
generation	
  water	
  information	
  products,	
  services	
  or	
  systems;	
  

• Develop	
  Project	
  Agreements;	
  	
  

• Manage	
  research	
  project	
  teams	
  for	
  on-­‐time	
  and	
  budget	
  delivery;	
  

• Work	
  on	
  research	
  transition	
  to	
  the	
  implementation	
  process	
  with	
  the	
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Role	
  	
   Responsibilities	
  

Technical	
  Lead	
  and	
  Business	
  Lead;	
  and	
  

• Report	
  progress	
  against	
  milestones	
  and	
  requirements.	
  

Research	
  Stream	
  
Leader	
  

• Support	
  Research	
  Project	
  Leaders	
  in	
  project	
  design	
  and	
  facilitate	
  resourcing	
  
the	
  appropriately	
  skilled	
  researchers	
  

• Provide	
  leadership	
  in	
  portfolio	
  design	
  with	
  particular	
  attention	
  to	
  integration	
  
across	
  projects	
  within	
  the	
  WIRADA	
  Portfolio	
  	
  

• Work	
  on	
  research	
  transition	
  to	
  the	
  implementation	
  process	
  with	
  Research	
  
Project	
  Leaders,	
  Technical	
  Leads	
  and	
  Business	
  Leads;	
  

• Monitor	
  and	
  facilitate	
  the	
  research–Bureau	
  interface;	
  and	
  

• Review	
  progress	
  against	
  milestones	
  and	
  requirements.	
  

Team	
  Members	
  
(Bureau)	
  

• Provide	
  input/contribute	
  to	
  the	
  Project	
  Activities	
  as	
  outlined	
  in	
  the	
  Project	
  
Agreements;	
  

• Represent	
  the	
  Bureau’s	
  needs/interests	
  in	
  the	
  Project	
  Activities;	
  

• Assist	
  in	
  the	
  review	
  of	
  progress	
  against	
  milestones;	
  and	
  

• Assist	
  in	
  the	
  development	
  of	
  Project	
  Agreements.	
  

	
  

	
  

The	
  overarching	
  management	
  arrangements	
  for	
  WIRADA	
  are	
  outlined	
  in	
  	
  

Table	
  2	
  Roles,	
  functions	
  and	
  lead	
  responsibilities	
  for	
  WIRADA	
  implementation2	
  –	
  noting	
  the	
  role	
  of	
  
Communication	
  and	
  Adoption	
  in	
  the	
  R&D	
  to	
  operations	
  process.	
  

Table	
  2	
  Roles,	
  functions	
  and	
  lead	
  responsibilities	
  for	
  WIRADA	
  implementation	
  

WIRADA	
  Function	
   Responsibility	
   Lead	
  

Governance	
   Fiduciary,	
  
accountability	
  

WIRADA	
  Management	
  Committee	
  

Leadership	
   Research	
  strategy	
   WIRADA	
  Director,	
  Flagship	
  Science	
  Director,	
  
CSIRO	
  Program	
  Leaders,	
  WIRADA	
  Stream	
  and	
  
Project	
  Leaders	
  

	
   Products	
  &	
  Services	
   Bureau	
  Assistant	
  Directors,	
  WR&T	
  Manager,	
  
Section	
  Heads	
  and	
  Technical	
  Leads	
  

Management	
   Research	
  development	
   WIRADA	
  Director,	
  Stream	
  and	
  Project	
  Leaders,	
  
Deputy	
  Director,	
  Assistant	
  Directors,	
  R&D	
  
Manager,	
  Section	
  Heads	
  

	
   Coordination	
   WIRADA	
  Director,	
  Bureau	
  WR&T	
  Manager	
  

	
   Performance	
  
Management	
  	
  

WIRADA	
  Director,	
  Bureau	
  WR&T	
  Manager	
  

	
   Reporting	
   WIRADA	
  Director,	
  Project	
  Leaders	
  

	
   Communication	
  &	
  
Adoption	
  

Flagship	
  Communication	
  Manager,	
  WIRADA	
  
Communicator,	
  Bureau	
  Communication	
  
Manager	
  

Project	
  development	
   Design	
   Project	
  Leaders,	
  Bureau	
  Business	
  Lead,	
  
Technical	
  Lead	
  

	
   Approval	
   WIRADA	
  Management	
  Committee	
  through	
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WIRADA	
  Function	
   Responsibility	
   Lead	
  

WIRADA	
  Director,	
  Bureau	
  Assistant	
  Directors	
  
(Sponsors),	
  WR&T	
  Manager	
  

Project	
  implementation	
   Research	
   Project	
  Leader	
  and	
  Activity	
  Leaders	
  

	
   Integration	
   Business	
  Lead,	
  Technical	
  Lead	
  

Project	
  finalisation	
   Research	
   Project	
  Leader	
  

	
   Operationalisation	
   Technical	
  Lead	
  

	
  

4.1.2. RESEARCH	
  ALIGNMENT	
  

The	
  success	
  of	
  WIRADA	
  will	
  be	
  judged	
  on	
  the	
  ability	
  to	
  deliver	
  solutions	
  that	
  can	
  be	
  used	
  and/or	
  
implemented	
  by	
  the	
  Bureau	
  to	
  prepare	
  and	
  evolve	
  its	
  Systems,	
  Products	
  and	
  Services.	
  To	
  be	
  successful	
  
WIRADA	
  research	
  will:	
  

• support	
  implementation	
  choices	
  and	
  decisions	
  on	
  Systems,	
  Products	
  and	
  Services	
  
• align	
  with	
  the	
  priorities	
  and	
  delivery	
  schedules	
  for	
  Systems,	
  Products	
  and	
  Services	
  
• help	
  position	
  the	
  Bureau	
  to	
  evolve	
  and	
  generate	
  new	
  Systems,	
  Products	
  and	
  Services.	
  

The	
  foundation	
  for	
  success	
  is	
  regular,	
  quality	
  dialogue	
  between	
  CSIRO	
  and	
  the	
  Bureau.	
  	
  

Scheduling	
  of	
  research	
  outputs	
  into	
  operational	
  development	
  processes	
  will	
  be	
  specified	
  during	
  the	
  
preparation	
  of	
  the	
  Research	
  Transition	
  Plan	
  for	
  each	
  project.	
  	
  

4.1.3. TRANSITIONING	
  RESEARCH	
  TO	
  OPERATIONS	
  –	
  ACTION	
  PLAN	
  

WIRADA	
  projects	
  will	
  provide	
  information	
  and/or	
  tools	
  that	
  will	
  inform	
  or	
  be	
  incorporated	
  into	
  the	
  
development	
  of	
  the	
  Bureau’s	
  water	
  information	
  policies,	
  systems,	
  products	
  or	
  services.	
  Research	
  is	
  an	
  
integral	
  part	
  of	
  operationalising	
  any	
  information	
  product	
  or	
  service.	
  The	
  transition	
  from	
  research	
  to	
  
operational	
  systems	
  should	
  therefore	
  be	
  managed	
  as	
  a	
  staged	
  process	
  with	
  evaluation,	
  feedback,	
  decision	
  
points	
  and	
  agreed	
  responsibilities	
  for	
  the	
  research	
  and	
  operational	
  teams.	
  	
  

WIRADA	
  research	
  has	
  not	
  been	
  designed	
  (or	
  required)	
  to	
  develop	
  a	
  fully	
  functional	
  operational	
  systems	
  but	
  
rather	
  provide	
  knowledge	
  and	
  components	
  to	
  systems	
  that	
  are	
  still	
  in	
  the	
  process	
  of	
  being	
  defined	
  and	
  
designed.	
  	
  

Appendix	
  A	
  outlines	
  a	
  framework	
  to	
  facilitate	
  the	
  transition	
  of	
  WIRADA	
  research	
  outputs	
  to	
  a	
  point	
  where	
  
they	
  can	
  contribute	
  to	
  the	
  development	
  and/or	
  operationalisation	
  of	
  the	
  Bureau’s	
  water	
  information	
  
policies,	
  systems,	
  products	
  or	
  services.	
  In	
  summary,	
  the	
  high	
  level	
  framework	
  consists	
  of	
  the	
  following	
  
steps:	
  

1. Project	
  Phases:	
  Identify	
  project	
  phases	
  or	
  categories	
  which	
  characterise	
  where	
  an	
  output	
  of	
  a	
  
project	
  would	
  be	
  delivered.	
  The	
  lifecycle	
  for	
  a	
  project	
  would	
  typically	
  involve	
  moving	
  through	
  some	
  
(not	
  all)	
  the	
  phases	
  with	
  appropriate	
  decision	
  points	
  (staging	
  gates)	
  identified	
  along	
  the	
  way.	
  
Knowing	
  what	
  phase	
  a	
  project	
  is	
  at	
  will	
  provide	
  valuable	
  information	
  of	
  the	
  effort	
  and	
  time	
  
required	
  before	
  it	
  can	
  become	
  operational.	
  	
  

2. Staging	
  Gates:	
  Identify	
  the	
  process	
  required	
  at	
  each	
  staging	
  gate	
  (decision	
  point)	
  of	
  the	
  transition	
  
process.	
  That	
  is,	
  the	
  questions	
  and	
  criteria	
  that	
  needs	
  to	
  be	
  met	
  to	
  allow	
  further	
  investment	
  to	
  take	
  
place	
  and	
  work	
  to	
  continue	
  (resulting	
  in	
  the	
  Go/No	
  Go	
  outcome).	
  This	
  process	
  may	
  include	
  the	
  
change	
  in	
  responsibility	
  between	
  CSIRO	
  and	
  the	
  Bureau	
  in	
  moving	
  to	
  the	
  next	
  phase.	
  

3. Feedback:	
  Appropriate	
  feedback	
  loops	
  that	
  will	
  help	
  to	
  control,	
  regulate	
  and	
  inform	
  the	
  transition	
  
process.	
  Feedback	
  will	
  occur	
  at	
  the	
  completion	
  of	
  a	
  project	
  (to	
  assist	
  planning	
  the	
  next	
  phase)	
  and	
  
also	
  occur	
  during	
  regular	
  governance	
  meetings	
  and	
  progress	
  reporting.	
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4. Governance:	
  Apply	
  a	
  governance	
  model	
  for	
  the	
  transition	
  process.	
  This	
  could	
  be	
  through	
  an	
  
individual	
  or	
  a	
  joint	
  committee	
  (e.g.	
  Operational	
  Systems	
  Implementation	
  Committee)	
  with	
  
responsibility	
  to	
  apply	
  the	
  framework	
  to	
  WIRADA	
  projects	
  as	
  an	
  ongoing	
  process.	
  

The	
  actions	
  identified	
  to	
  maximise	
  the	
  outcomes	
  from	
  research	
  and	
  facilitate	
  effective	
  uptake	
  and	
  
implementation	
  of	
  WIRADA	
  research	
  outputs	
  are:	
  

• Assign	
  roles:	
  	
  Agree	
  the	
  role	
  description	
  for	
  Business	
  Leads	
  and	
  Technical	
  Leads	
  and	
  identify	
  
appropriately	
  skilled	
  staff	
  for	
  each	
  research	
  project.	
  

• Form	
  team:	
  	
  Establish	
  regular	
  (minimum	
  monthly)	
  communications	
  within	
  research	
  projects	
  
between	
  Research	
  Project	
  Leaders,	
  Business	
  Leads	
  and	
  Technical	
  Leads.	
  	
  

• Performance	
  criteria:	
  	
  Document	
  performance	
  criteria	
  and	
  staged	
  verification	
  process	
  as	
  part	
  of	
  
the	
  research	
  project	
  plans.	
  

• Informal	
  briefings:	
  	
  Short	
  verbal	
  briefings	
  (<30	
  min)	
  on	
  progress	
  are	
  provided	
  to	
  the	
  Project	
  
Sponsor	
  (or	
  Project	
  Sponsors	
  Agent),	
  Research	
  Stream	
  Leader,	
  Water	
  Research	
  &	
  Training	
  Manager	
  
and	
  Alliance	
  Director	
  on	
  a	
  regular	
  monthly	
  basis.	
  

• Collaboration	
  tools:	
  	
  Investigate	
  the	
  options	
  and	
  guidelines	
  for	
  using	
  collaboration	
  tools	
  
(SharePoint,	
  Jira,	
  Wikis,	
  Google	
  Wave)	
  to	
  improve	
  communication	
  and	
  transparency	
  between	
  
CSIRO	
  and	
  the	
  Bureau.	
  

• Supported	
  IT	
  platforms:	
  IT	
  Infrastructure	
  and	
  Planning	
  to	
  prepare	
  and/or	
  distribute	
  documentation	
  
on	
  supported	
  platform(s)	
  and	
  software	
  to	
  Technical	
  Leads.	
  	
  	
  

• Data	
  Management	
  standards:	
  	
  Data	
  Management	
  to	
  prepare	
  and/or	
  distribute	
  documentation	
  on	
  
supported	
  data	
  formats	
  and	
  standards	
  including	
  metadata	
  requirements	
  to	
  Technical	
  Leads.	
  

• Data	
  access:	
  	
  Technical	
  Leads	
  to	
  coordinate	
  access	
  to	
  Bureau-­‐held	
  data	
  sets	
  or	
  data	
  streams.	
  	
  
Amend	
  WIRADA	
  research	
  project	
  data	
  request	
  process	
  with	
  the	
  technical	
  lead	
  and	
  the	
  first	
  point	
  of	
  
contact.	
  

• Third	
  party	
  data	
  streams:	
  	
  Data	
  Management	
  to	
  prepare	
  policy	
  for	
  sourcing	
  and	
  managing	
  third	
  
party	
  data	
  streams	
  required	
  for	
  modelling	
  e.g.	
  remotely	
  sensed	
  data.	
  

4.2. Research	
  capability	
  

The	
  following	
  strategies	
  will	
  be	
  adopted	
  to	
  ensure	
  high	
  calibre	
  and	
  focused	
  research	
  effort	
  is	
  maintained	
  
over	
  the	
  term	
  of	
  WIRADA:	
  

• Dedicated	
  team	
  –	
  majority	
  of	
  lead	
  scientists	
  with	
  >70%	
  allocated	
  to	
  WIRADA	
  projects.	
  	
  
• Grow	
  team	
  –	
  working	
  proactively	
  with	
  CSIRO	
  Program	
  Leaders	
  and	
  CAWCR	
  to	
  access	
  the	
  required	
  

balance	
  of	
  skills	
  and	
  experience.	
  WIRADA	
  can	
  also	
  take	
  advantage	
  of	
  PhD	
  and	
  Postdoc	
  schemes	
  
available	
  to	
  Flagships	
  and	
  Divisions	
  through	
  CSIRO.	
  

• Bureau	
  participation	
  	
  –	
  targeted	
  involvement	
  of	
  researchers	
  from	
  the	
  Bureau	
  in	
  WIRADA	
  projects,	
  
in	
  particular	
  to	
  research	
  transition	
  and	
  uptake.	
  

• Strategic	
  input	
  –	
  strategic	
  involvement	
  of	
  senior	
  research	
  leaders	
  for	
  critical	
  project	
  phases	
  e.g.	
  
scientific	
  review	
  panels	
  for	
  both	
  planning	
  and	
  scientific	
  progress	
  reviews.	
  

• Collaboration	
  –	
  grow	
  ‘value-­‐add’	
  research	
  support	
  to	
  the	
  program	
  through	
  targeted	
  research	
  
collaborations.	
  

As	
  the	
  research	
  type	
  and	
  maturity	
  changes	
  over	
  the	
  term	
  of	
  WIRADA,	
  so	
  too	
  will	
  the	
  capability	
  
requirements.	
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4.3. 	
  Research	
  collaboration	
  

The	
  success	
  of	
  WIRADA	
  is	
  critically	
  dependent	
  on	
  the	
  quality	
  of	
  the	
  relationship	
  between	
  CSIRO	
  and	
  the	
  
Bureau.	
  Approaches	
  to	
  research	
  delivery	
  including	
  definition	
  of	
  roles,	
  responsibilities	
  and	
  the	
  transition	
  
process	
  are	
  outlined	
  in	
  Section	
  4.1.	
  	
  

The	
  success	
  of	
  WIRADA	
  will	
  be	
  augmented	
  by	
  developing	
  strong:	
  

• internal	
  (to	
  CSIRO)	
  research	
  linkages,	
  in	
  particular	
  with	
  Water	
  for	
  a	
  Healthy	
  Country	
  Themes;	
  and	
  
• external	
  research	
  collaborations	
  that	
  can	
  add	
  value	
  and	
  imprimatur	
  to	
  WIRADA	
  outputs	
  and	
  Bureau	
  

outcomes.	
  	
  

Project-­‐level	
  collaborations	
  (in	
  particular	
  the	
  university	
  sector)	
  will	
  be	
  identified	
  and	
  approved	
  through	
  
Project	
  Agreements.	
  

The	
  must	
  have	
  Program-­‐level	
  collaborations	
  outcomes	
  include:	
  

• Centre	
  for	
  Australian	
  Weather	
  and	
  Climate	
  Research	
  –	
  CAWCR	
  is	
  a	
  partnership	
  between	
  CSIRO	
  
and	
  the	
  Bureau	
  that	
  provides	
  significant	
  capability	
  at	
  the	
  climate	
  and	
  water	
  interface.	
  Strengths	
  in	
  
earth	
  observation,	
  data	
  assimilation	
  and	
  modelling.	
  CACWR	
  will	
  design,	
  develop	
  and	
  make	
  
operational	
  the	
  Australian	
  Climate	
  Community	
  Earth	
  Simulation	
  System	
  (ACCESS).	
  Outcomes	
  
sought	
  from	
  collaboration	
  include:	
  

o access	
  to	
  CAWCR	
  capability	
  in	
  the	
  areas	
  of	
  short	
  term,	
  seasonal	
  and	
  long	
  term	
  climate	
  
forecasting,	
  evapotranspiration	
  processes	
  and	
  data-­‐model	
  fusion.	
  

o linking	
  hydrological	
  predictions	
  with	
  climate	
  predictions.	
  
o bridging	
  the	
  gap	
  between	
  climatological	
  and	
  hydrological	
  models.	
  

• Consortium	
  of	
  Universities	
  for	
  the	
  Advancement	
  of	
  Hydrologic	
  Science	
  Inc	
  –	
  building	
  on	
  previous	
  
interactions	
  and	
  visits	
  by	
  Dr	
  David	
  Maidment	
  (University	
  of	
  Texas	
  at	
  Austin)	
  and	
  Prof.	
  Larry	
  Band	
  
(University	
  of	
  North	
  Carolina)	
  there	
  are	
  existing	
  and	
  future	
  research	
  collaboration	
  opportunities	
  
through	
  CUAHSI.	
  	
  	
  Outcomes	
  sought	
  from	
  collaboration	
  include:	
  

o co-­‐development	
  of	
  water	
  information	
  standards	
  WaterML2.0.	
  
o sharing	
  of	
  advancements	
  in	
  water	
  information	
  assimilation	
  and	
  hydrological	
  modelling.	
  	
  

• Open	
  Geospatial	
  Consortium	
  –	
  building	
  water	
  information	
  standards	
  based	
  on	
  OGC	
  standards	
  
through	
  the	
  Hydrology	
  Domain	
  Working	
  Group.	
  	
  Outcomes	
  sought	
  from	
  collaboration	
  include:	
  

o access	
  to	
  OGC	
  network	
  of	
  expertise	
  in	
  standards	
  development,	
  testing	
  and	
  publishing.	
  
o internationally	
  recognised	
  standards	
  framework	
  on	
  which	
  to	
  build	
  and	
  develop	
  domain	
  

specific	
  standards	
  for	
  hydrology,	
  specifically	
  WaterML2.0.	
  
• World	
  Meteorological	
  Organisation	
  Commission	
  for	
  Hydrology	
  –	
  WMO	
  CHy	
  provides	
  the	
  authority	
  

for	
  adoption	
  of	
  methods	
  and	
  tools	
  in	
  hydrology.	
  Through	
  active	
  participation	
  in	
  WMO	
  CHy	
  activities	
  
standards	
  such	
  as	
  WaterML2.0	
  will	
  become	
  internationally	
  recognised	
  and	
  adopted	
  standards.	
  	
  
Outcomes	
  sought	
  from	
  collaboration	
  include:	
  

o Influence	
  over	
  the	
  scope	
  and	
  direction	
  of	
  water	
  information	
  standards	
  being	
  developed	
  
and	
  mandated	
  by	
  the	
  WMO.	
  

o WaterML2.0	
  adopted	
  and	
  mandated	
  by	
  WMO	
  CHy.	
  

Other	
  highly	
  desirable	
  collaborations	
  that	
  will	
  be	
  maintained	
  or	
  developed	
  include:	
  

• Deltares:	
  	
  CSIRO	
  has	
  a	
  Memorandum	
  of	
  Understanding	
  with	
  Delft	
  while	
  the	
  Bureau	
  has	
  close	
  links	
  
with	
  Deltares	
  for	
  access	
  to	
  FEWS	
  and	
  for	
  collaborative	
  research	
  into	
  operational	
  observation	
  and	
  
forecasting	
  systems.	
  Outcomes	
  sought	
  from	
  collaboration	
  include:	
  

o Access	
  to	
  modelling	
  knowledge,	
  experience	
  and	
  expertise.	
  
o Improved	
  flood	
  forecasting	
  and	
  warning	
  services	
  in	
  particular,	
  and	
  hydrological	
  modelling	
  

in	
  general.	
  
• Australian	
  Government	
  and	
  Information	
  Sector	
  –	
  opportunities	
  to	
  more	
  formally	
  collaborate	
  with	
  

Australian	
  Government	
  and	
  industry	
  research	
  and	
  development	
  agencies	
  such	
  Geoscience	
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Australia1,	
  the	
  Office	
  of	
  Spatial	
  Data	
  Management,	
  Public	
  Sector	
  Mapping	
  Agency	
  will	
  be	
  pursued.	
  
Outcomes	
  sought	
  from	
  collaboration	
  include:	
  

o Access	
  to	
  geospatial	
  information,	
  knowledge	
  and	
  expertise.	
  
o Improvements	
  to	
  the	
  Geospatial	
  Fabric	
  and	
  thus	
  to	
  service	
  quality	
  and	
  usability.	
  

• Space	
  agencies	
  of	
  Europe,	
  US,	
  Japan	
  and	
  increasingly	
  China	
  and	
  India	
  and	
  associated	
  research	
  
centres	
  (e.g.	
  Goddard,	
  JPL,	
  ESA-­‐associated	
  unis,	
  Chinese	
  Academy	
  of	
  Sciences)	
  are	
  critical	
  for	
  our	
  
research	
  as	
  well	
  as	
  data	
  access.	
  Collaborative	
  connections	
  with	
  these	
  exist	
  but	
  should	
  be	
  priority	
  
for	
  strengthening,	
  particularly	
  with	
  the	
  relatively	
  small	
  number	
  of	
  researchers	
  involved	
  with	
  water	
  
cycle	
  observation	
  in	
  these	
  centres.	
  The	
  Bureau	
  as	
  well	
  as	
  others	
  (e.g.	
  Geoscience	
  Australia)	
  have	
  a	
  
role	
  in	
  data	
  access	
  and	
  management	
  and	
  this	
  should	
  be	
  continued	
  but	
  should	
  be	
  supported	
  or	
  at	
  
lest	
  informed	
  through	
  WIRADA	
  were	
  necessary,	
  reasonable,	
  and	
  feasible.	
  Outcomes	
  sought	
  from	
  
collaboration	
  include:	
  

o New	
  data	
  sources	
  enabling	
  improved	
  spatial	
  coverage	
  of	
  parameters.	
  
o Ability	
  to	
  influence	
  future	
  data	
  collection	
  platforms	
  and	
  ensure	
  the	
  interoperability	
  of	
  data.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  
1	
  The	
  Bureau	
  has	
  contractual	
  arrangements	
  with	
  GA	
  through	
  an	
  overarching	
  MoU.	
  CSIRO	
  has	
  many	
  points	
  of	
  contact	
  and	
  
shared	
  interest	
  with	
  GA.	
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5. Risk	
  

5.1. Risk	
  framework	
  

The	
  WIRADA	
  Risk	
  Management	
  Framework	
  is	
  designed	
  to	
  focus	
  on	
  strategic-­‐level	
  or	
  ‘programme	
  level’	
  
risks.	
  Project	
  level	
  risks	
  are	
  identified	
  and	
  controlled	
  via	
  the	
  individual	
  project	
  plans.	
  

This	
  framework	
  provides	
  a	
  comprehensive	
  yet	
  succinct	
  approach	
  for	
  the	
  WIRADA	
  Management	
  Committee	
  
to	
  adopt	
  in	
  identifying	
  and	
  managing	
  programme-­‐level	
  risks,	
  which	
  if	
  not	
  managed,	
  could	
  hinder	
  the	
  
programme	
  and/or	
  damage	
  the	
  reputations	
  of	
  the	
  WIRADA	
  partners.	
  

The	
  implementation	
  and	
  management	
  of	
  a	
  robust	
  and	
  transparent	
  risk	
  management	
  strategy	
  is	
  vital	
  in	
  
order	
  to	
  ensure	
  that	
  the	
  programme	
  meets	
  the	
  objectives	
  set	
  by	
  the	
  Australian	
  Government	
  and	
  the	
  
mandate	
  given	
  to	
  the	
  Bureau	
  and	
  CSIRO	
  to	
  deliver	
  an	
  effective	
  water	
  information	
  system.	
  

This	
  framework	
  has	
  been	
  developed	
  to:	
  

• allow	
  the	
  partners	
  to	
  proactively	
  manage	
  risk	
  in	
  a	
  systematic	
  and	
  structured	
  way	
  and	
  to	
  continually	
  
refine	
  its	
  processes	
  to	
  reduce	
  the	
  programme’s	
  overall	
  risk	
  profile;	
  

• ensure	
  appropriate	
  strategies	
  are	
  in	
  place	
  to	
  mitigate	
  risks;	
  
• embed	
  sound	
  risk	
  identification,	
  control	
  and	
  mitigation	
  processes	
  in	
  the	
  programme’s	
  management	
  

systems;	
  
• provide	
  the	
  WIRADA	
  Management	
  Committee	
  with	
  all	
  necessary	
  information,	
  in	
  a	
  timely	
  and	
  

succinct	
  fashion,	
  upon	
  which	
  sound	
  risk	
  management	
  decisions	
  can	
  be	
  based;	
  
• give	
  credibility	
  to	
  the	
  process	
  and	
  engage	
  the	
  WIRADA	
  Management	
  Committee	
  in	
  the	
  treatment,	
  

monitoring,	
  reporting	
  and	
  review	
  of	
  identified	
  risks	
  as	
  well	
  as	
  considering	
  new	
  and	
  emerging	
  risks	
  
on	
  a	
  continuous	
  basis;	
  

• ensure	
  that	
  no	
  gap	
  exists	
  between	
  the	
  risk	
  management	
  strategies	
  adopted	
  via	
  the	
  ‘top	
  down’	
  
programme	
  risk	
  assessment	
  and	
  the	
  ‘bottom	
  up’	
  project	
  (operational)	
  risk	
  assessment;	
  and	
  

• provide	
  the	
  WIRADA	
  Management	
  Committee	
  with	
  an	
  accurate	
  quantification	
  of	
  risk	
  in	
  terms	
  of	
  
scope,	
  potential	
  impact(s)	
  and	
  mitigation	
  actions.	
  

	
  

5.2. Risk	
  profile	
  

The	
  key	
  risks	
  identified	
  for	
  WIRADA	
  are	
  summarised	
  in	
  Error!	
  Reference	
  source	
  not	
  found..	
  

	
  

Table	
  3	
  WIRADA	
  risk	
  profile	
  

ID	
   RISK	
  	
   METRIC	
  

	
   Strategic	
  

1	
  
Failure	
  of	
  investment	
  in	
  science	
  to	
  establish	
  
or	
  advance	
  knowledge	
  for	
  operational	
  
products	
  and	
  services	
  

An	
  assessment	
  of	
  scientific	
  progress	
  against	
  expectations	
  at	
  portfolio	
  level	
  
(e.g.	
  Issues	
  raised	
  by	
  Project	
  Sponsors	
  with	
  WIRADA	
  Director)	
  

2	
  
Bureau	
  and/or	
  CSIRO	
  loss	
  of	
  resources	
  due	
  
to	
  Government	
  decision/policy	
  or	
  other	
  
pressures	
  

Percentage	
  of	
  planned	
  future	
  annual	
  resource	
  allocation	
  

3	
   Communication	
  occurs	
  that	
  causes	
  
reputational	
  damage	
  to	
  one	
  or	
  both	
  parties	
   Communication	
  activities	
  not	
  following	
  the	
  Communication	
  Protocol	
  

4	
   Reputation	
  is	
  called	
  into	
  dispute	
  due	
  to	
   Percentage	
  of	
  scientific	
  publications	
  cleared	
  through	
  ePublish	
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inadequate	
  peer	
  review	
  of	
  research	
  

	
   Operational	
  

5	
   CSIRO	
  failure	
  to	
  deliver	
  to	
  agreed	
  
milestones	
  and	
  timing	
  	
  

Percentage	
  of	
  deliverables	
  overdue	
  by	
  more	
  than	
  30	
  days	
  (overdue	
  number	
  
in	
  brackets)	
  

6	
   Bureau	
  does	
  not	
  provide	
  adequate	
  
feedback,	
  advice	
  and	
  guidance	
  to	
  WIRADA	
  	
  

Percentage	
  of	
  submitted	
  deliverables	
  with	
  review	
  by	
  Bureau	
  overdue	
  by	
  
more	
  than	
  30	
  days	
  (overdue	
  number	
  in	
  brackets)	
  

	
   Resources	
  

7	
   CSIRO	
  Expenditure	
  is	
  significantly	
  over	
  or	
  
under	
  planned	
  budget	
  

YTD	
  expenditure	
  as	
  a	
  percentage	
  of	
  planned	
  

8	
   CSIRO	
  FTE	
  effort	
  significantly	
  over	
  or	
  under	
  
planned	
  allocation	
   YTD	
  FTE	
  effort	
  allocation	
  as	
  a	
  percentage	
  of	
  planned	
  

9	
   Bureau	
  in-­‐kind	
  effort	
  significantly	
  over	
  or	
  
under	
  planned	
  allocations	
   Bureau	
  actual	
  in-­‐kind	
  effort	
  as	
  a	
  percentage	
  of	
  planned	
  

	
  

5.2.1. RISK	
  THRESHOLDS	
  

To	
  focus	
  on	
  risk	
  with	
  significant	
  probability	
  or	
  impact,	
  while	
  maintaining	
  confidence	
  that	
  all	
  significant	
  risks	
  
are	
  brought	
  to	
  the	
  Committee’s	
  attention,	
  thresholds	
  have	
  been	
  applied	
  to	
  a	
  risk	
  analysis.	
  	
  Quantitative	
  
metrics	
  have	
  been	
  developed	
  for	
  each	
  of	
  the	
  key	
  of	
  the	
  key	
  risks.	
  	
  	
  

The	
  following	
  risks	
  thresholds	
  (Table	
  4)	
  will	
  be	
  applied	
  as	
  triggers	
  for	
  alerting	
  the	
  WIRADA	
  Management	
  
Committee	
  and	
  enacting	
  risk	
  mitigation	
  measures.	
  	
  

Table	
  4	
  Risk	
  metric	
  indicators	
  and	
  threshold	
  levels	
  

RISK	
   	
   ALERT	
  LEVEL	
  

ID	
   METRIC	
   GREEN	
   AMBER	
   RED	
  

	
   STRATEGIC	
   	
   	
   	
  

1	
  	
   An	
  assessment	
  of	
  scientific	
  progress	
  against	
  expectations	
  at	
  
portfolio	
  level	
  (e.g.	
  Issues	
  raised	
  by	
  Project	
  Sponsors	
  with	
  
WIRADA	
  Director)	
  

0	
   1-­‐2	
   >2	
  

2	
  	
   Percentage	
  of	
  planned	
  future	
  annual	
  resource	
  allocation	
  	
   100%	
   90-­‐99%	
   <90%	
  

3	
  	
   Communication	
  activities	
  not	
  following	
  the	
  Communication	
  
Protocol	
  

0	
   1-­‐2	
   >2	
  

4	
  	
   Percentage	
  of	
  scientific	
  publications	
  cleared	
  through	
  ePublish	
   100%	
   90-­‐99%	
   <90%	
  

	
   OPERATIONAL	
   	
   	
   	
  

5	
   Percentage	
  of	
  deliverables	
  overdue	
  by	
  more	
  than	
  30	
  days	
  	
   <10%	
   10-­‐20%	
   >20%	
  

6	
   Percentage	
  of	
  submitted	
  deliverables	
  with	
  review	
  by	
  Bureau	
  
overdue	
  by	
  more	
  than	
  30	
  days	
  	
  

<10%	
   10-­‐20%	
   >20%	
  

	
   RESOURCES	
   	
   	
   	
  

7	
  	
   YTD	
  expenditure	
  as	
  a	
  percentage	
  of	
  planned	
   ±5%	
   ±5-­‐10%	
   >±10%	
  

8	
   YTD	
  FTE	
  effort	
  allocation	
  as	
  a	
  percentage	
  of	
  planned	
   ±5%	
   ±5-­‐10%	
   >±10%	
  

9	
   Bureau	
  actual	
  in-­‐kind	
  effort	
  as	
  a	
  percentage	
  of	
  planned	
   >90%	
   70-­‐90%	
   <70%	
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5.3. Monitoring	
  and	
  managing	
  risk	
  

At	
  each	
  quarterly	
  meeting	
  of	
  the	
  Management	
  Committee,	
  a	
  Risk	
  Report	
  will	
  be	
  presented	
  for	
  discussion.	
  
This	
  report	
  will	
  be	
  based	
  on	
  the	
  Risk	
  Profile	
  (Table	
  3)	
  and	
  alert	
  criteria	
  set	
  out	
  in	
  Table	
  4.	
  

The	
  plan	
  will	
  seek	
  to	
  inform	
  the	
  Committee	
  of	
  any	
  significant	
  change	
  in	
  the	
  Program’s	
  risk	
  profile,	
  based	
  on	
  
regular	
  analysis	
  of	
  the	
  risks	
  contained	
  in	
  the	
  risk	
  register.	
  Should	
  any	
  of	
  the	
  risks	
  change	
  (likelihood,	
  
consequences	
  or	
  mitigation	
  requirements),	
  details	
  of	
  these	
  change(s)	
  will	
  be	
  highlighted	
  and	
  a	
  commentary	
  
provided	
  by	
  the	
  WIRADA	
  Director.	
  The	
  previous	
  status	
  will	
  be	
  included	
  for	
  comparison.	
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6. Communication	
  Protocol	
  
The	
  Communication	
  Protocol	
  sets	
  out	
  the	
  principles	
  and	
  roles	
  for	
  any	
  communication	
  or	
  publication	
  of	
  
matters	
  relevant	
  to	
  the	
  Water	
  Information	
  Research	
  and	
  Development	
  Alliance	
  (hereafter	
  ‘the	
  Alliance’).	
  	
  

6.1. Purpose	
  	
  

The	
  Alliance	
  Communication	
  Protocol	
  aims	
  to:	
  	
  

• enable	
  effective	
  communication	
  and	
  adoption	
  of	
  the	
  scientific	
  and	
  technical	
  results	
  and	
  capability	
  
encompassed	
  by	
  the	
  Alliance	
  

• build	
  a	
  strong	
  sense	
  of	
  partnership	
  and	
  trust	
  between	
  the	
  Bureau	
  and	
  CSIRO	
  and	
  further	
  enhance	
  
the	
  relationship	
  between	
  the	
  two	
  Participants	
  	
  

• provide	
  a	
  framework	
  that	
  is	
  consistent	
  with	
  the	
  communication	
  procedures	
  of	
  the	
  Participants	
  and	
  
with	
  which	
  the	
  staff	
  of	
  those	
  organisations	
  are	
  familiar	
  

• strike	
  a	
  balance	
  between	
  providing	
  a	
  structure	
  and	
  framework	
  to	
  enable	
  appropriate	
  Alliance	
  
communication	
  while	
  NOT	
  creating	
  a	
  brand	
  independent	
  of	
  CSIRO	
  or	
  the	
  Bureau,	
  and	
  

• protect	
  Intellectual	
  Property	
  and	
  Confidential	
  Information.	
  

6.2. Defining	
  principles	
  

The	
  Alliance	
  will:	
  

• not	
  establish	
  a	
  separate	
  entity	
  or	
  new	
  brand	
  identity	
  	
  
• utilise	
  existing	
  communication	
  mechanisms	
  to	
  the	
  maximum	
  extent	
  possible	
  
• abide	
  by	
  publication	
  and	
  communication	
  policies	
  in	
  both	
  organisations	
  	
  
• define	
  the	
  authority	
  and	
  roles	
  of	
  the	
  Management	
  Committee	
  and	
  WIRADA	
  Director.	
  
• adopt	
  a	
  communication	
  and	
  adoption	
  framework	
  as	
  outlined	
  in	
  the	
  Bureau’s	
  Water	
  Information	
  

Communication	
  and	
  Adoption	
  Strategy	
  and	
  consistent	
  with	
  CSIRO’s	
  Flagship	
  Communication	
  Plan.	
  
• use	
  both	
  logos	
  and	
  program	
  identifiers	
  for	
  the	
  Bureau	
  of	
  Meteorology	
  and	
  CSIRO	
  Water	
  for	
  a	
  

Healthy	
  Country	
  Flagship	
  in	
  all	
  communication.	
  

To	
  avoid	
  any	
  doubt	
  all	
  publicity,	
  announcements,	
  events	
  and	
  media	
  releases	
  must	
  be	
  approved	
  by	
  each	
  
partner	
  with	
  appropriate	
  notice2	
  before	
  release	
  to	
  the	
  media.	
  	
  It	
  is	
  not	
  the	
  intention	
  of	
  either	
  partner	
  to	
  
censor	
  or	
  restrict	
  the	
  flow	
  of	
  information	
  or	
  to	
  provide	
  editorial	
  comment	
  unless	
  there	
  are	
  factual	
  errors,	
  
the	
  partner	
  is	
  misrepresented	
  or	
  there	
  are	
  legal	
  or	
  policy	
  implications.	
  

6.3. Scope	
  

This	
  Protocol	
  applies	
  to	
  the	
  following	
  communication	
  forms:	
  

• Project	
  publication:	
  	
  A	
  communication	
  or	
  publication	
  product	
  produced	
  as	
  a	
  result	
  of	
  a	
  WIRADA	
  
project	
  outcome.	
  	
  

• Media	
  release:	
  	
  A	
  formal	
  written	
  statement	
  issued	
  to	
  announce	
  milestones	
  or	
  make	
  
announcements	
  arising	
  out	
  of	
  the	
  Alliance.	
  

• Public	
  comment	
  on	
  behalf	
  of	
  the	
  Alliance:	
  	
  Any	
  verbal	
  or	
  written	
  statement	
  provided	
  to	
  the	
  media	
  
by	
  an	
  authorised	
  Alliance	
  spokesperson.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  
2	
  Under	
  normal	
  planned	
  circumstances	
  the	
  material	
  will	
  be	
  provided	
  to	
  the	
  partner	
  six	
  working	
  days	
  in	
  advance	
  with	
  a	
  two	
  day	
  turn	
  around.	
  For	
  
non-­‐planned	
  and	
  quick	
  response	
  situations	
  the	
  notice	
  needs	
  to	
  be	
  given	
  as	
  soon	
  as	
  possible	
  with	
  a	
  turn	
  around	
  time	
  of	
  24	
  hours.	
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• Public	
  comment	
  by	
  each	
  organisation	
  about	
  the	
  Alliance:	
  	
  Any	
  verbal	
  or	
  written	
  statement	
  
provided	
  to	
  the	
  media	
  on	
  behalf	
  of	
  one	
  of	
  the	
  Participants	
  and	
  by	
  an	
  authorised	
  Alliance	
  
spokesperson.	
  

• Government	
  communications:	
  	
  Any	
  verbal	
  or	
  written	
  statement	
  provided	
  to	
  Ministers,	
  Members	
  
of	
  Parliament	
  and	
  government	
  officials	
  on	
  matters	
  arising	
  out	
  of	
  the	
  Alliance.	
  	
  

6.4. Authority	
  and	
  responsibilities	
  

The	
  WIRADA	
  Communication	
  Plan	
  will	
  include	
  a	
  research	
  delivery	
  sign-­‐off	
  process	
  that	
  is	
  agreed	
  by	
  both	
  
parties.	
  	
  

The	
  governing	
  arrangements	
  for	
  the	
  Alliance	
  include	
  the	
  establishment	
  of	
  a	
  Management	
  Committee	
  and	
  
appointment	
  of	
  the	
  WIRADA	
  Director	
  –	
  communication	
  authorities	
  and	
  responsibilities	
  for	
  these	
  functions	
  
are	
  set	
  out	
  below.	
  

WIRADA	
  Management	
  Committee	
  
The	
  WIRADA	
  Management	
  Committee	
  will	
  contribute	
  to	
  risk	
  assessment	
  and	
  management.	
  The	
  Deputy	
  
Director	
  of	
  the	
  Bureau	
  and	
  the	
  Flagship	
  Director	
  are	
  authorised	
  by	
  the	
  Management	
  Committee	
  to	
  make	
  
public	
  comment.3	
  	
  The	
  Flagship	
  Director	
  (or	
  delegate)	
  will	
  speak	
  on	
  behalf	
  of	
  CSIRO	
  and	
  the	
  Deputy	
  Director	
  
(or	
  delegate)	
  on	
  behalf	
  of	
  the	
  Bureau,	
  and	
  either	
  on	
  behalf	
  of	
  the	
  partnership	
  using	
  agreed	
  messages.	
  

WIRADA	
  Director	
  
The	
  WIRADA	
  Director	
  is	
  responsible	
  for	
  assessing	
  communication	
  impact	
  and	
  managing	
  risk.	
  The	
  WIRADA	
  
Director	
  (or	
  delegate)	
  will	
  be	
  the	
  first	
  point	
  of	
  referral	
  for	
  communication	
  enquiries	
  and	
  responsible	
  for	
  
ensuring	
  that	
  communication	
  is	
  managed	
  according	
  to	
  the	
  agreed	
  principles	
  and	
  protocols.	
  	
  

6.5. Branding,	
  logos	
  and	
  design	
  

Communication	
  of	
  WIRADA	
  research	
  outcomes	
  will	
  not	
  establish	
  a	
  new	
  brand	
  identity	
  (see	
  Defining	
  
Principles).	
  The	
  appearance	
  of	
  any	
  information	
  or	
  material	
  arising	
  from	
  Projects	
  is	
  to	
  convey	
  the	
  
collaborative	
  nature	
  of	
  the	
  Alliance	
  Agreement.	
  Material	
  is	
  to	
  include	
  both	
  Participants’	
  logo	
  and	
  program	
  
identifier	
  with	
  affiliation	
  given	
  as:	
  

A	
  water	
  information	
  R&D	
  alliance	
  between	
  the	
  Bureau	
  of	
  Meteorology	
  and	
  CSIRO's	
  Water	
  for	
  a	
  Healthy	
  
Country	
  Flagship.	
  

The	
  Participants	
  will	
  adopt	
  partnership	
  branding	
  for	
  publishing	
  research	
  outputs	
  and	
  products	
  that	
  contain	
  
Alliance	
  research	
  material.	
  

Through	
  the	
  acceptance	
  of	
  the	
  WIRADA	
  Implementation	
  Strategy	
  and	
  the	
  WIRADA	
  Communication	
  
Protocol,	
  the	
  Participants	
  provide	
  a	
  once-­‐off	
  endorsement4	
  for	
  the	
  use	
  of	
  their	
  names	
  and	
  logos	
  on	
  
publications	
  for	
  the	
  life	
  of	
  the	
  Agreement	
  in	
  accordance	
  with	
  the	
  Defining	
  Principles.	
  

6.6. Copyright	
  and	
  disclaimer	
  notices	
  

The	
  following	
  joint	
  copyright	
  and	
  disclaimer	
  notice	
  should	
  be	
  used	
  in	
  WIRADA	
  publications:	
  

	
  

Copyright	
  and	
  Disclaimer	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  

	
  
3	
  In	
  accordance	
  with	
  Management	
  Committee	
  powers	
  under	
  s	
  5.8	
  (n)	
  of	
  the	
  Umbrella	
  Agreement,	
  ‘any	
  other	
  matters	
  prescribed	
  
under	
  this	
  agreement	
  as	
  requiring	
  a	
  decision	
  of,	
  or	
  direction	
  or	
  other	
  action	
  by,	
  the	
  Management	
  Committee.’	
  
4	
  Internal	
  approval	
  processes	
  have	
  been	
  undertaken	
  within	
  CSIRO	
  and	
  the	
  Bureau.	
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©	
  2013	
  Bureau	
  of	
  Meteorology	
  and	
  CSIRO.	
  To	
  the	
  extent	
  permitted	
  by	
  law,	
  all	
  rights	
  are	
  reserved	
  and	
  no	
  
part	
  of	
  this	
  publication	
  covered	
  by	
  copyright	
  may	
  be	
  reproduced	
  or	
  copied	
  in	
  any	
  form	
  or	
  by	
  any	
  means	
  
except	
  with	
  the	
  written	
  permission	
  of	
  Bureau	
  of	
  Meteorology	
  and	
  CSIRO.	
  	
  

Important	
  Disclaimer:	
  

Bureau	
  of	
  Meteorology	
  and	
  CSIRO	
  advise	
  that	
  the	
  information	
  contained	
  in	
  this	
  publication	
  comprises	
  
general	
  statements	
  based	
  on	
  scientific	
  research.	
  The	
  reader	
  is	
  advised	
  and	
  needs	
  to	
  be	
  aware	
  that	
  such	
  
information	
  may	
  be	
  incomplete	
  or	
  unable	
  to	
  be	
  used	
  in	
  any	
  specific	
  situation.	
  No	
  reliance	
  or	
  actions	
  must	
  
therefore	
  be	
  made	
  on	
  that	
  information	
  without	
  seeking	
  prior	
  expert	
  professional,	
  scientific	
  and	
  technical	
  
advice.	
  To	
  the	
  extent	
  permitted	
  by	
  law,	
  Bureau	
  of	
  Meteorology	
  and	
  CSIRO,	
  including	
  each	
  of	
  its	
  employees	
  
and	
  consultants,	
  excludes	
  all	
  liability	
  to	
  any	
  person	
  for	
  any	
  consequences,	
  including	
  but	
  not	
  limited	
  to	
  all	
  
losses,	
  damages,	
  costs,	
  expenses	
  and	
  any	
  other	
  compensation,	
  arising	
  directly	
  or	
  indirectly	
  from	
  using	
  this	
  
publication	
  (in	
  part	
  or	
  in	
  whole)	
  and	
  any	
  information	
  or	
  material	
  contained	
  in	
  it. 
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7. Advanced	
  Ministerial	
  Notification	
  Protocol	
  
The	
  Ministerial	
  Notification	
  Protocol	
  sets	
  out	
  the	
  principles	
  and	
  roles	
  for	
  any	
  communication,	
  publication	
  or	
  
event	
  relating	
  to	
  the	
  Water	
  Information	
  Research	
  and	
  Development	
  Alliance	
  (hereafter	
  ‘the	
  Alliance’)	
  that	
  
require	
  Ministerial	
  (or	
  parliamentary)	
  notification.	
  	
  

7.1. Purpose	
  	
  

To	
  ensure	
  that	
  CSIRO	
  and	
  the	
  Bureau	
  meet	
  their	
  responsibilities	
  and	
  statutory	
  obligations	
  to	
  notify	
  in	
  
advance	
  their	
  Ministers	
  of	
  significant	
  events	
  and	
  activities.	
  

Advance	
  notification	
  enables	
  the	
  Ministers	
  to	
  keep	
  informed	
  of	
  CSIRO’s	
  and	
  the	
  Bureau’s	
  activities	
  in	
  
relation	
  to	
  the	
  Alliance	
  and	
  to	
  respond	
  to	
  questions	
  in	
  Parliament	
  and	
  from	
  the	
  media	
  and	
  general	
  public.	
  

7.2. Defining	
  principles	
  

The	
  Alliance	
  will:	
  

• utilise	
  existing	
  notification	
  mechanisms	
  in	
  each	
  organisation	
  to	
  the	
  maximum	
  extent	
  possible	
  
• abide	
  by	
  policies	
  in	
  both	
  organisations	
  	
  
• each	
  organisation	
  with	
  acknowledge	
  the	
  other	
  has	
  been	
  part	
  of	
  the	
  approval	
  process	
  at	
  the	
  

appropriate	
  place	
  in	
  the	
  process	
  (or	
  on	
  the	
  brief	
  if	
  provided)	
  

To	
  avoid	
  any	
  doubt	
  all	
  ministerial	
  notifications	
  re	
  WIRADA	
  will	
  be	
  circulated	
  to	
  both	
  parties	
  early	
  in	
  the	
  
process	
  of	
  developing	
  a	
  brief.	
  	
  It	
  is	
  not	
  the	
  intention	
  of	
  either	
  partner	
  to	
  censor	
  or	
  restrict	
  the	
  flow	
  of	
  
information	
  or	
  to	
  provide	
  editorial	
  comment	
  unless	
  there	
  are	
  factual	
  errors,	
  the	
  partner	
  is	
  misrepresented	
  
or	
  there	
  are	
  legal	
  or	
  policy	
  implications.	
  	
  Early	
  notification	
  will	
  ensure	
  that	
  the	
  timing	
  and	
  messages	
  of	
  the	
  
briefings	
  are	
  consistent	
  for	
  the	
  two	
  organisations	
  and	
  the	
  ministers	
  concerned	
  (as	
  appropriate).	
  

7.3. Scope	
  

This	
  Protocol	
  applies	
  to	
  the	
  following	
  communications:	
  

• Ministerial	
  communications:	
  	
  Any	
  verbal	
  or	
  written	
  statement	
  provided	
  to	
  Ministers,	
  Members	
  of	
  
Parliament	
  and	
  government	
  officials	
  on	
  matters	
  arising	
  out	
  of	
  the	
  Alliance.	
  	
  

7.4. Timing	
  

Under	
  normal	
  planned	
  circumstances	
  the	
  material	
  will	
  be	
  provided	
  to	
  the	
  partner	
  six	
  working	
  days	
  in	
  
advance	
  with	
  a	
  two	
  day	
  turn	
  around.	
  For	
  non-­‐planned	
  and	
  quick	
  response	
  situations	
  the	
  notice	
  needs	
  to	
  be	
  
given	
  as	
  soon	
  as	
  possible	
  with	
  a	
  turn	
  around	
  time	
  of	
  24	
  hours.	
  

The	
  Alliance	
  Advanced	
  Ministerial	
  Notification	
  Protocol	
  will	
  include	
  a	
  sign-­‐off	
  process	
  that	
  is	
  agreed	
  by	
  both	
  
parties.	
  	
  

7.5. Authority	
  and	
  responsibilities	
  

Point	
  of	
  contact	
  in	
  the	
  Bureau	
  of	
  Meteorology	
  will	
  be	
  Assistant	
  Director,	
  Executive	
  and	
  International	
  
Affairs	
  (or	
  delegate).	
  	
  The	
  Assistant	
  Director	
  will	
  be	
  responsible	
  for	
  seeking	
  input	
  and	
  ‘signoff’	
  within	
  the	
  
Bureau	
  for	
  any	
  Ministerial	
  briefs	
  that	
  CSIRO	
  generates	
  and	
  for	
  producing	
  ‘mirror’	
  briefs	
  for	
  their	
  minister	
  
(as	
  required).	
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Point	
  of	
  contact	
  in	
  CSIRO	
  will	
  be	
  the	
  Communications	
  Manager	
  for	
  Water	
  for	
  a	
  Healthy	
  Country	
  Flagship	
  
(or	
  delegate).	
  The	
  Communications	
  Manager	
  will	
  be	
  responsible	
  for	
  seeking	
  input	
  and	
  ‘signoff’	
  within	
  CSIRO	
  
for	
  any	
  Ministerial	
  briefs	
  that	
  the	
  Bureau	
  generates	
  and	
  for	
  producing	
  ‘mirror’	
  briefs	
  for	
  their	
  minister	
  	
  (as	
  
required).	
  

Alliance	
  Director	
  
The	
  Alliance	
  Director	
  is	
  responsible	
  for	
  assessing	
  impact	
  and	
  managing	
  risk.	
  The	
  Alliance	
  Director	
  (or	
  
delegate)	
  will	
  alert	
  both	
  CSIRO	
  and	
  Bureau	
  points	
  of	
  contact	
  if	
  there	
  is	
  a	
  need	
  to	
  produce	
  a	
  ministerial	
  brief.	
  
The	
  Alliance	
  Director	
  will	
  be	
  included	
  in	
  the	
  development	
  of	
  the	
  briefs	
  from	
  each	
  organisation	
  at	
  the	
  
formative	
  stage.	
  The	
  WIRADA	
  Director	
  is	
  responsible	
  for	
  ensuring	
  that	
  ministerial	
  notification	
  is	
  managed	
  
according	
  to	
  the	
  agreed	
  Alliance	
  principles	
  and	
  protocols	
  for	
  Advanced	
  Ministerial	
  Notification.	
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8. WIRADA	
  IP	
  Exploitation	
  Principles	
  
Four	
  principles	
  (lettered)	
  and	
  criteria	
  (numbered)	
  have	
  been	
  adopted	
  for	
  assessing	
  proposals	
  for	
  WIRADA	
  IP	
  
exploitation.	
  	
  The	
  term	
  “Participant”	
  refers	
  to	
  CSIRO	
  or	
  the	
  Bureau	
  of	
  Meteorology	
  as	
  defined	
  under	
  the	
  
WIRADA	
  Umbrella	
  Research	
  Collaboration	
  Agreement:	
  

A.	
  	
  Enhances	
  WIRADA	
  partnership	
  delivery	
  (preferred)	
  

1. IP	
  exploitation	
  enhances	
  the	
  opportunities	
  for	
  the	
  WIRADA	
  partnership	
  to	
  deliver:	
  
a. supplementary	
  outputs	
  [meeting	
  user	
  requirement],	
  or	
  
b. on	
  time	
  [on	
  schedule	
  or	
  earlier],	
  or	
  
c. to	
  quality	
  [meeting	
  specification	
  or	
  exceeding],	
  or	
  
d. with	
  innovation	
  [better	
  approaches,	
  better	
  products],	
  or	
  
e. the	
  opportunity	
  to	
  a	
  shared	
  development	
  of	
  WIRADA	
  IP,	
  or	
  

2. IP	
  exploitation	
  enhances	
  the	
  impact	
  and/or	
  reputation	
  of	
  CSIRO	
  and/or	
  the	
  Bureau	
  

B.	
  	
  Demonstrable	
  benefit,	
  cost	
  effectiveness	
  and/or	
  efficiency	
  (mandatory)	
  

1. IP	
  exploitation	
  contributes	
  directly	
  to	
  the	
  proposing	
  Participant’s	
  legislative	
  obligations	
  or	
  
published	
  business	
  objectives,	
  and	
  

2. IP	
  exploitation	
  benefits	
  (not	
  only	
  financial)	
  exceed	
  the	
  costs,	
  and/or	
  
3. IP	
  exploitation	
  substantially	
  improves	
  research	
  and/or	
  operational	
  efficiency	
  of	
  a	
  Participant,	
  

and/or	
  
4. The	
  proposing	
  Participant	
  is	
  demonstrably	
  the	
  best	
  placed	
  and	
  resourced	
  to	
  exploit	
  the	
  IP	
  

C.	
  	
  No	
  adverse	
  business	
  impacts	
  (mandatory)	
  

1. IP	
  exploitation	
  does	
  not	
  duplicate	
  or	
  replicate	
  the	
  core	
  functions	
  or	
  services	
  of	
  the	
  other	
  Participant	
  
2. IP	
  exploitation	
  leads	
  to	
  benefit	
  for	
  both	
  Participants	
  (preferred),	
  or	
  does	
  not	
  reduce	
  the	
  benefits	
  

accruing	
  to	
  the	
  other	
  Participant	
  
3. IP	
  exploitation	
  activity	
  does	
  not	
  diminish	
  the	
  capacity	
  of	
  either	
  Participant	
  to	
  deliver	
  on	
  the	
  

WIRADA	
  Agreement	
  	
  

D.	
  	
  Risks	
  are	
  manageable	
  and	
  acceptable	
  (mandatory)	
  

1. IP	
  exploitation	
  does	
  not	
  present	
  unacceptable	
  risk	
  to	
  either	
  Participant,	
  in	
  particular	
  reputational,	
  
political,	
  financial	
  or	
  exposure	
  to	
  third	
  party	
  liabilities	
  

Proposals	
  for	
  exploitation	
  of	
  WIRADA	
  IP	
  are	
  to	
  address	
  these	
  criteria	
  and	
  should	
  be	
  submitted	
  to	
  the	
  
Management	
  Committee	
  through	
  the	
  WIRADA	
  Director	
  as	
  per	
  the	
  WIRADA	
  Umbrella	
  Agreement.	
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9. Transitioning	
  Research	
  to	
  Operations	
  
WIRADA	
  projects	
  will	
  provide	
  information	
  and/or	
  tools	
  that	
  will	
  inform	
  or	
  be	
  incorporated	
  into	
  the	
  
development	
  of	
  the	
  Bureau’s	
  water	
  information	
  policies,	
  systems,	
  products	
  or	
  services.	
  Research	
  is	
  an	
  
integral	
  part	
  of	
  operationalising	
  any	
  information	
  product	
  or	
  service.	
  The	
  transition	
  from	
  research	
  to	
  
operational	
  systems	
  should	
  therefore	
  be	
  managed	
  as	
  a	
  staged	
  process	
  with	
  evaluation,	
  feedback,	
  decision	
  
points	
  and	
  agreed	
  responsibilities	
  for	
  the	
  research	
  and	
  operational	
  teams.	
  	
  

WIRADA	
  research	
  has	
  not	
  been	
  designed	
  (or	
  required)	
  to	
  develop	
  a	
  fully	
  functional	
  operational	
  system	
  but	
  
rather	
  provide	
  knowledge	
  and	
  components	
  to	
  systems	
  that	
  are	
  still	
  in	
  the	
  process	
  of	
  being	
  defined	
  and	
  
designed.	
  	
  

The	
  following	
  sections	
  outline	
  a	
  framework	
  to	
  facilitate	
  the	
  transition	
  of	
  WIRADA	
  research	
  outputs	
  to	
  a	
  
point	
  where	
  they	
  can	
  be	
  contribute	
  to	
  the	
  development	
  and/or	
  operationalisation	
  of	
  the	
  Bureau’s	
  water	
  
information	
  policies,	
  systems,	
  products	
  or	
  services.	
  	
  

The	
  high	
  level	
  framework	
  consists	
  of	
  the	
  following	
  steps:	
  

1. Project	
  Phases:	
  Identify	
  project	
  phases	
  or	
  categories	
  which	
  characterise	
  where	
  an	
  output	
  of	
  a	
  project	
  
would	
  be	
  delivered.	
  The	
  lifecycle	
  for	
  a	
  project	
  would	
  typically	
  involve	
  moving	
  through	
  some	
  (not	
  all)	
  the	
  
phases	
  with	
  appropriate	
  decision	
  points	
  (staging	
  gates)	
  identified	
  along	
  the	
  way.	
  Knowing	
  what	
  phase	
  a	
  
project	
  is	
  at	
  will	
  provide	
  valuable	
  information	
  of	
  the	
  effort	
  and	
  time	
  required	
  before	
  it	
  can	
  become	
  
operational.	
  	
  

2. Staging	
  Gates:	
  Identify	
  the	
  process	
  required	
  at	
  each	
  staging	
  gate	
  (decision	
  point)	
  of	
  the	
  transition	
  
process.	
  That	
  is,	
  the	
  questions	
  and	
  criteria	
  that	
  needs	
  to	
  be	
  met	
  to	
  allow	
  further	
  investment	
  to	
  take	
  
place	
  and	
  work	
  to	
  continue	
  (resulting	
  in	
  the	
  Go/NoGo	
  outcome).	
  This	
  process	
  may	
  include	
  the	
  change	
  
in	
  responsibility	
  between	
  CSIRO	
  and	
  the	
  Bureau	
  in	
  moving	
  to	
  the	
  next	
  phase.	
  

3. Feedback:	
  Appropriate	
  feedback	
  loops	
  that	
  will	
  help	
  to	
  control,	
  regulate	
  and	
  inform	
  the	
  transition	
  
process.	
  Feedback	
  will	
  occur	
  at	
  the	
  completion	
  of	
  a	
  project	
  (to	
  assist	
  planning	
  the	
  next	
  phase)	
  and	
  also	
  
occur	
  during	
  regular	
  quarterly	
  progress	
  reporting.	
  

4. Governance:	
  Apply	
  a	
  governance	
  model	
  for	
  the	
  transition	
  process.	
  This	
  could	
  be	
  through	
  an	
  individual	
  
or	
  a	
  joint	
  committee	
  (e.g.	
  Operational	
  Systems	
  Implementation	
  Committee)	
  with	
  responsibility	
  to	
  apply	
  
the	
  framework	
  to	
  WIRADA	
  projects	
  as	
  an	
  ongoing	
  process.	
  

A	
  Research	
  Transition	
  Plan	
  will	
  be	
  developed	
  for	
  each	
  WIRADA	
  project	
  by	
  CSIRO	
  in	
  collaboration	
  with	
  the	
  
designated	
  Bureau	
  Business	
  and	
  Technical	
  Leads	
  and	
  linked	
  with	
  the	
  appropriate	
  Product	
  Development	
  
Plan(s).	
  

9.1. Project	
  phases	
  

In	
  terms	
  of	
  readiness	
  for	
  adoption	
  by	
  the	
  Bureau	
  (deployed	
  into	
  an	
  operational	
  environment)	
  the	
  outputs	
  
of	
  WIRADA	
  projects	
  are	
  likely	
  to	
  evolve	
  through	
  a	
  number	
  of	
  phases	
  before	
  they	
  can	
  be	
  classified	
  as	
  
production	
  ready.	
  Quite	
  often,	
  CSIRO	
  research	
  is	
  based	
  on	
  idea	
  exploration	
  to	
  validate	
  a	
  hypothesis,	
  or	
  
developing	
  a	
  proof	
  of	
  concept	
  prototype.	
  The	
  output	
  of	
  this	
  kind	
  of	
  work	
  is	
  a	
  very	
  long	
  way	
  (in	
  terms	
  of	
  cost	
  
and	
  time)	
  to	
  eventual	
  operational	
  systems.	
  Between	
  these	
  two	
  extremes	
  there	
  needs	
  to	
  be	
  a	
  progressive	
  
handover	
  of	
  responsibility	
  and	
  ownership	
  of	
  the	
  “product”	
  from	
  CSIRO	
  research	
  and	
  development	
  to	
  
ownership	
  by	
  the	
  Bureau.	
  At	
  some	
  point	
  in	
  the	
  product	
  lifecycle	
  software	
  development	
  needs	
  to	
  switch	
  
from	
  the	
  software	
  developers	
  in	
  CSIRO	
  to	
  the	
  developers	
  in	
  the	
  Bureau.	
  Bureau	
  software	
  developers	
  need	
  
to	
  be	
  concerned	
  with	
  things	
  like	
  software	
  robustness	
  and	
  migrating	
  the	
  product	
  into	
  their	
  enterprise	
  
architecture.	
  Likewise,	
  the	
  hydrological	
  input	
  needs	
  to	
  switch	
  from	
  CSIRO	
  (research)	
  to	
  the	
  Bureau	
  (day	
  to	
  
day	
  use)	
  at	
  some	
  point.	
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Figure	
  2	
  Research	
  to	
  product	
  life	
  cycle	
  

Understanding	
  what	
  phase	
  or	
  stage	
  a	
  project	
  is	
  at	
  will	
  help	
  determine	
  the	
  time	
  and	
  effort	
  required	
  to	
  reach	
  
production	
  status,	
  or	
  to	
  take	
  it	
  to	
  the	
  next	
  phase.	
  

9.1.1. IDEA	
  EXPLORATION	
  

Projects	
  in	
  areas	
  of	
  research	
  can	
  have	
  small	
  beginnings	
  that	
  are	
  typically	
  based	
  on	
  an	
  idea	
  or	
  hypothesis.	
  It	
  
may	
  be	
  a	
  new	
  area	
  of	
  work,	
  novel	
  application	
  of	
  an	
  emerging	
  technology	
  or	
  may	
  be	
  outside	
  existing	
  project	
  
activities.	
  These	
  projects	
  are	
  sometimes	
  referred	
  to	
  as	
  seedling	
  projects	
  and	
  are	
  often	
  used	
  to	
  test	
  and	
  
validate	
  a	
  new	
  idea.	
  The	
  output	
  of	
  this	
  work	
  may	
  be	
  a	
  white	
  paper	
  (or	
  a	
  publication	
  with	
  supporting	
  data)	
  
that	
  provides	
  evidence	
  of	
  opportunity	
  given	
  further	
  investment	
  or	
  feeds	
  into	
  the	
  Bureau’s	
  water	
  
information	
  policies	
  or	
  decision	
  making	
  on	
  method	
  selection,	
  that	
  is,	
  the	
  research	
  does	
  not	
  become	
  part	
  of	
  
an	
  operational	
  system	
  directly.	
  

This	
  phase	
  of	
  a	
  project	
  would	
  cater	
  for	
  investigative	
  work	
  that	
  requires	
  a	
  known	
  outcome	
  to	
  inform	
  a	
  
decision.	
  For	
  example,	
  the	
  Bureau	
  need	
  to	
  make	
  a	
  significant	
  investment	
  in	
  an	
  enterprise	
  database	
  engine	
  
available	
  from	
  a	
  number	
  of	
  vendors	
  to	
  support	
  spatial	
  information.	
  (Oracle	
  Spatial,	
  SQLServer	
  Spatial,	
  
Postgres	
  PostGIS)	
  Which	
  product	
  will	
  meet	
  the	
  needs	
  of	
  the	
  Bureau?	
  In	
  this	
  case,	
  once	
  the	
  investigation	
  is	
  
complete,	
  there	
  will	
  be	
  no	
  need	
  to	
  continue	
  the	
  project	
  and	
  it	
  can	
  successfully	
  terminate	
  at	
  this	
  point.	
  	
  

9.1.2. PROOF	
  OF	
  CONCEPT	
  

Developing	
  proof	
  of	
  concept	
  systems	
  is	
  common	
  among	
  CSIRO	
  research	
  projects.	
  This	
  constitutes	
  basic	
  
technology	
  research	
  to	
  take	
  a	
  hypothesis	
  and	
  prove	
  it.	
  For	
  example,	
  “can	
  we	
  remove	
  SRTM	
  striping	
  
artefacts	
  by	
  using	
  2-­‐D	
  Fourier	
  transform	
  and	
  applying	
  a	
  narrow	
  band	
  frequency	
  filter”?	
  The	
  output	
  of	
  this	
  
work	
  is	
  typically	
  in	
  the	
  form	
  of	
  a	
  research	
  publication	
  describing	
  the	
  techniques	
  used	
  and	
  the	
  effectiveness	
  
of	
  the	
  results.	
  Essentially	
  a	
  paper	
  study	
  that	
  may	
  (or	
  may	
  not)	
  involve	
  implementing	
  a	
  working	
  system.	
  
Practical	
  results	
  	
  (to	
  validate	
  the	
  theory)	
  may	
  be	
  generated	
  with	
  test	
  data	
  sets	
  and	
  GIS	
  tool(s)	
  put	
  together	
  
by	
  a	
  specialist	
  who	
  develops/implements	
  the	
  algorithm	
  using	
  proprietary	
  language/tool	
  with	
  no	
  concern	
  for	
  
robustness,	
  performance,	
  elegance	
  of	
  design	
  implementation	
  etc.	
  	
  

This	
  phase	
  may	
  involve	
  a	
  working	
  system	
  of	
  sorts	
  but	
  it	
  is	
  brittle	
  and	
  only	
  works	
  in	
  the	
  hands	
  of	
  its	
  creator.	
  
The	
  end	
  result	
  of	
  this	
  work	
  should	
  be	
  identifiable	
  (valuable)	
  IP	
  and	
  any	
  software	
  that	
  was	
  developed	
  would	
  
need	
  to	
  be	
  redeveloped	
  or	
  ported	
  to	
  a	
  robust	
  operational	
  platform.	
  

9.1.3. DEMONSTRATOR	
  

After	
  the	
  proof	
  of	
  concept	
  phase	
  a	
  project	
  will	
  move	
  to	
  a	
  demonstrator	
  in	
  order	
  to	
  show	
  that	
  the	
  IP	
  created	
  
earlier	
  can	
  be	
  used	
  for	
  something	
  useful.	
  This	
  allows	
  the	
  IP	
  to	
  be	
  exposed	
  to	
  a	
  wider	
  audience	
  (potential	
  
stakeholders).	
  Almost	
  always,	
  any	
  working	
  software	
  developed	
  previously	
  is	
  used	
  as	
  a	
  basis	
  for	
  the	
  
demonstrator.	
  Having	
  a	
  working	
  demo	
  is	
  the	
  most	
  powerful	
  way	
  to	
  get	
  the	
  message	
  across	
  to	
  potential	
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users	
  or	
  adopters	
  of	
  the	
  technology	
  but	
  there	
  is	
  a	
  risk	
  that	
  a	
  potential	
  user	
  or	
  adopter	
  may	
  consider	
  the	
  
demonstrator	
  fit	
  for	
  purpose,	
  which	
  is	
  almost	
  always	
  not	
  the	
  case.	
  	
  

If	
  there	
  is	
  any	
  expectation	
  that	
  the	
  project	
  will	
  move	
  beyond	
  this	
  phase,	
  planning	
  should	
  be	
  in	
  place	
  to	
  
ensure	
  basic	
  software	
  engineering	
  principles	
  (design	
  and	
  development)	
  are	
  put	
  in	
  place	
  at	
  this	
  point.	
  

In	
  addition	
  to	
  meeting	
  basic	
  functional	
  requirements,	
  additional	
  requirements	
  now	
  need	
  to	
  be	
  considered,	
  
such	
  as	
  robustness,	
  scalability,	
  platform	
  dependencies,	
  and	
  expanded	
  user	
  requirements.	
  	
  

9.1.4. WORKING	
  PROTOTYPE	
  

At	
  this	
  phase	
  the	
  demonstrator	
  has	
  progressed	
  to	
  meet	
  agreed	
  requirements	
  and	
  is	
  moving	
  out	
  of	
  the	
  
hands	
  of	
  its	
  developers	
  into	
  the	
  hands	
  of	
  a	
  select	
  group	
  of	
  end	
  users.	
  It	
  may	
  be	
  installed	
  at	
  other	
  sites	
  (the	
  
client’s	
  site).	
  It	
  is	
  now	
  being	
  used	
  by	
  users	
  (only	
  a	
  few)	
  that	
  are	
  not	
  the	
  creators.	
  This	
  class	
  of	
  users	
  are	
  
often	
  called	
  the	
  alpha	
  testers	
  and	
  should	
  be	
  a	
  small	
  controlled	
  group	
  that	
  provide	
  valuable	
  feedback	
  on	
  the	
  
utility	
  of	
  the	
  prototype.	
  	
  

A	
  formal	
  software	
  development	
  environment	
  needs	
  to	
  be	
  established	
  and	
  maintained.	
  Minimal	
  user	
  
documentation	
  may	
  be	
  developed	
  and	
  the	
  prototype	
  may	
  still	
  be	
  using	
  fabricated	
  data	
  sets	
  rather	
  than	
  live	
  
data.	
  

9.1.5. BETA	
  RELEASE	
  

A	
  natural	
  progression	
  from	
  the	
  previous	
  phase.	
  This	
  is	
  where	
  the	
  software	
  (known	
  as	
  beta	
  release)	
  is	
  made	
  
available	
  to	
  “real”	
  end	
  users,	
  although	
  they	
  are	
  another	
  controlled	
  group,	
  they	
  agree	
  to	
  provide	
  feedback	
  
on	
  bugs	
  and	
  usability.	
  This	
  is	
  the	
  best	
  environment	
  to	
  test	
  the	
  software	
  and	
  whole	
  new	
  class	
  of	
  unforseen	
  
issues	
  arise.	
  	
  

An	
  issues	
  tracking	
  system	
  needs	
  to	
  be	
  in	
  place	
  to	
  cope	
  with	
  the	
  information	
  coming	
  from	
  beta	
  testers.	
  A	
  
formal	
  product	
  release	
  procedure	
  needs	
  to	
  be	
  in	
  place	
  as	
  there	
  will	
  likely	
  be	
  many	
  versions	
  before	
  the	
  beta	
  
testers	
  are	
  satisfied	
  with	
  the	
  software	
  meeting	
  the	
  final	
  requirements.	
  

Supporting	
  documentation	
  or	
  training	
  needs	
  to	
  be	
  available.	
  The	
  system	
  is	
  working	
  in	
  a	
  “live”	
  but	
  
controlled	
  environment	
  (in	
  parallel	
  with	
  the	
  production	
  environment).	
  	
  

9.1.6. OPERATIONAL	
  DEPLOYMENT	
  

The	
  most	
  difficult	
  transition	
  is	
  to	
  operational	
  deployment.	
  The	
  system	
  now	
  needs	
  to	
  be	
  bullet	
  proof,	
  and	
  
meets	
  agreed	
  specifications	
  in	
  terms	
  of	
  robustness,	
  usability,	
  documentation,	
  and	
  training.	
  

It	
  should	
  be	
  governed	
  by	
  an	
  automated	
  product	
  release	
  procedure	
  (acceptance	
  testing)	
  where	
  each	
  
subsequent	
  version	
  addresses	
  issues	
  from	
  the	
  bug	
  tracking	
  system	
  through	
  documented	
  change	
  requests,	
  
resulting	
  in	
  code	
  modifications	
  which	
  then	
  progress	
  through	
  unit	
  test,	
  regression	
  testing,	
  integration	
  and	
  
release	
  to	
  production.	
  

Requires	
  development	
  of	
  operator/training	
  and	
  support	
  manuals,	
  help	
  desk	
  support.	
  

For	
  complex	
  systems,	
  especially	
  ones	
  with	
  real-­‐time	
  outputs,	
  an	
  efficient	
  sanity	
  check	
  is	
  to	
  run	
  the	
  two	
  
systems	
  (test	
  and	
  operational	
  systems)	
  in	
  parallel	
  and	
  compare	
  outputs.	
  This	
  approach	
  can	
  be	
  particularly	
  
valuable	
  if	
  the	
  research	
  system	
  provides	
  a	
  basis	
  for	
  further	
  improvements	
  to	
  the	
  operational	
  system	
  -­‐	
  partly	
  
for	
  trying	
  things	
  out,	
  and	
  partly	
  because	
  it	
  makes	
  researchers/developers	
  think	
  in	
  terms	
  of	
  operational	
  
requirements.	
  

9.1.7. MAINTENANCE	
  PHASE	
  

The	
  system	
  needs	
  to	
  be	
  maintained	
  over	
  the	
  life	
  of	
  the	
  product	
  which	
  may	
  require	
  new	
  features	
  to	
  be	
  
added	
  and	
  bugs	
  to	
  be	
  fixed,	
  adequate	
  documentation	
  to	
  allow	
  expert	
  knowledge	
  of	
  the	
  design	
  and	
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implementation	
  to	
  be	
  captured	
  (for	
  when	
  staff	
  move	
  on)	
  and	
  possible	
  re-­‐implementation	
  of	
  components	
  as	
  
technology	
  changes.	
  

9.2. Staging-­‐gates	
  

Staging-­‐gates	
  (decision	
  points)	
  need	
  to	
  be	
  applied	
  to	
  all	
  projects.	
  They	
  are	
  a	
  mechanism	
  to	
  control	
  the	
  
investment	
  required	
  to	
  get	
  to	
  final	
  product	
  and	
  are	
  also	
  an	
  opportunity	
  to	
  redirect	
  resources	
  or	
  modify	
  the	
  
specification	
  of	
  a	
  product.	
  These	
  points	
  provided	
  a	
  useful	
  basis	
  for	
  choosing	
  the	
  appropriate	
  criteria	
  
(questions)	
  to	
  apply	
  and	
  the	
  process	
  is	
  not	
  necessarily	
  sequential.	
  For	
  example,	
  after	
  a	
  successful	
  proof	
  of	
  
concept	
  the	
  staging	
  gate	
  process	
  may	
  determine	
  that	
  a	
  demonstration	
  phase	
  is	
  not	
  required	
  and	
  the	
  
project	
  should	
  precede	
  implementation.	
  	
  

The	
  staging	
  gate	
  should	
  resolve	
  the	
  issues	
  detailed	
  in	
  Table	
  5	
  WIRADA	
  Research	
  to	
  Operations	
  staging	
  
gates5.	
  

Table	
  5	
  WIRADA	
  Research	
  to	
  Operations	
  staging	
  gates	
  

Staging	
  Gates	
  
Id
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n	
  

	
   Pr
oo

f	
  o
f	
  c
on

ce
pt
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Be
ta
	
  R
el
ea
se
s	
  

O
pe

ra
tio

na
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M
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Research	
  &	
  Development	
   	
   	
   	
   	
   	
   	
   	
  

1. Decision	
  to	
  initiate	
  or	
  continue	
  research:	
  
a. initial	
  hypothesis	
  proved	
  	
  
b. further	
  investigation	
  (investment)	
  necessary	
  
c. additional	
  research	
  to	
  expose	
  new	
  issues	
  

 	
    	
    	
   	
   	
   	
   	
  

2. Decision	
  to	
  initiate	
  requirements	
  definition	
  and	
  analysis	
  and	
  
high	
  level	
  architecture	
  design	
  in	
  preparation	
  for	
  production	
  
system	
  that	
  will	
  meet	
  specific	
  need	
  

	
    	
    	
   	
   	
   	
   	
  

3. Decision	
  to	
  develop	
  product	
  based	
  on:	
   	
   	
   	
    	
   	
   	
   	
  

a. 	
  technical	
  feasibility	
  to	
  implement	
  operationally	
   	
   	
    	
    	
   	
   	
   	
  

b. valid	
  system	
  architecture	
  developed/available	
   	
   	
    	
    	
    	
    	
    	
  

c. systems	
  integration	
  plan	
  available	
   	
   	
    	
    	
    	
   	
   	
  

d. test	
  procedure	
  and	
  validation	
  process	
   	
   	
   	
   	
    	
    	
    	
  

e. end	
  user	
  documentation	
  and	
  training	
  support	
   	
   	
   	
   	
    	
    	
    	
  

4. Decision	
  to	
  proceed	
  to	
  the	
  next	
  phase,	
  based	
  on:	
  
a. current	
  objectives	
  been	
  met	
  
b. appropriateness	
  to	
  next	
  phase	
  
c. acceptable	
  cost	
  of	
  next	
  phase	
  
d. technical	
  risk	
  assessed	
  and	
  acceptable	
  

	
  

 	
    	
    	
    	
    	
    	
   	
  

Operations	
   	
   	
   	
   	
   	
   	
   	
  

1. Project	
  charter	
  and	
  business	
  case	
  accepted	
   	
   	
    	
    	
    	
   	
   	
  

2. Decision	
  to	
  release	
  product	
   	
   	
   	
   	
    	
   	
   	
  

3. Decision	
  to	
  remove	
  product	
   	
   	
   	
   	
   	
   	
    	
  

4. Costs	
  and	
  benefits	
  identified	
  and	
  acceptable	
   	
    	
    	
    	
   	
   	
   	
  

5. Business	
  risk	
  assessed	
  and	
  acceptable	
   	
   	
   	
   	
    	
    	
    	
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9.3. Governance	
  

The	
  WIRADA	
  governance	
  structure	
  outlined	
  in	
  Clause	
  4	
  of	
  the	
  Umbrella	
  Research	
  Collaboration	
  Agreement	
  
comprises	
  a:	
  

1. Management	
  Committee	
  with	
  representatives	
  from	
  both	
  the	
  Bureau	
  and	
  CSIRO	
  to	
  perform	
  
functions	
  under	
  Clause	
  5	
  of	
  the	
  agreement	
  

2. WIRADA	
  Director	
  to	
  perform	
  functions	
  under	
  Clause	
  6	
  of	
  the	
  Agreement	
  
3. Project	
  Leader	
  for	
  each	
  project	
  (Clause	
  7)	
  
4. Principal	
  Contact	
  for	
  each	
  project	
  (Clause	
  7)	
  
	
  

Section	
  4	
  of	
  this	
  document	
  outlines	
  in	
  detail	
  the	
  roles	
  and	
  responsibilities	
  of	
  individuals	
  in	
  research	
  
delivery	
  and	
  collaboration.	
  This	
  plays	
  out	
  and	
  is	
  coordinated	
  through	
  governance	
  arrangements	
  at	
  
three	
  levels:	
  

1. Project	
  Governance.	
  Project	
  Leaders	
  are	
  responsible	
  for	
  the	
  delivery	
  of	
  project	
  outputs	
  according	
  to	
  
the	
  schedule	
  and	
  budget.	
  Project	
  Sponsors	
  have	
  a	
  shared	
  responsibility	
  for	
  ensuring	
  the	
  research	
  
projects	
  are	
  aligned	
  with	
  the	
  Bureau	
  needs	
  and	
  stay	
  on	
  track.	
  

a. Regular	
  project	
  governance	
  meetings	
  should	
  occur	
  to	
  ensure	
  there	
  is	
  an	
  ongoing	
  dialogue	
  
about	
  the	
  project	
  and	
  identification	
  and	
  treatment	
  of	
  any	
  risks	
  to	
  successful	
  project	
  
completion	
  that	
  may	
  arise.	
  

b. The	
  procedure	
  for	
  submission	
  and	
  acceptance	
  of	
  deliverables	
  is	
  through	
  the	
  Bureau	
  hosted	
  
WIRADA	
  (Buzz)	
  SharePoint.	
  	
  

c. Tracking	
  of	
  project	
  deliverables	
  is	
  provided	
  to	
  the	
  Management	
  Committee	
  on	
  a	
  quarterly	
  
basis.	
  	
  

d. Project	
  sponsors	
  have	
  30	
  days	
  to	
  review	
  project	
  deliverables	
  and	
  provide	
  responses	
  to	
  
project	
  leaders.	
  

2. Quarterly	
  Reporting.	
  Quarterly	
  reports	
  are	
  submitted	
  to	
  the	
  WIRADA	
  Director,	
  Theme	
  Leader	
  and	
  
BoM	
  Project	
  Sponsors	
  for	
  review	
  and	
  feedback.	
  They	
  are	
  based	
  on	
  a	
  template	
  document	
  and	
  
provide	
  a	
  snapshot	
  of:	
  

a. Overall	
  progress	
  across	
  the	
  project	
  as	
  well	
  as	
  progress	
  against	
  scheduled	
  deliverables	
  
b. Key	
  issues	
  impacting	
  on	
  project	
  delivery	
  and	
  suggested	
  mitigation	
  plans	
  if	
  required	
  
c. Science	
  highlights,	
  any	
  scientific	
  breakthroughs,	
  novel	
  solutions	
  or	
  insights	
  
d. Research	
  outcomes:	
  what	
  adoption	
  or	
  impact	
  has	
  occurred	
  as	
  a	
  result	
  of	
  progress	
  to	
  date	
  
e. Activity	
  outputs	
  such	
  as	
  publications,	
  presentations,	
  data	
  sets,	
  web	
  site	
  demonstrators,	
  

models	
  
f. Forward	
  identification	
  of	
  any	
  risks	
  that	
  may	
  impact	
  on	
  the	
  Project	
  in	
  following	
  quarters	
  
g. Budget	
  commentary	
  identifying	
  and	
  explaining	
  any	
  significant	
  variances	
  in	
  either	
  resources	
  

(effort),	
  or	
  finances,	
  including	
  operating	
  expenditure.	
  	
  
Internal	
  monthly	
  financial	
  reports	
  submitted	
  to	
  the	
  WIRADA	
  Director	
  provides	
  an	
  opportunity	
  flag	
  
issues	
  arising	
  and	
  take	
  immediate	
  corrective	
  action	
  prior	
  to	
  the	
  quarterly	
  review.	
  

Management	
  Committee.	
  The	
  Management	
  Committee	
  is	
  required	
  to	
  meet	
  on	
  a	
  quarterly	
  basis	
  to	
  review	
  
progress	
  in	
  terms	
  of	
  science	
  delivery,	
  budget	
  and	
  schedule.	
  This	
  is	
  described	
  in	
  detail	
  in	
  Clause	
  5	
  of	
  the	
  
WIRADA	
  Agreement.	
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CONTACT	
  US	
  
t	
  	
   1300	
  363	
  400	
  
	
   +61	
  3	
  9545	
  2176	
  
e	
  	
   enquiries@csiro.au	
  
w	
  	
  www.csiro.au	
  

YOUR	
  CSIRO	
  	
  

Australia	
  is	
  founding	
  its	
  future	
  on	
  
science	
  and	
  innovation.	
  Its	
  national	
  
science	
  agency,	
  CSIRO,	
  is	
  a	
  powerhouse	
  
of	
  ideas,	
  technologies	
  and	
  skills	
  for	
  
building	
  prosperity,	
  growth,	
  health	
  and	
  
sustainability.	
  It	
  serves	
  governments,	
  
industries,	
  business	
  and	
  communities	
  
across	
  the	
  nation.	
  

	
   FOR	
  FURTHER	
  INFORMATION	
  
Leane	
  Regan	
  
Communication	
  Manager	
  
t	
  	
   +61	
  (0)	
  2	
  6246	
  4565	
  
e	
  	
   leane.regan@csiro.au	
  
w	
  	
  www.csiro.au/wfhc	
  
	
  
Dr	
  Robert	
  Argent	
  
WIRADA	
  Director	
  
t	
  	
   +61	
  3	
  8638	
  8207	
  
e	
  	
   r.argent@bom.gov.au	
  
w	
  	
  www.bom.gov.au	
  
	
  
	
  
	
  

	
  

	
  


