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Background

Figure 1. River connectivity definition

Source: https://www.therrc.co.uk/why-restore

Proposed Methodology
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Figure 2. River Connectivity System Overview.  

U-Net 
• Patches: N=3,105. Size 256x256.
• Data Partition: 80% training. 20%  testing.
• Batch size: 16.
•  Results: Accuracy= 0.98, Precision= 0.91, 

Recall=0.97, F1 Score=0.94.

Pixel-Based Fusion
• Models: a Multilayer Perceptron and 

Random Forest.
• Data Samples: N=1,378,956,  80% training. 

20%  testing.
• Results: Accuracy: 0.95, Precision: 0.95, 

Recall: 0.95, F1 Score: 0.95.

Figure 3. Water Frequency Map of the Danube River Near Fischamend, Austria (2015–2024)
Data: 293 Sentinel-1 satellite images.

Results

Bayesian River Connectivity Index (BRCI)

𝐵𝑅𝐶𝐼 = 𝛽0 + 𝛽1 × 𝑊𝑎𝑣𝑔 + 𝛽2 × 𝐷𝑤 + 𝛽3 × 𝑁𝑐𝑐 + 𝛽4 × 𝐿𝑐𝑤

Where
• 𝛽0: bias term.  𝛽1−4: Bayesian weight means. 𝑊𝑎𝑣𝑔: average graph weights.  𝐷𝑤 : average graph 

weights from the weighted graph. 𝑁𝑐𝑐 : number of connected components. 𝐿𝑐𝑤  : largest 
component from the weighted graph.

Figure 5. Relationship Between Monthly BRCI and : (a). Water Level. (b).River Discharge. 
N=96. Period: (2015–2022). Study Area: Wildungsmauer, Danube River, Austria. Validation Data provided by BOKU!

Figure 4. Graph generation process.
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Figure 6. Normalized Monthly (a) and Annual (b) Trends in BRCI, Water Level, and Discharge (2015–2022)

Conclusion

• The system consistently and accurately classifies water bodies using both pixel-based 
and object-based approaches.

• The pixel-based approach is more effective at smaller scales but tends to produce more 
false positives.

• Water Frequency maps are straightforward to implement and can be applied on a larger 
scale. The same applies to the river width product.

• BRCI has a linear relationship with both water level and river discharge with a strong 
correlation (R=0.79, R=0.76, respectively).

• The proposed River Connectivity system requires a robust validation method.

• The next step is to assign weights to barriers and smaller tributaries.
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Figure 7. Normalized Monthly (a) and Annual (b) Distribution of BRCI, Water Level, and Discharge (2015–2022)
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