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EDITORIAL

We present the third LIFE LEMA  Newsletter, 
where we introduce the demonstration stage of 
the project. In the spring and summer of 2018 
new tools developed at LIFE LEMA have been 
implemented experimentally to support waste 
collection operations. These tools include inno
vative technologies for detection and prediction 
of the presence of waste: detection by video 
 station, detection by drone, forecast by meteo 
model. All these tools were then implemented on 

each of the test sites of the Basque coast, then 
collected and operated in real time within a ‘Lema 
Field Tool’ operational platform. Continuous 
 monitoring of all the collected waste data and 
floating waste abundance forecasts have been put 
in place through this platform. The collection 
operators contributed to the transmission of the 
data within the system, to its processing and to 
the feedback of experience constituting this 
demonstration stage.

Dear Readers,
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DEMONSTRATION IN REAL CONDITIONS 
OF THE LIFE LEMA MANAGEMENT SYSTEM 
FOR COLLECTING MARINE LITTER 

MARINE LITTER COLLECTION 
IN THE SEA AND ON THE BEACHES

The operation to collect marine litter began both 
in the sea and on the beaches at the end of spring. 
The maritime operations involved the participa
tion of 4 boats: 2 fishing boats in the 300m3 
nautical mile zone, Miren Argia and Itsas Belarra, 
and 2 cleanup boats in the 0300m zone, Uhaina, 
and BAB Subaquatique. These operations were 
accompanied by collections on the beaches of 
Gipuzkoa and in the city of Biarritz. 

DETECTION SYSTEMS

To detect the presence of floating marine litter, 
LIFE LEMA studied the use of images captured by 
a drone. Throughout spring, ocean surface 
imagery in the study area was collected at regular 
intervals over three flights by means of a drone 
fitted with different image capturing devices. 
These images were then computerprocessed 
using a mathematical algorithm for automatic 
 recognition of floating waste in aerial images. 
Thanks to the images captured during the three 
flights, the algorithm has been tested, adapted and 
evaluated. The implementation of these over
flights in the littoral zone revealed significant 
restrictions related to the regulation, but also to 
the meteorological conditions. However, the 
results obtained by image processing are 
 promising.

(Left) Photograph taken during one of the drone flights. The position of the flying drone is indicated with the red circle. 
(Centre) An image taken by the drone. (Right) Result of the detection algorithm: the detected waste is coloured red. Images 
taken by the company HINOV, processed and analysed by the company TELESPAZIO France. 
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DEMONSTRATION IN REAL CONDITIONS 
OF THE LIFE LEMA MANAGEMENT SYSTEM 
FOR COLLECTING MARINE LITTER 

LEMA FIELD TOOL

‘Lema Field Tool’ is a platform for operational 
management focusing on all the technologies 
developed in the project, enabling realtime 
 monitoring and prediction of the presence of 
waste. This platform aims to assist waste  managers 
and collectors in their daytoday operations. A 
second component completes this tool: ‘Lema 
Desk Tool’. The purpose of the latter is to assist 
managers to create and analyze all historical data 
on floating waste in the territory.

Monitoring

The Real Time mode, which was tested this 
 summer, offers the opportunity to continuously 
monitor all the technical and environmental data 
regarding floating waste collection. As well as 
information related to the collections, the system 
automatically recovers data related to  hydrological 
and meteooceanographic conditions (river flow, 
tide, wind, waves, etc.). All of this information is 
automatically processed by the platform to 
 provide indicators adapted to the different users 
of the system (collectives, managers, ship pilots, 
scientists). Comparisons with the historical data 
also make possible to follow the evolution of 
collections compared to previous years. Finally, 
the system also collects the GPS tracks of the 
waste collection boats equipped with the SIMUL 
system.



5.

Forecast

In addition to the Monitoring component, ‘Lema 
Field Tool’ provides predictions of the presence of 
floating marine litter thanks to a computer 
 platform operated by Rivages Pro Tech. Charts of 
abundance prediction at sea, to identify possible 
“hotspots”, and indicators of arrival on beaches 
are provided daily over time windows of 3 days. 
In order to provide different levels of forecasts, 
two approaches have been explored: statistical 
and semideterministic. This second approach is 
based on operational weather modeling that 
exploits currents fields from two sources: 1) Eus
kalmet High Frequency Radar (HFR) and 2) 
Copernicus IBI model predictions (CMEMS). Ini
tially, this semideterministic approach was imple
mented to carry out a retrospective simulation of 
the last five years in the studied area which made 

it possible to evaluate the transport trends of 
floating waste in the southeast of the Bay of 
 Biscay. This study was submitted for publication 
in the Journal of Operational Oceanography and 
 presented at various scientific events (Copernicus 
Marine Week 2018 in Brussels, the EGU 2018 
 conference in Vienna, the ISOBAY 2018 
 conference in Anglet). Then, these semi 
deterministic models were implemented in real 
time and predictive simulations were daily carried 
out. The resulting information allows the crews to 
organize the navigation route by targeting the 
priority areas for the collections at sea and to 
plan massive arrivals on the coast for beach 
collections. In both cases, the forecasts are used 
to adapt the means to be used according to the 
expected abundance of waste.

(Left) Example of a current field provided by Euskalmet’s HFR system, operated by AZTI. (Centre) Snapshot of the results of 
the overground transport model. (Right) Chart showing mean density in summer in the area studied, established based on a 
retrospective simulation of the model. 



TECHNICAL MEETINGS AND 
2ND EXPERT´S NETWORK

02-04/10

Event with invitation needed

AZTI installations, Pasaia (Spain).

https://goo.gl/maps/PBscn4vYvMy

OSPAR AUTUMN CAMPAIGNS

08-15/10

Event with volunteer schools and volunteer groups

Gipuzkoa beaches

https://www.facebook.com/surfriderespana/

Inside the project every season group of 
 volunteers join together to pick up marine litter 
from the beaches and then characterize and count 
the objects they collect, following the protocol of 
the OSPAR Campaigns. Thus, Life LEMA gathers 
information about marine litter arriving beaches.

INTERNATIONAL 
VOLUNTEER DAY

05/12

Event with volunteer groups and 
volunteer schools

Gipuzkoa

https://www.facebook.com/surfriderespana/

The Gipuzkoa Provincial Council along with 
 Surfrider España will celebrate an event to reward 
volunteer groups and schools who help in the 
OSPAR Campaigns. The data gathered with their 
support help in the knowledge about marine litter 
reaching the beaches.

6.

AGENDA

On October 2nd Life LEMA partners met to 
 discuss the stages of the project. On October 3rd 

took place the Advisory Group and the 2nd 

Network of Marine Litter Experts on October 4th. 
These meetings ensure the continuity and impro
vement of the project by having advice from 
 outside the project.

https://goo.gl/maps/PBscn4vYvMy
https://www.facebook.com/surfriderespana/
https://www.facebook.com/surfriderespana/
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INTERVIEW

ARNAUD CLAVIER  
Owner of ItsasBelarra

Are you sensitive to the problem 
of floating marine litter?
I am particularly sensitive to the problem of 
 floating marine litter, because I live and frequent 
regularly the ocean, either personally or for work 
activities. I consider that cleaning of floating waste 
is extremely important to maintain the ecosystem 
of the area. In addition, this action will ensure a 
better future for our environment.

What did the tools developed 
in the LIFE LEMA project bring you?
The tools developed in the LIFE LEMA project 
help us to clarify the position of floating waste in 
the area between Anglet and Hendaye.

Would you like to continue using 
these tools after the LIFE LEMA 
project?
In order to increase the efficiency of floating 
waste collection, I would like to continue using 
the tools that are developed in the LIFE LEMA 
project. This tool will allow us to improve the 
accuracy and optimize the search for lines or 
layers of plastic waste. However I hope that by 
the end of the project, the tools would be more 
reliable in order to achieve better results.

Do you think it would be interesting 
to replicate these tools on other sites 
/ territories?
Unfortunately the number of floating marine litter 
is increasing and it is essential to act quickly and 
efficiently so as not to aggravate the situation and 
create a sustainable environment. The develop
ment of LIFE LEMA tools at other sites or in 
other territories would considerably improve the 
collection of floating waste because this problem 
has an impact that affects too many places.

“Unfortunately the number 
of floating marine litter is 

increasing and it is essential 
to act efficiently.”
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