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Figure 1: Detected marine vessels in the Archipelago Sea on July 14th, 2021.
Contains modified Copernicus Sentinel data, Syke.
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Archipelago Sea 2018-2024:

Where, when and how much?

Recreational boating threatens marine habitats and causes disturbances on the
seafloor. Until recently, there has been a lack of information on leisure boating,
its trends, amount and local hotspots. We utilized Sentinel-2 images and
YOLO11 object detection model to quantify it in the Archipelago Sea.

EO and Al as a source of large-scale
spatial data on recreational boating

While commercial marine traffic is required
to use Automatic Identification System
(AlS), It Is not mandatory for leisure boats.
Data on the recreational marine traffic Is
vital for estimating the impacts of leisure
boating on marine ecosystems. In order to
overcome this knowledge gap, we utilized
YOLO1ll object detection model to
detect vessels, using Sentinel-2 true
color images as the source data [1].

Using this methodology, we quantified
marine traffic in the Archipelago Sea, the
main recreational boating hub In the
Finnish Coast. The study period covered
May-September from 2018 to 2024. In
total, more than 161,000 vessels were
detected from these data, ranging from
10 to 3,100 detections per timestep.
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Figure 2: Recreational boats captured both on
camera frap and Sentinel-2 images.
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Patterns and hotspots of marine
traffic vary between months

The marine traffic in the Archipelago
Sea was most active during June and
July, the main Finnish summer holiday
season (Figure 2). Covid-19 restrictions
stood out, as both 2020 and 2021 had the
most detected traffic. Likewise, there Is a
clear decrease after the Covid-19
restrictions were lifted in 2022.

There were also clear differences between
months (Figure 3). During May and June,
the traffic IS concentrated closer to the
Finnish coast, as well as southwest of
Aland. The central parts have the most
traffic during July, when the traffic between
Aland and Sweden is clearly visible.

Using satellite observations and Al for
monitoring leisure boats can enchance
our knowledge of human impacts on
marine ecosystems, and these data can
support the implementation of maritime
spatial planning directive (MSPD).
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CONCLUSIONS

Quantifying recreational marine traffic
based on AIS data Is not sufficient, as the
majority of leisure boats do not use it

YOLO11 object detection models and
Sentinel-2 imagery are a viable solution
for monitoring marine traffic over large
areas and long timespans

Most of the detected traffic Is focused on
the main summer holiday period In
Finland

The effect of COVID-19 restrictions stand
out In our results
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Figure 3: Cumulative yearly detections. Years with the strictest COVID-19
restrictions (2020 and 2021) had the most detected traffic.
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Figure 4: Monthly marine traffic in the Archipelago Sea aggregated to
1x1 km grid.
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