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Comparison of Digital Elevation Models (DEMs) 

Global view 

Fig.1: Comparison of DEMs SRTM, ASTER-GDEM, ALOS World 3D and Copernicus GDEM-30. Global view. 2D_animation 

  

  

d. COP-GDEM-30 c. ALOS World 3D 

b. ASTER-GDEM a. SRTM 
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VtWeb provides access to 4 global Digital Elevation Models (DEM) at a ground 
sampling distance of 1’’ arc, or 30 metres at the equator. These 4 DEMs are 
defined in the geographic coordinates reference system on the WGS84 datum. 
The first 3 are free to access, but Copernicus GDEM-30 is not yet free: 

• SRTM - C-band interferometry - Shuttle Radar Topographic Mission 
acquired by Endeavor shuttle from 11 to 22 February 2000. 

• ASTER-GDEM - Photogrammetry - Stereo views of the ASTER instrument 
on-board Terra satellite from December 1999 to February 2011. 

• ALOS World 3D - Photogrammetry - Tri-stereo views of the PRISM 
instrument on-board ALOS satellite from 2006 to 2011. 

• Copernicus GDEM-30 - X-band interferometry. 

https://peps.cnes.fr/rocket/#/home
http://www.copernicus.eu/
http://www.esa.int/
http://www.visioterra.fr/
https://visioterra.org/VtWeb/hyperlook/a29be4d8c0c940ad8c7d77f842adcc37
https://visioterra.org/VtWeb/hyperlook/8e658494abba4dcbb4ba2907498fc075
https://visioterra.org/VtWeb/hyperlook/d4080050340c470d8785bfe2323750e2
https://visioterra.org/VtWeb/hyperlook/377dca3b892c4298a358eb1c7cca4d54
https://visioterra.org/VtWeb/hyperlook/481e3d7b212c4c07b569b7f156926004
https://visioterra.org/VtWeb/hyperlook/7e9855de58f14b58968f1c82375e515e
https://www2.jpl.nasa.gov/srtm/
https://asterweb.jpl.nasa.gov/gdem.asp
https://www.eorc.jaxa.jp/ALOS/en/aw3d30/index.htm
https://spacedata.copernicus.eu/web/cscda/dataset-details?articleId=394198
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Comparison of Digital  

Elevation Models 

Close up view (2D) 

Fig.2: Comparison of DEMs SRTM, ASTER-GDEM, ALOS World 3D and Copernicus GDEM-30. Close up view. 2D_animation 

  

  

d. COP-GDEM-30 c. ALOS World 3D 

b. ASTER-GDEM a. SRTM 
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Views in fig. 2 are almost at full resolution (one pixel image corresponds to 
approximately 30 meters on ground). The hypsometric color table reproduces the 
altitudes compared to the EGM-96 (Earth Gravity Model) for SRTM, ASTER-
GDEM and ALOS World 3D, or to the EGM-2008 for the Copernicus GDEM-30. 
The color table is stretched between -32m and +45m in fig.2 against -32m to 
+350m in fig.1. 

In fig. 1 as in fig. 2, shadowing is performed in the usual NW-SE direction. The 
shading effect has been increased by a factor of 100 in fig.1 but only by a factor of 
50 in fig.2. 

We note the clearly improved restitution of Copernicus DEM (fig.1d and fig.2d). 

One of the reasons is the better definition of the altimetric values: real on 4 bytes 
for Copernicus GDEM-30 against integer on 2 bytes for the other 3. 

https://peps.cnes.fr/rocket/#/home
http://www.copernicus.eu/
http://www.esa.int/
http://www.visioterra.fr/
https://visioterra.org/VtWeb/hyperlook/6396072a0e4d49819896d2a7a5d6cb1d
https://visioterra.org/VtWeb/hyperlook/8bd9e06f3f7a4f469f787fe7520966a4
https://visioterra.org/VtWeb/hyperlook/7173a4ab3f764f0d856607cd77f4b4c7
https://visioterra.org/VtWeb/hyperlook/8a4e74f28e2e41c087ca76de539714e5
https://visioterra.org/VtWeb/hyperlook/f62311a3353f49ceb81308252bd75a22
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Comparison of Digital  

Elevation Models 

Close up view (3D) 

Fig.3: Comparison of DEMs SRTM, ASTER-GDEM, ALOS World 3D and Copernicus GDEM-30. Close up view. 3D_animation 

  

  

d. COP-GDEM-30 c. ALOS World 3D 

b. ASTER-GDEM a. SRTM 
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The 3D views also render the roughness of the relief relief. In each of the views in 
fig.3, the DEM was used both to calculate the texture as in fig.2 but also to build 
the 3D perspective. 

These 3D views are used to locate noise peaks (see fig. 3c ALOS World 3D). We 

also note the descending swath limits (see fig. 2c and fig. 3c) of satellites with an 
optical instrument such as ASTER-GEM or ALOS World 3D. The restitution of the 
latter by optical photogrammetry produces variations of the model at higher 
frequency than the radar interferometry technique of SRTM (a) and Copernicus 
GDEM-30 (d). 

As the rendering technology does not allow the altimetric reference frame to be 

changed between 2 views, 3D animation uses the same Copernicus GDEM-30 
elevation values and only the texture takes account of each of the 4 DEMs. 

https://peps.cnes.fr/rocket/#/home
http://www.copernicus.eu/
http://www.esa.int/
http://www.visioterra.fr/
https://visioterra.org/VtWeb/hyperlook/58a4143d8fa64102b1a2d885be51f3fa
https://visioterra.org/VtWeb/hyperlook/ed9b5b2fb8364b138dc59b70a2c07fa1
https://visioterra.org/VtWeb/hyperlook/433aa64bbc7f44de8e21b724e4b5efc5
https://visioterra.org/VtWeb/hyperlook/c7a8a4944095425a85d0d601f976dd10
https://visioterra.org/VtWeb/hyperlook/6fb063a672094e34bcaac63696ff6ef7

