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Quick Start Instructions

ROTATE: Left Mouse + Drag

ZOOM: Right Mouse + Drag (or scroll wheel)
PAN: Left Mouse + Right Mouse + Drag
SELECT Bore: Left Mouse + Double Click
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3d model of aquifers

Scene loaded successfully

Web Socket Status: Connected

Tools

Toggle Perspective
Toggle Axis
@® Reset View
@ Top

40 Bottom

& North

M South

£7 East

039 West

i Slice Front
i Slice Back

Cross Section Tools

& Toggle slice mode on/off
3 Cut Slice
C Reset Slicer

Vertical Exaggeration: (15)

Quality (100%

Interaction Quality (15%)

Interaction Bundle (12)
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VVG == Primary impact

Use by sector

Commercial n =120 (43%)

Government

The VVG portal is frequently

n = 56 (20%)

used by a wide Community n =30 (11%)
cross-section of society Water authority n =30 (11%)
Research n = 28 (10%)

Other (unspecified) n = 8 (3%)

Education n =6 (2%)

Analytics

Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-18



Practice impact

The portal has changed the way people find groundwater data

Assessed importance of VVG functions in decision making

finding bore locations at any location on a map _
linking to original source documents _

querying depth of water table at any location _
querying watertable quality at any location _
querying the acquifer surfaces at any location _
using the bore search functions _

(n =49) downloading bore data _

\ \ T | T T T T 1 i ,
B very important [ ] not important 0 20 40 60 80 100
[] important [ ] unsure/no response Percent

VVG data provides a better basis for
groundwater resource management.

Undecided /
no response

(n=49)



Sector impact

The provision of multiple groundwater dat-
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End users

Browser
Public access,
Application login
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Mobile devices
Browser, applications
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Advanced users
Consuming services
Developers, modellers
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Data interoperability

Full interoperability requires adopting common:

systems - communication protocols (e.g. for web services);

syntax - representation language (e.g. Extensible Markup Language
(XML), JavaScript Object Notation (JSON) or others);

structure - data schema (e.g. GWML1);

semantics - content vocabulary (e.g. for water quality parameters);

and

pragmatics - best practices in the collection and use of the data



Open Geospatial Consortium: an international consortium of
companies, government agencies and universities that develops
publically available international spatial data standards for data
interoperability.

OGC®) standards are technical documents that detail interfaces or
encodings used by software developers.

OGC® Groundwater Interoperability Experiment 2 (GW2IE)

http://external.opengis.org/twiki_public/HydrologyDWG/GroundwaterinteroperabilityExperiment2




oOGC GWML2 interoperability
Aims: experiment

* Develop an international groundwater information model
* Develop a GML application schema, for groundwater data
 Harmonize existing models (GWML, INSPIRE)

Regions:

North America
Europe Sy, RElY R
Australasia | SR A

5 years, 57 meetingé;



GWML2 interoperability
experiment

Use Cases

@

Agreed entities
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Conceptual Schema
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Logical Schema

@

Physical Schema

Gerangamete Groundwater Plant




Entities: HydrogeoUnits, Voids, Fluid Bodies
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Entities: Flow, Well
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So what constitutes groundwater data?
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But what about the qualitative data?

Data often overlooked by -
scientists (hydrogeologists),
but it can be critically
important.

3 £l

Examples include observations about
landscape features, soil colours,
vegetation types, seeps, springs, wetland
ecosystems, and anecdotal information
from long-term occupiers of the land.
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Trends in data custodianship '®
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DATA

Data Dictatorship: Data is conl’:c{r%ﬁelc!\{alrllséits use restricted. Distribution of data
is based on perceived necessity.

Data Aristocracy: Data analysts and scientists are required to provide meaning,
and they have the power.

Data Anarchy: Users feel underserved and create their own datasets from
available sources. Data sharing is ad-hoc.

Data Democracy: Everybody gets timey and equitable access to data. Users are
empowered and they often own some of the data.



Private Data Private Decision

Makers
\
Data and Model. Pevelopment Knowledge Proqgct Development
(pre-competitive space) (competitive space)

Public Decision

Public Data

Makers

Antle, J.M., Basso, B., Conant, R.T., Godfray, H.C.J., Jones, J.W., Herrero, M., Howitt, R.E., Keating, B.A., Munoz-Carpena, R., Rosenzweig, C.,
Tittonell, P. and Wheeler, T.R. (2017). Towards a new generation of agricultural system data, models and knowledge products: Design and
improvement. Agricultural Systems. DOl:http://dx.doi.org/10.1016/j.agsy.2016.10.002.



http://dx.doi.org/10.1016/j.agsy.2016.10.002

Data Democracy can interoperably federate:

v’ Public and private data

v’ Big data, sensors, internet of things

v Legacy data

v/ Crowdsourced data
To answer the frequently asked hydrogeological questions
To dynamically generate conceptual and predictive models
To make new discoveries and avoid repeating past mistakes

To reduce time wasted in litigious conflicts
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