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The Challenge
Coastal zones in the Croatian Adriatic face significant 
anthropogenic pressures from illegal construction and 
resource misuse, leading to habitat loss. With ~4,000 
new illegal constructions annually and only ~380 
removed, the problem is escalating. Current monitoring 
relies on sporadic citizen reporting, leaving remote areas 
vulnerable until damage is irreversible. This lack of 
systematic oversight poses a critical threat to sustainable 
coastal management.

Our Goal
To establish a robust, automated system for near-real-time 
monitoring and classification of coastal changes. WeSea 
leverages space technology and AI to upgrade existing 
practices, providing public bodies with timely, objective data 
for improved environmental management and enforcement.
•     Develop an accurate hybrid EO & ML architecture.
•     Achieve >90% detection accuracy for changes >100m².
•     Validate results with end-users like Split-Dalmatia County.

Innovative Approach & Achievements
WeSea's innovation lies in its synergistic use of Earth Observation (EO) data from Sentinel satellites and advanced ML. A multi-
stage workflow ensures accuracy and efficiency:

1. Data Acquisition: Automated download and 
pre-processing of Sentinel imagery.

2. Co-registration: Precise image alignment 
using the AROSICS algorithm to minimize false 

positives.

3. Change Detection: Use of the Multivariate 
Alteration Detector (MAD) algorithm to 
identify differences over time.

4. Change Classification: Pre-trained XGBoost 
and RandomForest models categorize changes 

(e.g., 'built-up', 'natural').

5. Noise Reduction: Thresholding algorithms 
mitigate tidal effects, preventing them from 

being flagged as land changes.

The project successfully developed the WeSea web application, a modular and scalable software platform that translates complex 
satellite data into actionable intelligence for authorities. It has achieved Technology Readiness Level (TRL) 3.

Figure 1. Changes visualized on a interactive map Figure 2. Analytical dashboard showing statistics for 
specific area of interest

Value & Impact
WeSea empowers public authorities with an automated tool to shift from reactive to proactive coastal management. Offered as a 
Software as a Service (SaaS) product, it is scalable for use across Europe. The system supports sustainable resource management, 
aligns with the European Green Deal, and has attracted international interest, positioning it as a catalyst for harmonized European 
coastal protection efforts.

Future Horizons
The roadmap for WeSea focuses on enhancing its algorithms, expanding its market reach, and ensuring continuous, user-centric 
improvement.

Secure next-phase funding from the 
European Space Agency (ESA) to scale the 
project towards a fully operational service.

Refine change detection and classification 
algorithms with more robust datasets and 
features.

Conduct market analysis to define a go-to-
market strategy for national and 
international expansion.

Done In Progress To Do
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