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Digital Surface Model 

• DSM is a statistical representation of 
a continuous reference surface based 
on a vast number of points with 
known (X,Y, Z) coordinates using 
automated procedures. 

• The precision of DSM in simulating 
the true terrestrial parameters of 
elevation, slope and aspect improved 
significantly the quality of knowledge 
in numerous applications in earth, 
environmental and engineering 
sciences.



Terminology
• Digital Terrain Model (DTM).

• Digital Elevation Model (DEM).

• Digital Height (Canopy) Model (DHM/DCM).

• Digital Ground Model (DGM).

• Digital Surface Model (DSM).



What is a DEM? 

• A DEM provides a digital representation of 
a portion of the earth’s surface terrain 
over a two dimensional surface 
(UNEP/GRID).

• A DEM is an ordered array of numbers that 
represents the spatial distribution of 
elevations above some arbitrary datum's 
in the landscape (Meijerink et al., 1994). 

• A DEM is a digital file consisting of terrain 
elevations for ground positions at regularly 
spaced horizontal intervals (USGS 
definition).



DEM vs CHM!

• DEM : defines digital heights of any 
type of features (including natural, 
artificial, etc. ) above reference 
ground surface.

• CHM : defines digital heights of 
Canopies above reference ground 
surface!







DSM vs DTM





















Standard Interpolation of TIN

Interpolation methods

• Linear Interpolation.
• 2nd Exact Fitted Surface 

Interpolation.
• Quantic Interpolation.



(Linear Interpolation)



Second Exact interpolation surface
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Second Exact interpolation surface



Quantic Spline Interpolation



Standard Interpolation of Girding

Nearest Neighbor (NN).  .

Bilinear Interpolation..

Cubic Convolution Interpolation..

Inverse Distance Weighting Interpolation.  .

Linear Least Squares Interpolation..



Nearest Neighbor



Bilinear Interpolation



Cubic Convolution Interpolation







3D vs 2.5D Modelling

• 2.5 dimensional modeling: not suitable for caves, for instance.
Model requirements:
• good approximation of the real world
• to determine h for any (x, y)



DEM uses

Extracting terrain parameters 

Modeling water flow or mass movement

Creation of relief maps and models

Rendering of 3D visualizations 

Rectification of aerial photography or satellite imagery 

Reduction (terrain correction)

Terrain analyses in geomorphology and physical geography 
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