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Water Quality Monitoring Australia

Executive Summary

In light of the various marine and coastal issues facing Australia, which include the management of
marine environments and the increase in both near-shore and offshore-development activities, a
standardized, quantitative and near-real time monitoring approach is required for Australian
waters. A good example of such an application is continuously monitoring the location and extent
of dredging and dumping sediment plumes in the water, over a particular area of interest.

EOMAP GmbH & Co.KG now offers state-of-the-art, medium and high resolution water quality
monitoring products for whole of Australia, in near real time. These satellite-derived products are
jointly produced with Landgate, Western Australia’s primary provider of land information and
geographic data.

With physics-based inversion algorithms running through a standardized processing chain, the
Modular Inversion and Processing System MIP produces digital map products of Australian Water
Quality at 30 and 500 m horizontal resolution. This physics-based and sensor-independent retrieval
of the water products ensures that the measures are inter-comparable both Australia- and world-
wide. In fact EOMAP is also already generating products for other continents using the same
harmonized production systems, while taking into account variations in specific optical properties
for these waters.

These water quality data products are offered firstly on a subscription basis, where power users
such as environmental managers, engineers, and scientists can ingest them directly into their
systems for analysis and monitoring. However, we have also decided to make our water turbidity
product freely accessible to everyone, for two important areas of the Australian Marine Jurisdiction.
With our web-based eoApp Australia, any user is able to monitor the turbidity and visibility of the
water in these areas. Finally, we also offer the option of setting up, together with the commercial
subscriptions, customised, and secure eoApps for viewing and interpreting the data products.

The following document is intended to introduce and describe the project, the products and the
technology.

For even more information, please visit www.eomap.com

2/19



http://eoapp-au.eomap.de/
http://www.eomap.com/
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EOMAP eoWaterQuality Monitoring Australia- Overview

EOMAP, in partnership with Landgate, is now operationally producing daily water quality products
for whole of Australia at 500m horizontal resolution . Satellite data from the MODIS Aqua and Terra
(NASA) platforms are delivered directly from Australian receiving stations to Landgate's server
systems, where the imagery - handled by the EOMAP Workflow System (EWS) - is instantly
processed through EOMAP's proprietary Modular Inversion Processor (MIP).

The standard output from this operational processing is digital maps of turbidity and chlorophyll-a
concentrations. Other products available include visibility, total suspended matter and dissolved
organic concentrations. Further to this, a range of ancillary aquatic environment parameters and
quality control products are also routinely generated. These are discussed in further detail in the

next section.
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Figure 1: Standard EOMAP 500m turbidity product west Australia June 06, 2014, using MODIS Aqua
satellite data (processing © EOMAP, data © NASA)

Higher spatial resolution eoWaterQuality products are also available, notably 30m products from
the Landsat 7 and 8 sensors, 5 m products from the RapidEye sensor and 2m resolution products
from the WorldView-2 sensor.

Furthermore, the capability exists to generate these standardised water quality products going
back to 2000 for MODIS data and to 1984 for Landsat data. In other words, the EOMAP algorithms
allow for the creation of time series for quantitatively-based change detection and trend analysis.
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Currently, operationally processed prodcuts from two areas are freely accesible through the web-
based eoApp Australia data visualiser: Abbot Point and the Grear Barrier Reef in Queensland and
Ningaloo Reef and Barrow Island in West Australia (Figure 2).
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Figure 2: Overview of the Australian areas currently accessible with the eoApp Australia, displayed as
red rectangles

For all other regions in Australia and further areas worldwide, you can visit our online store
www.eomap.com/store or contact us via info@eomap.com.

Technical background and product information

Water bodies have specific reflectance characteristics (spectra) based on the concentration of its
optical active constituencies. Optically active water components include suspended matter,
phytoplankton and their different absorbing pigments, detritus, and dissolved coloured organic
matter, called Yellow Substances or Gelbstoff. With the knowledge of these characteristics it is
possible to retrieve quantitative values of the concentrations of water constituents, based on the
data measured by the satellite sensors, see Figure 3.
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Figure 3: Schematic illustrating the path of the sunlight signal, interacting with the
atmosphere, water column and seafloor, and finally being measured by a space-borne or
airborne sensor. Image courtesy of the Centre for Spatial Environmental Research, University of
Queensland.

EOMAP and German Aerospace Center (DLR) scientists have over the past 20 years developed a
unique physics-based Modular Inversion and Processing System (MIP), which include all the
relevant processing steps to guarantee a robust, standardised and operational processing of water
quality parameters from satellite data (Heege 2014, Heege & Fischer 2004)). Importantly, physics-
based methods require no known information of the study area, and can therefore be applied
independent of satellite type and study area.

The MIP architecture systematically handles the independent properties of sensor parameters and

specific optica|
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