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INTRODUCTION  

 

STUDY AREA, DATA AND METHODOLOGY 

Study area (281,543 km2 ) and input data  

RESULTS 

Flowchart of the proposed methodological workflow 

Pr
e-

cl
as

si
fic

at
io

n 

1.Cloud &Cirrus mask (QA60) 
2.Image composition 
3.Atmospheric correction 
4.Sunglint correction 
5.Depth invariant indices 

1. 9,417 L1C 
Sentinel-2 tiles  

(01.09 – 
01.10.2017) 

2. EMODnet DTM 
Bathymetry 0-50 m 
(115x115m; 09.18) 

  1. Editing of classified polygons 
  2. Accuracy assessment 
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P. oceanica 
seagrasses per 

country 
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Annotated 
training data  

(80%) 
 

Machine learning classifier 
(Support Vector Machines) 
4 cal/val classes:  

o Soft bottom 
o Hard bottom 
o Optically deep water 
o P. oceanica seagrass 

 

Independent field-based 
validation data (currently 

1,157 km2; 20%) 

SITUATION 
  o Current Mediterranean seagrass extent estimates: 12,247 – 25,260 km2 
o Market value based solely on carbon sequestering function: 1.018 – 8 billion €1 

1: Value assumes sediment depth of 1 m, an EU trading scheme of 7.93€ tn-1 CO2 and a soil/sediment carbon stock between 
10,500 – 40,000 g C m-2

 
 

PROBLEM 
  o Loss of 33.6% in the last 50 years 
o Slow horizontal growth of 1 cm yr-1 

o High risk of further loss at 1.5 and 2ºC global 
warming scenarios (medium confidence) 

 

SOLUTION 
  Cloud-based (Google Earth Engine) basin-
scale, high spatio-temporal baseline  
seagrass mapping using 10-m optical 
image time series of the full, free and open 
archive of Sentinel-2 [1, 2] 

Greek-wide seagrass area of 2,510.2km2  – 72% user accuracy [1]  Successive methodological steps in Menorca 

CONCLUSIONS  
THE GOOD 
  o Scalability in space (regional-, country- to basin-scale), time (monthly to interannual) and data 

input (Landsats, PlanetScope, WorldView series) 
o Utilization of all available images within selected time period instead of single images 
o Reproducibility for annual basin-scale monitoring 

THE BAD 
  o Method-wise: Considerable manual effort for image-

based algorithm and machine learning tuning, and 
training data annotation 

o Data-wise:  
1. Insufficient cloud cover masking 
2. Visible striping at the Sentinel-2 tile 

limits 
3. Sparse validation data suitable for 

coastal aquatic Earth Observation 
analysis 
 

THE FUTURE 
  o By 2029, 15 years monitoring of annual 

pan-Mediterranean seagrass extent by 
Sentinel-2 

o Incorporation of object-based classification 
and analytical water column correction 
algorithms 

o Estimation of seagrass blue carbon stocks 
and relevant SDGs for effective climate 
change mitigation and adaption 
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