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Accurately determining Sri Lanka's land area has traditionally been a time-consuming and resource-intensive process reliant on ground surveys. This study presents a pioneering, satellite-based approach to rapidly and precisely estimate land area using Google Earth Engine (GEE). Leveraging high-resolution Sentinel-2 imagery, we employ advanced image processing techniques, including the Normalized Difference Water Index (NDWI) for land-water differentiation. Our methodology involves preprocessing the Sentinel-2 data to remove atmospheric distortions and applying cloud masking techniques to enhance the quality of the images. The NDWI threshold was determined using Otsu's method, an automated technique that maximizes the variance between land and water classes, supplemented by visual assessment to ensure optimal accuracy. The binary water mask created from the NDWI is further refined using the Canny edge detection algorithm, enhancing the precision of water body boundaries. To ensure robustness, we used an annual composite of Sentinel-2 images, mitigating the effects of transient atmospheric conditions and temporal variations. This comprehensive dataset allows for consistent and repeatable land area calculations. The results were validated against the latest official land area values provided by the Survey Department of Sri Lanka, demonstrating a high degree of accuracy and reliability. Our findings highlight the advantages of using satellite-based methods for land area estimation, including large-scale coverage, timely updates, and cost-effectiveness. This approach offers a scalable and efficient solution for dynamic land cover monitoring, which is crucial for various applications, including urban planning, environmental management, and disaster response. The significant reduction in estimation time and resources, combined with the accuracy of the results, suggests that this methodology could replace traditional ground surveys for land area estimation in Sri Lanka.
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