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COASTAL ZONES MAP

The Coastal Zone (CZ) Map [1] is a land cover/land use map covering 730000 km² of land along the 
coasts of European countries. The map is organized in five hierarchical classification levels. The level-
1 map distinguishes between 8 broad land cover classes, while the level-5 map features 71 distinct 
classes. 

The map was manually drawn by photointerpreters in 2020 with a minimum mapping unit of 0.5 ha 
from a proprietary dataset of VHR images (between 2m and 4m of resolution) from a range of different 
sensors, amounting to 7 TB of imagery. 

ABSTRACT

Land cover and land use

classification (LULC) through

remote sensing data poses

significant challenges due to

factors such as spectral variability,

mixed pixels, seasonal changes,

and the complexity of urban and

natural environments. Coastal

regions in Europe, which are rich

in biodiversity, face threats from

human activities, necessitating

detailed and reliable information

for sustainable management. In

2020, Planetek Italia led an

industrial consortium to develop

with photointerpretation the first

Copernicus Land – very high

resolution (VHR) Coastal Zone

hotspot thematic mapping product

for European coastal zones. This

initiative provides specific LULC

information to address

environmental challenges,

covering approximately 730,000

km² with a minimum mapping unit

of 0.5 ha, across 71 LC/LU classes.

The study employs advanced

machine learning (ML) and deep

learning (DL) techniques, including

random forests, UNet, and

foundation models such as Pritvhi,

to improve classification efficiency

and accuracy. The results

demonstrated that both UNet and

Pritvhi achieved comparable

overall accuracy in classifying 26

different classes across two

different nations (~70%),

showcasing the effectiveness of

these models in coastal zone

mapping.
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EXPERIMENTS

We ran several experiments on a subset of the CZ Dataset that

covers the coasts of Albania and Ireland countries (about 35000

km²).

We compared the performance of UNet and Prithvi-v1

architectures in the prediction of Level-1 CZ labels from either

VHR or Sentinel-2 imagery.

We used the best-performing training strategies (architecture +

imagery + hyperparameters) on the Level-2 dataset.

- Training a model to predict the CZ map is

a challenging task. The dataset is heavily unbalanced

and the large MMU introduce noise in the labels.

- No learning without loss weights, but maybe better

strategies for class imbalance exist.

- UNet outperforms Prithvi-v1 on VHR imagery, but not

on Sentinel 2.

- We obtained decent results after training on 5% of the

CZ dataset. We expect a large model to perform much

better after training on the entire dataset.

RESULTS

- Scaling-up the training dataset

- Scaling-up the architectures (unet++, Privhi-v2 … )

- Scaling up the hardware

- Better strategy for class imbalance (weighed

sampling?)

- Fine-tuning on homogeneous ecoregions or

countries.

- Predict and validate outside of coastal areas.

CONCLUSIONS

RESEARCH QUESTIONS

• Can we train a model to predict the CZ classes from 
VHR imagery over the European coasts?

• Can we use public Sentinel-2 images instead? 

• What classification level can we reasonably target? 

• Can such model generalize to areas outside of the CZ 
AOI?

• Can our automatic approach support the 
photointerpreters in the creation of the next edition of 
the CZ map?
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Figure 3 – An overview of the CZ subset covering Albania

and Ireland coasts used in our experiments.

Figure 1 – An overview of the Coastal Zones Map and its 71-

classes classification system

Figure 2 – An overview of the classes distribution in our

training dataset.

Figure 4 – An example of validation set predictions of Prithvi and UNet, trained

to predict level-1 CZ labels from S2 or VHR imagery
Figure 5 – Prithvi and UNet validation performance in

level-1 and level-2 segmentation tasks from VHR and

Sentinel2 imagery.
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