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Sea level rise has had a severe impact on 
the coastal population, with currently 
around 110 million people placed below 
the local high tide line and 250 million on 
lands below projected annual flood levels.

Source: World Meteorological Organisation / Flickr

Motivation : Impact on Human Lives 

https://www.flickr.com/photos/worldmeteorologicalorganization/40040249760/in/photolist-241dKgN-aRsdbR-RQg9H-27gBVjo-9oxFqG-jjvZBD-zj5dx-fqvdts-dN3cGu-zj4Xo-Tdmc2-4pstyq-dMfTBa-jjyGpV-zj5ec-dMfSLg-zj5gg-zj5iZ-zj4Y3-zj4Yq-zj59J-zj51n-zj5ac-enrE2J-9nezy2-zj5fp-zj51S-dM4j7d-zj5ca-zj4ZU-zj57p-BS7fX-zj5cC-zj54W-zj54z-5XD7Qz-zj58s-BS7EY-zj59b-zj52u-zj56W-zj5f9-9qhj8F-zj5bB-zj5eN-zj56d-BS7fL-dMfSWF-5LXr4d-dN21Zy
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Motivation : Geographical Impact

Fig1. Regions of interest where coastal impact is measured and mapped in terms of beach erosion (red) and beach accretion (green). The horizontal 
plot at the bottom and vertical plot to the right indicates the phenomena occurrence on longitudinal and latitudinal scale, respectively[1].

[1] Luijendijk et al. The State of the World’s Beaches. Sci Rep 2018 
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Newer and more accurate DEM estimate across the globe paints an alarming picture

Fig2. Relative increase in estimated exposure of population on vulnerable lands when compared between the older SRTM model and the newer 
CoastalDEM[2] modeling. Newer projections place 110M people below their local high-tide line and estimate 190M by 2100.

[2] Kulp et al. New elevation data triples estimates of global vulnerability to sea-level rise and coastal flooding. Nat Commun 2019
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Dataset

● Meeting the need for a dataset using high-resolution imagery for 
mapping shorelines across the world[3]. 

● Locations Covered - Chennai (India), Nubel Island (Denmark), 
Coolangatta Bay (Australia), Freeport Texas(USA) and Byron 
Bay (Australia).

● The total length of the shoreline in the current dataset is 60km 
with more being added.

● Consists of three classes marked as segments:
○ Land (in yellow)

○ Sea (in blue) 
○ Water-runup, a new class between the wet sand line and 

water line (in purple)

[3] High-Resolution satellite imagery used is provided in support to this project by Airbus.
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Conclusion and Future Work

● Comparative analysis using the state-of-art Deep Learning semantic segmentation models and an array of 
hyper-optimization strategies. 

● Augment the data with more regions, ensure high standards with quality checks and release to public domain.

● Model evaluation on test data and releasing codebase and baseline model weights.

● Demonstrate tracking of shoreline across multiple years for high-impact/high-population regions on a larger 
time-frame, and create a case for using Machine Learning based automatic triggers
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THANK YOU!


