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Dataset Name: MARIDA: Marine Debris Archive Dataset

Description
Marine Debris Archive (MARIDA) is a marine debris-oriented dataset on Sentinel-2 satellite images. It also includes

various sea features (clear & turbid water, waves, etc.) and floating materials (Sargassum macroalgae, ships, natural

organic material, etc) that co-exist. MARIDA is primarily focused on the weakly supervised pixel-level semantic

segmentation task.
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Location and boundaries
Overall Location Method

Ground collection only

Ground collection with boundary drawn using imagery

Ground collection with spatial buffer added

Boundary drawn from imagery

Other _______________

Unknown

GeoLocation Device

https://doi.org/10.1371/journal.pone.0262247
https://www.ntua.gr/en/
mailto:akikakh@central.ntua.gr
https://github.com/marine-debris/marine-debris.github.io
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0262247


Industrial grade GPS (List model) _____________

Retail grade GPS

Mobile Phone GPS

N/A

Unknown

Ground Boundary Method (Details explained in Appendix A)

Live/Continuous point capture of walk-around

Manual point capture of walk-around

Manual point capture of polygon boundaries (not whole field)

Manual point capture f4or later image annotation

Manual point capture for spatial buffer within field

Manual point capture while looking at but not in field, with heading recorded

Other _______________

Unknown

Imagery used

Sensor: Sentinel-2

Date(s): 2015-11-29 to 2021-01-23

List Sentinel-2 tiles used in Appendix B

Imagery Annotation methods

Boundaries drawn based on a single ground point captured

Boundaries drawn/edited based on multiple ground points captured

Buffer validated from ground point captured

Boundary drawn without ground reference data (Include description of methods in Appendix C)

Pixels annotated without ground reference data (Include description of methods in Appendix C)

Unknown

Boundary inclusion

Captured polygon includes the entire field/area

Captured polygon includes only a sample of the field/area

Classification
Classification Type

Land cover

Crop type

Other: Sea surface: Marine Debris and various sea features and objects that co-exist



Classes/fields used

Describe in Appendix D

Ground Referenced Classification

Observation (Describe methods of determination in Appendix E)

Survey/interview with land holder (Describe methods in Appendix E)

Other (Describe methods in Appendix E)

Image Referenced Classification

Describe methods used in Appendix C

Appendix A: Describe the method of geographic ground data collection

Most of the ground data was collected by citizen scientists, photographers, and NGOs on vessel expeditions or clean-up

activities in the Caribbean Sea (Guatemala, Honduras, Haiti, S. Domingo) and Asia (Indonesia, Vietnam, Philippines).

Additionally, some of the annotated data was verified by past studies (Kikaki et al., 2020, Biermann et al., 2020) who

collected  marine debris events in the Bay islands of Honduras, and other regions such as Scotland and S. Africa.

Appendix B: Collected Marine Debris Ground-Truth Data by Source



Appendix C: Describe how boundaries and classes were determined without ground reference data

First ground-truth events were collected, reported cases were then identified in S2 satellite data, and  verified with very

high-resolution satellite data. Well-established spectral signatures were also calculated to improve the annotation step.

The annotators digitized Marine Debris based on ground-truth events, and employing domain knowledge about its

spectral behavior and its accumulation patterns (i.e., fronts, marine litter windrows). A laborious and intensive image

interpretation and manual assessment of each pixel were performed for all selected images leading to Marine Debris

annotations at pixel level. In addition, diverse floating objects, sea state features, water types and clouds were annotated

based on image interpretation and established spectral and spatial patterns. Wind data were utilized to examine the

possibility of whitecaps, which may appear similar to plastics in human eye. An inter-annotator agreement protocol was

also established to merge the annotated data and aggregate the confidence levels derived from the annotators. Finally, a

detailed spectral and statistical analysis was performed and assessed to refine the data and improve as much as possible

the quality of MARIDA dataset. The spectral signatures analysis and the detailed overview of MARIDA can be found here:

https://marine-debris.github.io/. Please refer to Appendix D for a complete list of the top-level classes used to

distinguish marine debris from ships, macroalgae, waves, water types, clouds, cloud shadows, etc.

Appendix D: List all top-level classes or the classification guidance used

1: 'Marine Debris'

2: 'Dense Sargassum'

3: 'Sparse Sargassum'

4: 'Natural Organic Material'

5: 'Ship'

6: 'Clouds'

7: 'Marine Water'

8: 'Sediment-Laden Water'

9: 'Foam'

10: 'Turbid Water'

11: 'Shallow Water'

12: 'Waves'

13: 'Cloud Shadows'



14: 'Wakes'

15: 'Mixed Water'


