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ABSTRACT 

 

Digital Terrain Model (DTM) usually refers to the physical surface of the Earth and provides 

information on elevations of the bare ground except the upper surface of the landscapes. DTMs have 

become an important data source for a range of applications in Earth and Environmental Sciences, and 

gravity-field modeling, hydrological studies, topographic cartography, orthorectification of aerial 

imagery, flood simulation are to name a few. Ground surveys, airborne photogrammetric imagery, aerial 

laser scanning (LiDAR), radar altimetry and interferometric synthetic aperture radar (InSAR) are among 

the techniques whose data are used for DTM generation. Hence, depending on the data which are used 

in construction of the DTM, the DTM quality varies. The released data set of the space-borne missions, 

especially the SRTM (Shuttle Radar Topography Mission) and ASTER (Advanced Space-borne 

Thermal Emission and Reflection Radiometer) provided significant advances in global elevation 

modelling. Employing the freely-available global DTM data in an application require assessing the 

quality of these data in terms external control data such as heights in region vertical datum. The vertical 

accuracy is commonly used measure to express the quality of a DTM.  

In the content of this study, three global DTMs, the 3 arc second SRTM, 1 arc second ASTER and its 

modified version ACE2 data, are assessed against the combination of GNSS heights with EGM96 geoid 

model in addition to heights in regional vertical datum at control benchmarks, in terms of both elevation 

accuracy and systematic errors. The test area covers the region between the 4030N-4130N latitudes and 

2830E-3100E longitudes in northwest of Turkey. The purpose of these validation is clarifying the 

optimal DTM for regional gravity field determination and precise geoid modeling using hybrid data in 

the area. The Remove-Compute-Restore technique is a commonly used regional geoid modeling 

method, which combines various data as well as the DTM data in the algorithm, and representing the 

topographic mass variations in the model has crucial importance. Therefore the outcomes of this 

research make significant contribution to the geoid model determination that a precise geoid model 

serves as vertical datum and transformation tool in geodetic applications using GNSS technique. In 

conclusions, beside the evaluation steps and results of the DTMs, the experiences on handling and 

evaluation of bulky data in computer systems are provided as well.  
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