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Publishing	
  integrated	
  scien@fic	
  informa@on	
  for	
  policy	
  makers	
  
•  Use	
  exis@ng	
  	
  embedded	
  QA/QC	
  process	
  
Trapezing	
  into…	
  
•  A	
  checking	
  system	
  
That	
  will	
  eventually	
  trapeze	
  into…	
  
•  A	
  provenance	
  system	
  

Trapezing	
  



CSIRO	
  Land	
  and	
  Water	
  
Environmental	
  Informa(on	
  Systems	
  Program	
  

Interoperable	
  
Systems	
  

	
  

Systems	
  
Implementa(on	
  

Knowledge	
  
Integra(on	
  

Knowledge	
  
Delivery	
  

Dr	
  David	
  Lemon	
  

Mr	
  MaO	
  Stenson	
  

Ms	
  Sue	
  Cuddy	
  

Dr	
  Becky	
  Schmidt	
  

Discovery	
   Access	
   Integrate	
   Integrated	
  
Modelling	
  

Integra@on	
  
Assessments	
   Deliver	
   Ac@on	
  

data information knowledge 
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The	
  Bioregional	
  Assessment	
  
Programme	
  What are the impacts of coal mining and coal seam gas extraction on water resources? 



What	
  are	
  we	
  delivering?	
  

Scien(fic	
  advice	
  
− easily	
  diges@ble	
  and	
  searchable	
  for	
  a	
  policy	
  and	
  public	
  audience	
  
−  the	
  BA	
  methodology	
  is	
  the	
  ul@mate	
  authority	
  
−  customised	
  for	
  each	
  bioregion	
  
−  transparent:	
  report	
  uncertainty	
  and	
  provenance	
  
	
  

Proponent	
  
applies	
  for	
  

development	
  
approval	
  

OWS	
  Advice	
  
Team	
  gathers	
  

and	
  
synthesises	
  
suppor(ng	
  
informa(on,	
  
writes	
  draS	
  

advice	
  

IESC	
  considers	
  
proposal,	
  
suppor(ng	
  
informa(on,	
  
synthesis,	
  
draS	
  advice	
  

At	
  IESC	
  
mee@ng,	
  
wordsmith	
  
advice	
  

Minister	
  uses	
  
advice	
  to	
  

make	
  decision	
  
on	
  

development	
  
approval	
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Products	
  from	
  bioregional	
  assessments	
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What	
  are	
  we	
  producing?	
  
•  >150	
  products	
  
•  6,000,000	
  words	
  
•  >2000	
  elements	
  (maps,	
  charts,	
  diagrams,	
  tables)	
  
Who	
  is	
  we?	
  
•  200	
  collaborators	
  –	
  authors,	
  editors	
  
• mul@ple	
  disciplines:	
  ecology,	
  hydrology,	
  geology,	
  hydrogeology	
  
•  4	
  agencies	
  
•  >10	
  loca@ons	
  
To	
  what	
  standard?	
  
•  high	
  editorial	
  and	
  scien@fic	
  quality	
  
•  @ght	
  @me	
  frames	
  
•  provenance	
  and	
  uncertainty	
  

The	
  stats	
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Exis(ng	
  QA/QC	
  processes	
  
BA-GIP-GIP-112-Geography-v00.docx 



Exis(ng	
  QA/QC	
  processes	
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Products	
  have	
  elements	
  



Managing	
  data	
  and	
  elements	
  

Modelling runs Data 
 

Excel workbook 
 

Plots 
Tables 

 

Report 

If errors are found in plots in report, 
regenerate from workbook and then paste 
again into report to maintain audit trail. 

Base document 
links plots/tables in 
report to workbook 
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What	
  are	
  workbooks? 	
  	
  



Elements	
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Why	
  are	
  we	
  managing	
  elements?	
  
•  Gecng	
  things	
  done	
  
•  Quality	
  assurance	
  
−  Internal	
  and	
  cross-­‐product	
  consistency	
  

•  Change	
  management	
  
− Which	
  version	
  are	
  we	
  using	
  in	
  the	
  report,	
  who	
  changed	
  it,	
  why?	
  

•  Provenance/data	
  management	
  requirements	
  
− 3	
  months	
  later,	
  where	
  did	
  that	
  number	
  come	
  from?	
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Trapezing	
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Workflow	
  

act Example data workflow

Threatened 
species data

Element 1 Section 1.2.1

Section 1.2.3

Element 2

Element 3

Product X

Generates

Generates

Generates

Used in section

Part of product

Used in section

Part of product

Used in section



Data	
  model	
  
class DataModel

Element

- ID: char
- URI: http URI
- Descrption: char

ScientificProduct

- ReportName: char
- ReportID: char

DataInput

- URI: http URI
- description: char
- owner: char

ProductSection

- ScientificProduct: char
- SectionID: char
- SectionName: char

GeneratedByActivity

1..*

1

1..*

1

1..*1..



Provenance	
  Repor(ng	
  Tool	
  

Identify	
  
subregion	
  

and	
  
product

Download	
  
data	
  

element	
  
registers

Identify	
  
dataset	
  
inputs	
  to	
  
elements Dataset	
  input	
  

recognised	
  as	
  
a	
  map

Dataset	
  input	
  
not	
  

recognised	
  as	
  
mapFor	
  each	
  

dataset	
  
input

Or
For	
  each	
  
map	
  find	
  
layer	
  

dataset(s)

Generate	
  
index	
  for	
  all	
  
datasets

Validate	
  
dataset	
  
location

Generate	
  
report	
  and	
  	
  
issues/errors	
  

log

Reads	
  element	
  registers	
  and	
  delivers:	
  
•  Provenance	
  informa@on	
  for	
  each	
  element	
  
•  Valida@on	
  of	
  dataset	
  use 
•  Quality	
  sta@s@cs	
  
•  Issue	
  log 



Output	
  of	
  tool	
  in	
  pseudo	
  PROV-­‐O	
  format	
  

:Dataset_5 
    a  Entity;  
    value"
\\wron\project\BA\NIC\All\Maps\Templates\Shapefiles\State_Borders_10million.shp";  
    title  State_Borders_10million; 
. 
:Activity_1 
    a   Activity; 
    used   Dataset_8;  
    used   Dataset_2;  
    used   Dataset_5; 
    used   Dataset_10;  
    used   Dataset_11;  
    used   Dataset_14;  
    used   Dataset_26; 
    used   Dataset_16;  
    used   Dataset_17; 
    generated Element_CEN-112-009; 
. 
:Activity_11 
    a   Activity;  
    used   Element_CEN-111-001; 
    ...  
   used   Element_CEN-112-009; 
   generated  CEN_Product_1-1;  
. 
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Leveraging	
  new	
  data	
  management	
  systems	
  

•  To	
  store	
  and	
  query	
  provenance	
  informa@on	
  
•  DIDS	
  –	
  Data	
  Iden@ty	
  System	
  
•  PROMS	
  –	
  Provenance	
  Management	
  System	
  
•  Requirements	
  –	
  during	
  project	
  
− Tracking	
  of	
  product	
  evolu@on	
  
− What	
  are	
  all	
  the	
  downstream	
  impacts	
  when	
  science	
  modelling	
  is	
  rerun	
  
(new	
  data,	
  correc@ons,	
  etc.)?	
  

•  Requirements	
  –	
  post-­‐project	
  
− Audit	
  trail.	
  

•  Goal:	
  centralise	
  element	
  informa@on	
  and	
  query	
  for	
  product	
  
specific	
  informa@on	
  for	
  logs/workbooks.	
  



Provenance	
  



Using	
  the	
  exis(ng	
  QA/QC	
  

Press	
  this	
  buion	
  to	
  output	
  to	
  DIDS	
  
and	
  PROMS	
  and	
  get	
  URI	
  



•  Increased	
  transparency	
  
•  Status	
  reported	
  more	
  easily	
  
− Benchmarks	
  and	
  checkpoints	
  for	
  product	
  approvals	
  

•  Data	
  management	
  improved	
  
•  By	
  using	
  exis@ng	
  process,	
  demys@fies	
  data	
  models	
  and	
  
workflows	
  and	
  provenance	
  for	
  researchers	
  –	
  so	
  that	
  they	
  are	
  
more	
  open	
  to	
  more	
  sophis@cated	
  solu@ons	
  on	
  horizon	
  

Benefits	
  of	
  provenance	
  repor(ng	
  



•  Automa@on	
  increases	
  quality	
  
• Measure	
  quality	
  improvements	
  
•  URIs	
  and	
  vocabulary	
  services	
  improve	
  quality	
  of	
  products	
  
•  Tagging	
  prepares	
  for	
  delivering	
  via	
  informa@on	
  plalorm	
  (not	
  
just	
  reports)	
  

Feedback	
  loop:	
  QA/QC	
  processes	
  improved	
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