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Spatially enabling people to protect the Great Barrier Reef 

 

 

Background 

The Great Barrier Reef (GBR) is facing many 

environmental threats (e.g. decreased water 

quality from catchment runoff, climate 

change, and overfishing) resulting in a 

deterioration of habitat and loss of 

biodiversity (De’ath et al. 2012). Considerable 

monitoring investments have been made by 

state, federal and private organizations across 

the GBR. Nevertheless, the sheer size of the 

Marine Park (344000 km2) means that these 

data are still relatively sparse, which makes 

real-time data-enabled management and 

conservation difficult. International and 

national pressure for better management 

outcomes, as well as increasing natural 

stressors (e.g. coral bleaching events, 

cyclones, and Crown-of-Thorns starfish 

outbreaks) mean that we need to develop 

innovative ways to monitor and manage the 

GBR (Hedley et al. 2016). 

  

 

Project Components 

The Monitoring Through Many Eyes project is 

led by researchers from Queensland 

University of Technology and funded by the 

CRC for Spatial Information and the 

Queensland Department of Natural Resources 

and Mines. The aim of the project is to 

develop an integrated citizen-science 

platform, which can be used to engage with 

citizens to better monitor and manage the 

GBR. The software platform allows crowd-

sourced 2-D and 360-degree imagery taken by 

recreational and professional divers to be 

uploaded and geo-located within an existing 

digital map. Elicitation modules have been 

developed to allow regular citizens to classify 

benthic habitat in the images, while marine 

scientists can be immersed into the digital 

environment to elicit information about reef 

health issues. This expert "prior information" 

can be combined with existing monitoring 

data to build spatio-temporal predictive 

models used to gain a better understanding of 

the ecosystem, inform spatially explicit 

management decisions, and guide future data 

collection.

2D images of the reef contain information that 

can be used to build spatio-temporal models  

(image courtesy of Dr. Chris Roelfsema).  

  

   

Citizens can engage to protect the 

Great Barrier Reef by 

 Uploading geo-located images of 
the reef  

 Virtually immersing themselves in 
the reef 

 Annotating images that can be 
used to build predictive models 
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Implications 

The integrated citizen-science platform 

represents an innovative new approach to 

monitoring and managing the reef. It can be used 

to engage and raise public awareness about the 

condition of the GBR. Web-based users can 

explore the citizen-contributed images, help 

classify those images, and be a part of the active 

modelling and management of the reef; 

regardless of whether they have the opportunity 

to visit in person. Providing a way for citizens to 

contribute to data collection and processing 

could literally lead to a quantum leap in the way 

that we monitor. Thousands of underwater 

images are taken by divers each year and 

harnessing this new source of data will 

substantially increase the spatio-temporal density 

of data, for relatively little financial investment. 

These new data can provide additional 

information about reef condition, potentially in 

real time so that managers can respond quickly to 

disturbances. Predictive models can also be 

updated as new data becomes available, 

providing up-to-date predictions of reef health, 

with estimates of uncertainty, in areas where no 

information was previously available. This is 

powerful because it provides a dynamic, spatially 

continuous map of reef condition that can be 

used to target management actions. Although the 

software platform (Berdnarz et al.  

 

2015) has been designed to collect data from 

citizens, it could also be used to integrate 

multiple types of data collected by professional 

monitoring programs, research institutes, and 

private companies; thus, providing a framework 

that makes use of all the available information to 

make more informed, data-enabled management 

decisions in the GBR.  

 

Overview of the Monitoring Through Many 
Eyes project components. 
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