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Single Comprehensive Digital Elevation Model for Sri Lanka: Modified Advanced Land Observing Satellite (ALOS) Radiometrically Terrain Corrected (RTC) Products
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Digital Elevation Models (DEMs) represent the earth’s surface and topography, and high resolutions are essential for applications such as urban planning, flood risk management, forestry management, environmental monitoring and conservation, transportation infrastructure, and agriculture. Most freely accessible, direct-use DEMs such as Global DEM (GTOPO30), Shuttle Radar Topography Mission (SRTM) and Global Multi-resolution Terrain Elevation Data 2010 (GMTED2010) have lower spatial resolutions (>30 m). The Survey Department of Sri Lanka offers high-resolution DEMs with spatial resolution of 1 m, 2 m, and 5 m. However, these DEMs only cover  ̴̴ 75% of the country, while for the rest of the area, the SRTM 1 arc sec DEM (spatial resolution= 30 m) is the only available high-accuracy source. Hence, the current work focuses on a novel process and creating a seamless high-resolution DEM for all over Sri Lanka. The Advanced Land Observing Satellite (ALOS) Radiometrically Terrain Corrected (RTC) 12.5 m resolution DEM (2006-2009), was considered, and the data were modified as follows, the ALOS RTC DEMs are originally used ellipsoidal height (h),  which needed to be converted to Orthometric height (H).  The equation used was H = h – N, where N is geoid height. This conversion was conducted using ArcGIS software incorporating the Earth Gravitational Model (EGM96). The converted data was validated against the SRTM 1 arc sec DEM, LiDAR-derived DEMs and Photogrammetric Digital Data from the Survey Department of Sri Lanka, resulting in Root Mean Square Error (RMSE) of 4.2 m, 6.9 m, and 5.3 m respectively. This conversion and validation were carried out for the first time in Sri Lanka and showed promising results as a single DEM for the entire country with high accuracy. Furthermore, it is expected that a similar process can be applied to other countries, which needs to be further investigated.
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