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These data are useful in visual analysis of past and present conditions, especially when
several observations are used simultaneously, and when used in models to assess
physical indicators or process not easily observed, or to make future predictions on
which current decisions rely.
While the cost to access and if needed combine data should be decreasing in both time
and financial cost, several factors are in various combinations working against the
natural trend of greater volumes of data equals greater availability and use. These are;
o/ Data are hard to discover. There is no Google for data so there is a great
reliance on the collectors and custodians of the data publishing and adequately
describing the data,
e/ Data are often persisted and shared with no formal agreed or reusable data
model that can be widely understood and validated, especially by machines,
o/ Data are often made available in non-standard encodings which diminishes
reuse of existing tools,
o! Data are not well described, so it is often difficult to understand, trust and
repurpose, and
o! Data can be locked away by the companies that supply or operate the sensors,
or by the land owners that use the sensors, with a belief that openly sharing
their data may dis-benefit them.

This is fundamentally a socio-technical data supply chain challenge. The Soil sensing
- new technology for tracking soil water availability, managing risk and improving
management decisions project jointly funded through CSIRO and the Australian
Government’s National Landcare Program is developing tools and technologies to
help improve the ability to discover, access, understand and use soil moisture data
across disparate data providers. It has done this through the development of loosely
coupled services into a Data Streams Integrator system (DSI). Core to the DSI system
was extending the Data Brokering Layer (DBL) concept developed as part of the
eReefs project [1] as the point of truth for search and discovery, while also tackling
specific issues of presenting a consistent view of all the data sources it knows about to
the users, realised as standard Sensor Observation Service (SOS) [2] web calls. It does
this by harvesting and caching in the DBL crucial metadata about the data sources,
and upon a data request, a custom software layer, the O&M Translator (Figure 1),
converts the SOS calls to the native calls of the host service and retrieves the requested
data stream. It then maps the resulting data to the Observations and Measurements
(O&M) [3] data model and returns the data to the requesting user in TimeseriesML [4]
encodings Figure 1.
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Figure 3 A sample data portal developed for the project showing all the federated data
streams available for discovery and display via the one API.

3.2! SoilwaterApp

SoilWaterApp (SWApp) [7] Figure 4 developed by Grains Research and Development
Corporation (GRDC) and University of Southern Queensland (USQ) is a low cost,
grower friendly application for iPhone and iPad that estimates soil moisture for a
specific location and aims to assist growers to make more informed decisions. To run
a simulation SWApp requires the user to estimate a starting soil moisture. In the
absence of other data these were often not much more than educated guesses.
However, with the connection of SWApp to the DSI, users were/are able to search and
select the most appropriate soil moisture estimate from the range of sources available
within the DSI. Likewise, many other data layers that are currently individually
accessed or even cached by SWApp will be available through the single SOS based
API provided by the DSI. This will reduce the developer’s workload by reducing the
number of APIs they need to understand, write adapters for and maintain, while also
potentially increasing the available data stream choices available to SWApp users.
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