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Citizen science offers a great and unique opportunity to expand and complement the collection 

of data for fundamental and applied sciences. In the South West Indian Ocean (SWIO), the 

acquisition of data as part of Coral Reef Monitoring has been a major issue for more than 30 

years in understanding the essential role played by coral reefs and their sensitivity to climate 

change. In particular, several projects funded by the Indian Ocean Commission (IOC) have 

provided major insights into coral reef structure, extent, diversity and functions through field 

surveys (e.g. underwater visual census), remote sensing and modelling. A recent review of IOC 

ISLANDS and BIODIVERSITY projects reports that about 1,400 sites have been monitored over 

the last 30 years. In this paper, we present a new approach developed in the SWIO which 

dramatically increases the amount of data that can be collected by equipping citizens to become 

providers of in-situ data from coral reef areas. We provide the main features and outlooks of the 

data collected by practicing nautical sports (kite surf, stand up paddle, and surf), with an 

underwater video camera fixed below the board, in Mauritius, the Seychelles, and Reunion 

Island. In particular, we demonstrate that a single citizen can collect massive amounts of 

geolocated pictures, i.e. ~10,000 photos taken along a 50 km survey track for a 2h long session. 

In addition, the boards can be equipped with other sensors (located for instance in the fins—for 

example, Smartfin—or in the board) to collect environmental parameters such as sea surface 

temperature and light intensity. We propose a methodological approach to manage this data 

deluge through a suite of codes for describing and storing the data on online servers. Using 

stereoscopic and photogrammetric methods, we show that the sets of pictures collected provide 

key information on the topography and structural complexity of marine coastal ecosystems. We 

also highlight the potential applications of existing methodological approaches to analyse spatio-

temporal patterns of biodiversity in species communities based on occurrence data of benthic 

and pelagic species, e.g. accumulation curves, diversity indices, and multivariate modeling. We 

finally discuss what are the infrastructures available to store such datasets at a regional level, 

which data can be opened, how to convey data to these data centers, and why deep learning 

methods are the only way to manage these data types at a wider scale. Overall, this new 

approach reinforces the key contribution of citizen science to improve knowledge on reef 

biodiversity and its conservation faced to direct anthropogenic impacts and climate change. 


