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Technical note “Assessment of DEM quality and applications” –

SOW requirements

This task is dedicated to specific studies related to multi-mission data quality assessment.

This task will be useful for setting up rapidly studies that can benefit to the CEOS

environment, facilitating future applications and allowing interoperability across missions to

foster synergies.

For example, following the success of the ACIX exercise (Atmospheric Correction inter-

Comparison eXercise) [R - 29] CEOS WGCV is currently discussing inter-comparison

exercises on various domains: cloud masking, DEM. Specific support will be trigger to

support these activities. It can consist in reviewing the literature on the subject, putting in

place reference data and procedures, applying the various methodologies and comparing

the results. In some cases, publications will be asked.

2.6.1 Task Description

Studies will be necessary for assessing the quality of Digital Elevation Models in difficult

areas (high mountains, cities, etc.) and suitability for different data resolutions during

orthorectification processes, checking also the difference between Digital Surface Model and

Digital Terrain Model. Interpolation techniques will have to be assessed with respect to the

various spatial resolution missions characteristics (VHR, HR, MR). Finally, the completeness

of DEMs at various spatial resolutions will be assessed. Other studies may be added at a

later stage.

2.6.2 Output

D - 10: Technical note for activities related to DEM.

Requirements of EDAP Task
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DEM, DSM or DTM

Vertical reference system

Standards & definitions
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DEM version mode observation 

range

GSD extents CRS VRS

SRTM GL1 3.0 (2015) IF 11 Feb.2000

22 Feb.2000

1’’ 56°S – 60°N Geo. EGM96

ASTER GDEM 2.0 (2011) PG Dec.1999-

Feb.2011

1’’ Global Geo. EGM96

ALOS World 3D 2.2 (Apr.2019) PG 2006

2011

1’’ Global Geo. EGM96

Copernicus DEM 

EEA 10

draft IF Dec.2010 

Mid-2014

0.3’’

var.

Europa
39 countries

Geo. EGM 

2008

Copernicus DEM 

GLO-30

draft IF Dec.2010 

Mid-2014

1’’ Global Geo. EGM 

2008

Copernicus DEM 

GLO-90

draft IF Dec.2010 

Mid-2014

3’’ Global Geo. EGM 

2008

DEMs to be controlled
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ground segment

Systematic / on-demand / on-the-fly processing

telemetry

NRT processor

L1B

L1C

On-demand productionSystematic production On-the-fly processing

L2A 

heavy production (peta-bytes) light (one whole product) very light (area at scale of interest)

new version of the processor

 reprocess the whole archive

no impact no impact

download with high bandwidth download high large bandwidth very low bandwidth

heavy equipment- stand-

alone station with large disk space 

and RAM to support SNAP, OTB, 

ENVI, GIS… Web browser
WMS layers

• share

• capitalise

• compare 

processors

• publish

• …

Ecological !
Only process that is required

SIG
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 www.visioterra.fr/?VtWeb

 global / free data

 data retrieval / data mining

 satellites / meteo / ECV / 
altimetry models / maps…

 Near Real-Time access

 automated processing

 for citizen
- default style
- predefined styles

 for scientists
- parameter tuning
- toward a P.O.F. toolbox

 collaborative infrastructure(s) 

 2D webmapping / 3D virtual globe

 on your area of interest

 archives to analyse changes

 value-added services, recurring monitoring, alarms…

VtWeb – Design principles

Maps

NOAA

oceano.

NASA

MODIS

Landsat, 

ASTER…

  

GeoTIFF, WMTS

 G.I.S.

KML

KMZ

VisioTerra

Collectionsmeteo., 

climat

Copernicus 

services

Sentinels,

Envisat…

http://www.visioterra.fr/?VtWeb
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VtWeb – Data Processing Relay

Maps

NOAA

oceano.

NASA

MODIS

Landsat, 

ASTER…

  

VtWeb client

VisioTerra

Collectionsmeteo., 

climat

Copernicus 

services

Sentinels,

Envisat…

 VtWeb infrastructure

 1 PB (1000 TB) available

 50 TB ASAR and ERS

 150 TB MERIS

 1 Gb/s symmetric fibre

 4 powerful servers 

 DPR as a solution for Africa

Infrastructure VtWeb

KML

KMZ

Google Earth G.I.S.

Other

infrastructures
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A showcase capitalising 

VisioTerra know-how

An advanced 

one-stop-shop model

VtWeb – Generic platform for customized platforms

visioterra.org/VtWeb

hedavi.esa.int

visioterra.net/VtPace

www.sentinelvision.eu

visioterra.net/VtGsep

visioterra.net/VtCryoSat

visioterra.org/FlegtWatch

https://visioterra.org/VtWeb/
http://hedavi.esa.int/
https://visioterra.net/VtPace/
http://www.sentinelvision.eu/
https://visioterra.net/VtGsep/
https://visioterra.net/VtCryoSat/
https://visioterra.org/FlegtWatch/
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Qualitative assessment – Intercomparison of DEMs

SRTM

ASTER GDEM

SRTM  - ASTER GDEM

https://visioterra.org/VtWeb/hyperlook/a955d77711d04837af3312fa40c21189
https://visioterra.org/VtWeb/hyperlook/7b60050e84fd4510b94c4fb32aa59ea1
https://visioterra.org/VtWeb/hyperlook/54d259e3c4dc4aaba0e2e0fc6d20fad0


VT-A003-SLD-088-E-01-00 – Assessment of DEM quality and applications – VH-RODA, 21 November 2019, ESRIN, Frascati (Italy) page 11

 On-the-fly preprocessing and 

difference in VtWeb

 Hyperlooks

o SRTM – ASTER GDEM

o ASTER GDEM – ALOS World 3D

o ALOS World 3D - SRTM

-30m +30m

Qualitative Intercomparison

https://visioterra.org/VtWeb/hyperlook/4ec76ae39fc14ed6be7eea9d3d9fb79e
https://visioterra.org/VtWeb/hyperlook/e6c1170128a74c5791bfafd6f542bfc3
https://visioterra.org/VtWeb/hyperlook/ce53210b07704f5199d7275ed7844f09
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(SRTM  – ALOS World 3D) enigma ?

-5m +5m
Hyperlook

https://visioterra.org/VtWeb/hyperlook/7d35f3f7e11e48a793a12182ae9e5aaa
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 Hyperlook document
HYP-080-VtWeb-v2

 SRTM (left), ASTER GDEM (middle) and difference 

(right) over La Rochelle. 2D_animation

Height anomalies

https://visioterra.fr/telechargement/A003_VISIOTERRA_COMMUNICATION/HYP-080-VtWeb-v2_SRTM_ASTER-GDEM_comparison.pdf
https://visioterra.org/VtWeb/?LAYERSTACKID=acff1e553ce147dc912ecaf8e803df6e
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 Hyperlook document – Slope / Azimuth / Curvatures
HYP-082-VtWeb

 Slope computation (left and middle) and difference (right) 

over Vallée du Rhône (France). 2D_animation

Local statistics anomalies

https://visioterra.fr/telechargement/A003_VISIOTERRA_COMMUNICATION/HYP-082-VtWeb_SRTM_ASTER-GDEM_local_statistics_comparison.pdf
https://visioterra.org/VtWeb/?LAYERSTACKID=ed0676cc6f8848fea57adc8d1cf906e6
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Reference values of ICESat-1 / GLAS LiDAR instrument

2003-2010, phase 1 (8 days) and 2 (91 days), central

wavelength 532 nm (green) and 1064 nm (near infrared),

footprint 70m x 70m, GSD 170m, sampling rate 40 Hz

Assessment of ICESat-1 / GLAS from 

homologous tracks (phase 1) on flat areas

Bonneville Salt Flats

ICESat – SRTM

642 GLAH14 products

71 090 228 points

Algebraic mean 0.766 m

RMSE 5.042 m

Standard deviation 4.984m

Quantitative assessment
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Error location
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Correlation of errors with ICESat height
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Correlation of errors with terrain roughness
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Correlation of errors with curvatures
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Orthorectification for optical and radar instruments

parallax: e = h x tan(i0) = h x tan(/2-ir) 
e  h x tan()

Use-based assessment



VT-A003-SLD-088-E-01-00 – Assessment of DEM quality and applications – VH-RODA, 21 November 2019, ESRIN, Frascati (Italy) page 21

Orthorectification on-the-fly choosing:

 DEM (SRTM, ASTER-GDEM, AW3D)

 Geoid model (EGM96, EGM2008)

Radar orthorectification
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 Alps (S1B 2019-09-13 05:42:58) - hyperlook 2D_view

Radar result 1

https://visioterra.org/VtWeb/hyperlook/19657cfcc5b7478ab57e5a5e8ff456cc
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Himalaya (S1A 2019-09-13 12:39:36) - hyperlook 2D_animation

Radar result 2

Document Impacts of DEM on orthorectification HYP-086-VtWeb

https://visioterra.org/VtWeb/hyperlook/bdead4dacbd5406a813bb5c07dc8d91d
https://visioterra.fr/telechargement/A003_VISIOTERRA_COMMUNICATION/HYP-086-VtWeb_DEM_orthorectification_impact.pdf
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6+2+20 tiles – hyperlook 2D_view animation_10-20-30m

Copernicus DEMs

https://visioterra.org/VtWeb/hyperlook/15555178806a4a13be6005df78b64548
https://visioterra.fr/transfert/CLIENT_ESRIN/P317_ESA_EDAP/data/20190906_Gross_fig4_resolution_comparison_Copernicus_DEM_10-30-90m.gif
https://visioterra.fr/transfert/CLIENT_ESRIN/P317_ESA_EDAP/data/20190906_Gross_fig4_resolution_comparison_Copernicus_DEM_10-30-90m.gif
https://visioterra.fr/transfert/CLIENT_ESRIN/P317_ESA_EDAP/data/20190906_Gross_fig4_resolution_comparison_Copernicus_DEM_10-30-90m.gif
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Merci de votre attention

Thank you for your attention

Questions ?

Serge RIAZANOFF Director serge.riazanoff@visioterra.fr

www.visioterra.fr

mailto:serge.riazanoff@visioterra.fr
http://www.visioterra.fr/

