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ABSTRACT 

This paper describes an Automated Online Reef Reporting Application (AORRA) that we are developing for 
the Great Barrier Reef Foundation (GBRF), in collaboration with the Queensland Reef Water Quality 
Protection Plan Secretariat, to automate the production and online publication of annual Reef Plan Report 
Cards. The Reef Water Quality Protection Plan is a collaborative program designed to improve the quality of 
water in the Great Barrier Reef through improved land management practices in reef catchments. The Reef 
Plan sets ambitious but achievable targets for water quality and land management improvements, and 
identifies actions to improve the quality of water entering the reef. The success of the plan is measured 
through Paddock to Reef and Marine Monitoring Programs and the results are disseminated via annual Reef 
Plan Report Cards that integrate information and report on land management practices, catchment indicators, 
water quality loads and the health of the Great Barrier Reef. This paper describes the technical challenges we 
faced in developing AORRA (Automated Online Reef Reporting Application) – including the integration of 
heterogeneous monitoring datasets, the derivation of meaningful indicators and the generation of report card 
products that communicate information about complex spatio-temporal environmental processes to a non-
technical audience.   

INTRODUCTION 

The Reef Water Quality Protection Plan (Reef Plan)[1] is a collaborative program designed to improve the 
quality of water in the Great Barrier Reef though improved land management in reef catchments. It is a joint 
Australian and Queensland Government initiative that specifically focuses on non-point-source pollution - 
where irrigation or rainfall carries pollutants such as sediments, nutrients and pesticides into waterways and 
the reef lagoon. The Reef Plan sets ambitious but achievable targets for water quality and land management 
improvements, and identifies actions to improve the quality of water entering the reef. Specific water quality 
targets include: 

 By 2013, there will be a minimum 50% reduction in nitrogen and phosphorus loads at the end-of-
catchments; a minimum 50% reduction in pesticides at the end-of-catchments; a minimum 50% late dry 
season groundcover on dry tropical grazing land. 

 By 2020, there will be a minimum 20% reduction in sediment load at the end-of-catchments; 

 By 2013, 80% of landholders in agricultural enterprises (sugarcane, horticulture, dairy, cotton and grains) 
will have adopted improved soil, nutrient and chemical management practices; 50% of landholders in the 
grazing sector will have adopted improved pasture and riparian management practices; there will have 
been no net loss or degradation of natural wetlands; the condition and extent of riparian areas will have 
improved. 

Currently there is a long delay between each Reef Plan reporting period and the publication of the 
corresponding Reef Plan Report Card. The process of assimilating all of the various datasets, producing the 
graphics and generating the report card is very onerous and time consuming and largely undertaken manually 
by staff from the data provider organizations and the Reef Plan Secretariat. 

OBJECTIVES AND APPROACH 

The objectives of AORRA (Automated Online Reef Reporting Application) are to develop an innovative online 
information management system that will streamline the production of the online Reef Plan Report Cards – 
and at the same time improve the quality of the data, identify gaps in the data, improve accessibility to the 
data underpinning the report cards, document the provenance and validity of the results, inform policy 
makers and resource managers and preserve the data for future long term use.  The first step involved 
involved identifying and documenting: 

 The workflows involved in generating the annual Reef Plan Report Card; 

 The (land practice, catchment and marine) datasets/databases that are captured, processed, integrated 
and analysed to generate the Reef Report Cards; 

 The indicators that are used to assess land management practices, water quality and eco-system health 
(label, definition, units, targets) and the raw data, summary data and derived data sets that are used; 

 The analytical and processing tools that are used to generate summaries, trend analyses, charts and 
graphs that are incorporated in the Report Cards; 

 The different types of reports and associated reporting requirements e.g., the Summary Report, Technical 
Report and Regional Reports, plus Tier 1/2 reports; 

 A Common Data Model to support the integration of the multiple datasets from a variety of sources and 
organizations.  
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SYSTEM ARCHITECTURE 

The analysis above enabled us to develop a Technical Architecture for AORRA. A Web Portal provides a secure 
login for contributors and data providers to the Reef Report Card. Once logged in, contributors can upload 
their files (Excel spreadsheets, CSV files, images, text files, shape files, word templates, HTML templates), 
attach metadata and save them using AjaXplorer for the Content Management System (CMS). Folders have 
been established for: Land Management Practice, Practice Effectiveness, Catchment and Marine results as well 
as for the Report Cards for each year, the entire GBR and for each region/catchment. Java scripts have been 
developed to generate the required graphics (see Fig 2). A mapping interface is being developed to support: 
• Querying and visualizing the results by region, catchment, site and year; 
• Spatio-temporal animations that illustrate how the catchment indicators (riparian vegetation, wetlands 
extent and groundcover) vary over time. 
This requires the migration of the data from the uploaded spreadsheets into a spatially indexed database 
(PostGreSQL with PostGIS) and GeoServer for efficient retrieval and delivery of mapping information. 

 
 

Figure 1: Overview of Technical Architecture      Figure 2: Example of Regional Summary 

KEY TECHNICAL CHALLENGES 

In this presentation we will discuss the key technical challenges that impact on our ability to fully automate 
the generation of the Reef Plan report cards, and how we plan to tackle them. They include: 
• Lack of agreed standards for measuring, collecting, capturing and deriving the data. This includes 
standards for data formats, data units, metadata etc. These tend to vary across organizations, making the data 
integration and synthesis step more complex; 
• Quality of the Data – in some areas the data is very sparse or of dubious reliability/certainty. Further 
effort is needed to identify gaps in the data and quality issues to improve data completeness and precision; 
• Quality of the methodology – more effort is required to develop better algorithms for analysing remote 
sensing images to provide more accurate measures of Chlorophyll-a and TSS, benthic data etc 
• The precise metrics, indicators, methods for calculating indicators and graphics for reporting them are 
still not static. 
• Data stored within the AORRA system is duplicated in other agency databases. Ideally programmatic 
(Web service) interfaces between AORRA and these data provider agencies will become available in the future. 
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