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CEOS WGCV Terrain Mapping
What is the mission of the Terrain Mapping Sub-Group (TMSG)?

– To ensure that characteristics of digital terrain models produced from Earth 
Observation sensors at global and regional scale are well understood and that 
products are validated and used for appropriate applications.

What are the specific objectives of this group?
– To develop specifications for the generation of ‘standardised terrain surface 

products with known accuracy’ from similar sensing systems in the context of 
data continuity, 

– to specify evaluation methods and statistics which give transparent information 
about the quality and heritage of terrain models.

– To update the current dossier of test sites and identify new sites, particularly to 
satisfy the cal/val requirements of future missions and generally improve access 
to validation data sets.

– To keep an up to date record of the current status of sensors which produce 
data for terrain mapping and of the DEMs available.

– To produce a DEM requirements document with a science rationale, taking 
into account the output from SRTM.

What is the relevance of TMSG to GEOSS 10-year Implementation Plan?
– Six out of the Nine Societal Benefit areas state an urgent need for global 

topographic information of the highest possible quality, reliability and in some 
cases resolution (particularly disasters). 

– It could be argued that the other 3 areas (weather, biodiversity, ecosystems) 
have not yet thought through about the role of topography

– Most of the mapping requirements are NOT discussed but need to be included
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Overview
Programmatic status

– 2005/6 activities
– Future activities

Scientific status of DEM production & validation activities
– Overview (coarse and medium-scale production and validation)
– ESA merged DEM (GETASSE30) for MERIS/AATSR land processing
– ICESAT-GLAS
– ASTER
– C- and X-SRTM (IfSAR)
– SPOT5
– DUDES

Programmatic status and plans
– WGISS/WGCV WTF
– WGISS/ICEDS prototype

Recommendations from CEOS WGCV #24 which were agreed by 
CEOS Plenary #18 (London, 11/05) : status
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Programmatic Status - 2005/6 activities 

Sub-group meeting held on 2 December 2005 at ESRIN immediately following 
the FRINGE 2006 (technical material to follow)
Special Issue of Photogrammetric Engineering and Remote Sensing on “The 
Shuttle Radar Topography Mission – Data Validation and Applications”. 
Edited by Dean Gesch (EDC), JPM (UCL), Tom Farr (JPL) in March 2006.
SRTM conference (of the same title) was held at the USGS National Mapping 
Centre, Reston, Virginia, USA from 14-16 June 2005. Workshop co-sponsored 
by USGS, NASA, NGA, ISPRS and CEOS-WGCV. 183 attendees from 18 
countries. Extremely positive feedback from attendees. 
Conference web-site includes final programme, all abstracts and presentations 
http://edc.usgs.gov/conferences/SRTM/
News article in AGU EOS Transactions on final SRTM V2 release and above 
activities (see later)
No progress on obtaining 30m SRTM-DEMs for all TMSG test-sites for WTF.
Significant progress on EO Data Portal - CEOS-WGISS ICEDS

– Addition of  SRTM land-water mask and global C-SAR amplitude masks
– Addition of inter-comparison pull-down menu facilities

http://edc.usgs.gov/conferences/SRTM/
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Special Issue on SRTM Validation
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Outreach to the Geophysics Community
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Programmatic Status - future activities 

TMSG working meeting planned for ISPRS Commission IV 
Symposium (Goa, India, September 2006)
CEOS-WGISS EO Data Portal project currently working towards

– Addition of edited 3” SRTM DEMs (both WMS and WCS)
– Addition of NASA-GSFC-cascaded ICESAT-GLAS profiles
– Addition of Landsat 5 mosaic (Dr Nevin Bryant, JPL)
– Extraction of GCP WFS-WCS database (subject to funding) for 

GRID-enabled automated geocoding and orthocorrection
In concert with ISPRS, plan to revisit international standards for 
specification of orbital elements
In concert with the Global Mapping project, plan to co-ordinate 
the validation of 1:1M scale digital mapping using satellite data
In concert with the relevant national and international bodies, 
plan to make a push on the creation of an OGC-compliant global 
Ground Control Points from global mosaiced Landsat and SPOT5 
datasets
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Status of spaceborne DEMs - Coarse 
resolution production and validation 
USGS-EDC-GTOPO30 and NOAA-NGDC/CEOS-GLOBE1 (30”≈1km) 
from Best Available Data (primarily US-NGA DTED1/0 and US-NGA-
DCW) released in the mid-1990s. Detailed QA performed by NASA EOS-
DEM Science WG. GTOPO30 operationally used for NASA-EOS 
processing. New v2 released in 2004. NOT VALIDATED.
ERS-derived Radar Altimetry Corrected Elevation (ACE) at 30” (≈1km) 
developed under ESA funding by P. Berry (de Montfort University). NOT 
VALIDATED.
SRTM30 - merger of unedited SRTM (averaged from 1->3->30”) with 
GTOPO30. NOT VALIDATED.
GETASSE30 - ESA-ESTEC (M. Bouvet) : merger of ACE-SRTM30-
EGM96. Used operationally for MERIS data processing. See later for 
details. NOT VALIDATED. 
ICESAT: major problems with 2 out of 3 lidars for global data 
acquisition. Data acquisition limited to 1-2 month acquisitions, 3 
times/year. However, significant improvement in polar landmass heights 
for Greenland and Antarctica and substantial new data on 
vegetation/biomass. Validation started (Special Issue of Geophysical 
Research Letters, September 2005)
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Status of spaceborne DEMs -
Medium Resolution (30-90m) production 

ERS-tandem IfSAR (raw data acquired primarily in 1995/6) global coverage. 
Few national DEMs produced (UK-LANDMAP, Switzerland-SARMAP, 
Italy-Telespazio). Limited by atmospheric WV refraction effects although PS 
solution feasible if sufficient scenes are available (mostly Europe). No 
dedicated DEM processing project. Limited validation.
SRTM (X-: DLR/ASI; C- NASA/DoD). Near global coverage (80% of landmass). 
Extensive validation performed and current status reported in AGU-EOS 2 May 06.
ASTER. Stereo coverage based on individual requests and limited processing 
duty cycle. After 5 years, most of the Earth’s surface is covered in cloud-free 
stereo acquisitions but limited processing capabilities at EDC (2-3 
DEMs/day) have restricted available relative DEMs. Increasing number of 
low-cost ASTER-DEM commercial software. Cost (COFUS) of ASTER level 
1 data still issue for large-scale systematic DEM production. JPM is 
negotiating TMSG access to ASTER-DSMs for test sites.
SPOT-5 (and SPOT1-4). IGN/SPOT working on global commercial 10m 
DEM but no report since 6/04. JPM is negotiateng access for TMSG to 
SPOT5-DSMs for TMSG test site areas.
ALOS (PRISM). GSI plan to contribute test sites in Asia. JPM has tried to 
negotiate access for TMSG to PRISM-DSMs. Hopes that WGCV-WGISS 
Plenary discussions can move this (stalled) process forward.
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Status of spaceborne DEMs - Medium 
Resolution (30-90m) validation

ERS-tandem IfSAR - validation results in public domain 
limited to UK-LANDMAP project http://www.landmap.ac.uk
and TMSG web-site presentations
SRTM (X-: DLR/ASI; C- NASA/DoD). Consensus that 
SRTM-DEMs from X- and C- meet DTED-2 specification for 
height (Zrms≤8m) dependent on radar penetration of 
vegetation/built settlements. See more details later
ASTER. USGS tests indicate that RMSExyz<<30m with 
9≤RMSEz≤20m depending on date of acquisition, accuracy of 
orbital modelling and quality of GCPs. See more details later
ICESAT: For flat, non-vegetated areas intercomparison with 
(6-foot footprint) airborne lidar DEM shows: 0.1±0.22m. See 
more details later.

http://www.landmap.ac.uk
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TMSG Update

TMSG working meeting held on the afternoon of 
2/12/05 at ESA-ESRIN (immediately after 
FRINGE05) which discussed

– TMSG test-sites: expansion to include sites in Africa, Asia and 
South America

– Known issues web-site : planning issues
– Best practice document revisited
– Recent progress on spaceborne DEMs (SPOT5, X+ERS-tandem of 

Italy/Switzerland)
– Quality assessment of GETASSE30 DEM employed by ESA for all 

systematic EO processing
– Global GCP extraction from EO high resolution datasets (e.g. 

Landsat, ERS-IQL, SPOT, SRTM-amplitude)
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ESA merged DEM (GETASSE30) 
for MERIS/AATSR land processing

Information courtesy of 
Marc Bouvet, ESA-ESTEC
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GTOPO30 used by NASA EOS 
processing chain - source DEMs
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SRTM component of Unedited  SRTM30 
coverage

Complete 30” (≈1km) DEM can be downloaded from 
ftp://edcftp.cr.usgs.gov/pub/data/srtm/SRTM30/SRTM30.tar

ftp://edcftp.cr.usgs.gov/pub/data/srtm/SRTM30/SRTM30.tar
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Modified GTOPO30 using ERS Radar 
Altimetry Corrected Elevation (ACE) 
used by ESA for processing chain
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ACE source regions
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ACE-SRTM30 height differences

N.B. There are a number of noticeable features here:
• ACE is lower than SRTM30 for tropical forested areas, probably because the RA penetrates through
the dense vegetated canopy

• There is a line at 60ºN associated with the changeover from SRTM-sourced to DTED-sourced regions
• ACE is considerably higher (≤300m) than the best available DEM from the Danish Geophysical Institute



WGCV-25 Plenary, Budapest, Hungary, 8-12 May 2006

GETASSE30 DEM used for MERIS land surface 
and atmospheric data processing
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Future requirements for validation
All global-scale products from NASA and ESA instruments are 
orthorectified using DIFFERENT DEMs with differences of up to 
several hundred metres
The GTOPO30 and SRTM3 DEMs have been extensively validated 
and this validation documented
However, no such validation has yet been performed of SRTM30, 
especially of the latest edited version of the DEM
No validations have yet been performed of GETASSE30v2 which 
includes the edited SRTM30 which has many artifacts
There are no current “Known Issues” documentation of what 
impact the use of GTOPO30 or GETASSE30 artifacts has on 
derived global-scale land surface products
There is an urgent need for NASA and ESA to validate these new 
DEMs and ensure interoperability between global-scale products in 
high relief areas (such as Greenland) as well as tropical areas to 
ensure that when data products may be merged in future, DEM 
artifacts will not dominate the signal
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ICESAT-GLAS assessment

Thanks to Bob Schutz (UTA) and Dave 
Harding (NASA-GSFC) 
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Future research with ICESAT

Understand the relationship between lidar waveforms 
and tree canopy 3D architecture
Understand radar penetration depths (from C, X and 
in future L-band interferometry) and relate these to 
lidar waveforms and 3D canp[y architecture
NASA-GSFC plan to add all ICESAT-GLAS tracks to 
CEOS-ICEDS EO Data Portal (Status unknown)
Exploit rich airborne lidar DSM/DTM (and in future 
airborne lidar waveform) for other spaceborne-
derived DEMs in CEOS test site in Puget Sound (see 
next slide)
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ASTER DEM status and issues

Thanks to Bryan Bailey (USGS-EDC)
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Future ASTER research

Understand source of mean difference bias and 
relate this to land surface cover and orbital errors
Investigate how accurately relative ASTER-DEMs
can be corrected using SRTM-90m data
Study error characteristics of ASTER vs SRTM to 
understand whether ASTER-DEMs can be used to 
fill in gaps in SRTM-DEM coverage
Add ASTER-DEMs to CEOS-ICEDS EO Data 
Portal coverages (completed)
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C- and X-band SRTM issues

Thanks to Paul Salamonowicz (NGA) and 
Marian Werner (DLR)
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X- and C-SRTM DEM: Future Issues

JPL have completed editing the SRTM 3” (≈90m) DEM and USGS 
now distribute this using anonymous ftp
JPL have completed the orthorectification of the SRTM SAR 
amplitude subsetted by orbit and by a 1º x 1º tile
At the workshop, NASA and USGS requested that NGA release the 
SRTM 1” (≈30m) DEM as well as the THED. NGA responded by 
stating that the US had various bi-lateral agreements with countries 
around the globe which prevented this. The debate continues but it 
should be noted that Scott Hensley (JPL) showed that the true 
resolution of SRTM-1” was some 45-60m cf. 30m. Perhaps a 
compromise could be reached with data release at 2 arc-seconds?
User’s priority (e.g. UN, GEOSS) is to fill gaps in SRTM coverage 
including above 60ºN and below 56ºS
NASA has prioritised the re-processing of SRTM including X- and C-
as well as ICESAT-GLAS rather than a new mission for these areas
DLR have received the results of a national review and the proposed 
TANDEM-X (dual TerraSAR-X) will be funded (see later)
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> 97 Mkm² of HRS cloud-free stereopairs (red = recent)
SPOT 5 HRS DTED2 DEM + orthoimage ( >13M km² )

= HRS DEM in progress
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• ISPRS (International Society for Photogrammetry and Remote Sensing)  
launched a “Study Team” in Nov 2002 to assess HRS accuracy. Final 
results were presented at the Istanbul ISPRS congress in July 2004.

• DGIA (UK MoD) found Reference3D fully compatible with DTED level 
2 standard

• SRTM - Reference3D cross evaluation with NGA : full compatibility

• JRC Ispra (European Commission) and FÖMI (Hungarian Mapping) 
performed an in-depth assessement of Reference3D over Hungary, 
using “official” Hungarian data :  RMSEz = 3.4m   RMSExy = 5.75m

Independent accuracy assessments
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DEM Production with ERS 
Tandem and X-SRTM Data 

in Italy and Switzerland

Frank Martin Seifert – ESA
Mario Costantini – Telespazio

Paolo Pasquali – Sarmap
Rob Verhoeven – Synoptics
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OutlineOutline

DUDES Project
ERS Tandem
Validation Procedure
Testsites

– Italy
– Belgium
– Switzerland

Conclusion
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DUDES DUDES ConceptConcept

SRTM-X from DLR and ASI
ERS Tandem from ESA 
Merging of DEMs

– Horizontal and vertical systematic relative 
error determination by comparison of the 
different DEMs

– Horizontal and vertical systematic absolute 
error determination by minimum error norm 
assumption

– DEM fusion: weighted average or wavelet 
approach
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ERS Tandem ERS Tandem Mission Mission 

C-band SAR 5.6 GHz
100 km swath width
23 deg incidence angle

• One day repeat pass 
interferometry

• Baseline 0 – 1000 m

• June 1995 – July 1996

• 116000 Tandem pairs 
worldwide archived
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Validation Validation procedureprocedure

Resampling to 30 m (resolution of HR-DEM)
Validation through reference HR-DEM [IGM] 
Horizontal constant 
shift computation
Vertical comparison 
with reference DEM
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Test Test AreasAreas
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ItalyItaly: SRTM: SRTM--33’’’’ / DUDES/ DUDES

SRTM 90 co-registered with 
respect to the 
IGM HR DEM

DUDES co-registered with 
respect to the IGM HR DEM
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ItalyItaly: : Vertical differencesVertical differences

IGM - SRTM 90

IGM - DUDES

Stronger dependence on topography



WGCV-25 Plenary, Budapest, Hungary, 8-12 May 2006

ItalyItaly: : Vertical profilesVertical profiles
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ItalyItaly: : Profile Profile –– 0101

Moderate Terrain

SRTM-90 Smooth 
profile
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Profile Profile –– 0202

High Relief
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Profile Profile –– 0303

Low relief
< 150 m 
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Comparison with Comparison with SRTMSRTM--C 3C 3’’’’

Accuracy Measurements Reference 
Spec. [m] 

SRTM-C 
3 arcsec 

ERS SRTM-X 
asc 

SRTM-X 
desc DUDES 

Misregistration w.r.t. HR-DEM 

Module of mean horiz. error  18.6 4.9 11.8 12.9 6.4 

Module of horiz. error st. dev.   4.4 14.7 4.4 3.1 8.2 

Absolute horizontal circ. 
error (max 90% conf.) < 20 21.9 23.2 15.6 16.6 14.6 

Relative horizontal circ. error  
(max 90% conf.) (< 15) 6.9 23.3 6.6 4.5 13.3 

Difference w.r.t. HR-DEM 

Mean vertical error  0.2 0.5 -4.2 -3.1 2.5 

Vertical error st. dev  4.4 9.1 5.0 7.4 6.3 

Absolute vertical error  
(max 90% conf.) < 16 14.9 13.8 10.2 14.1 9.7 

Relative vertical error  
(max 90% conf.) 
(slope < 20%) 

 
< 6 - 10 

6.0 
(32% of 

total area) 

10.2 
(32% of 

total area) 

5.8 
(52% of 

total area)

6.7 
(15% of 

total area) 

8.2 
(32% of 

 total area)
Relative vertical error  
(max 90% conf.) 
(slope > 20%) 

< 6 - 10 
16.7 

(68% of 
total area) 

16.9 
(68% of 

total area) 

9.9 
(48% of 

total area)

13.5 
(85% of 

total area) 

11.6 
(68% of  

total area) 
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SRTM-X Validation Results over Lazio test site

Accuracy Measurements SRTM 
Spec.  

SRTM-X asc 
(old data 
old proc.) 

SRTM-X  
asc 

(old data 
new proc.) 

SRTM-X asc 
(new data 
new proc.) 

SRTM-X desc 
old data 

old proc.) 

SRTM-X desc
(old data 

new proc.) 

SRTM-X desc
(new data 
new proc.) 

Misregistration w.r.t. HR DEM 

Absolute horizontal circ. 
error  
(max 90% conf.) [m] 

< 20 15.6 15.9 12.7 16.6 15.5 19.6 

Relative horizontal circ. error  
(max 90% conf.) [m] < 15 6.6 5.5 5.2 4.5 3.4 3.6 

Difference w.r.t. HR DEM 

Absolute vertical error  
(max 90% conf.) [m] < 16 10.2 8.9 6.6 14.1 8.8 8.5 

Relative vertical error  
(max 90% conf.) [m] 
(slope < 20%) 
(32% of the total area) 

< 6 5.8 5.5 5.5 6.7 6.2 5.9 

Relative vertical error  
(max 90% conf.) [m] 
(slope > 20%) 
(68% of the total area) 

< 10 9.9 7.3 7.2 13.5 7.7 7.5 
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Belgium Belgium Test SiteTest Site

• SRTM maps top layer (e.g. canopy) while reference 
DTM 10,000 represents terrain surface

• Forest stands on top of hills are clearly visible in 
difference map
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Switzerland Switzerland -- TandemTandem

June 1995
127 m baseline 

October 1995
114 m baseline

ILU and flattened 
Interferogram
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Swiss exampleSwiss example

DUDES DEM with 
Forest mask

Reference DEM –
DUDES DEM

Reference DEM
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Test Test sites comparisonsites comparison

Accuracy Measurements Reference 
Spec. [m] 

DUDES 
Belgium 

SRTM-C 
Swiss 1 

DUDES 
Swiss 1 

SRTM-C 
Italy 

DUDES 
Italy 

Misregistration w.r.t. HR-DEM 

Module of mean horiz. error  98.4 100 0 18.6 6.4 

Module of horiz. error st. dev.   17.5   4.4 8.2 

Absolute horizontal circ. 
error (max 90% conf.) < 20 115.5  0 21.9 14.6 

Relative horizontal circ. error  
(max 90% conf.) (< 15) 26.3   6.9 13.3 

Difference w.r.t. HR-DEM 

Mean vertical error  3.0 -2.7 -2.5 0.2 2.5 

Vertical error st. dev  6.6 27.9 11.3 4.4 6.3 

Absolute vertical error  
(max 90% conf.) < 16 9.7 14.1 16.3 14.9 9.7 

Relative vertical error  
(max 90% conf.) 
(slope < 20%) 

 
< 6 - 10 

6.0 
(32% of 

total area)

8.2 
(32% of 

 total area)
Relative vertical error  
(max 90% conf.) 
(slope > 20%) 

< 6 - 10 

8.0 12.0 14.8 16.7 
(68% of 

total area)

11.6 
(68% of  

total area) 
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Conclusion & FutureConclusion & Future

Conclusion:
• The DUDES approach demonstrated DTED-2 quality in most 

terrain by combining ERS Tanden and SRTM-X.
• DEM quality validated in co-operation with national 

authorities 
• DUDES DEM proved to be better than DEMs from single 

sources.
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DEM accuracy definitions:
Mario Constantini, Telespazio

DEM Horizontal 
Accuracy, Absolute

Accuracy of the horizontal location of the DEM points caused by random and 
uncorrected systematic errors, expressed as the maximum absolute difference 
between the true and measured values with a 90% confidence level, i.e. excluding 
the 10% worst points. The definition is inspired to the DTED specifications (see 
[RD7]).

DEM Horizontal 
Accuracy, Relative 

Accuracy of the horizontal location of the DEM points  caused by random errors, 
expressed as the maximum absolute value of the unbiased difference between 
the true and measured values with a 90% confidence level, i.e. excluding the 10% 
worst points. The unbiased difference is evaluated by subtracting the difference 
between the true and measured values with an estimate of possible systematic 
terms. For example, this estimate can be obtained by means of a local average of 
the differences. The definition is inspired (but it is not identical) to the DTED 
specifications. (see [RD7]).

DEM Vertical 
Accuracy, Absolute

Accuracy of the height of the DEM points caused by random and uncorrected 
systematic errors, expressed as the maximum absolute difference between the 
true and measured values with a 90% confidence level, i.e. excluding the 10% 
worst points. The definition is inspired to the DTED specifications (see [RD7]).

DEM Vertical 
Accuracy, Relative 

Accuracy of the height of the DEM points caused by random errors, expressed as 
the maximum absolute value of the unbiased difference between the true and 
measured values with a 90% confidence level, i.e. excluding the 10% worst 
points. The unbiased difference is evaluated by subtracting the difference 
between the true and measured values with an estimate of possible systematic 
terms. For example, this estimate can be obtained by means of a local average of 
the differences. The definition is inspired (but it is not identical) to the DTED 
specifications. (see [RD7]).

Posting Pixel spacing
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WGISS/WGCV Test Facility (WTF)
Puget Sound test site populated with 30m SRTM (finished NGA-
supplied called SRTM-DTED2®), all other NASA and ESA datasets 
and airborne lidar datasets
All US WTF sites now have 1”(30m) SRTM-DTED2® and all non-US 
have 3”(90m) SRTM-DTED1®
Would like to extend WTF to include

– Other spaceborne DEM products (e.g. GETASSE30) for Puget Sound (e.g. SPOT-
5, ERS-tandem, ALOS-PRISM)

– Land cover information (US-NLCD at 30m, MODIS and GLC2000 at 1km and 
GlobCover at 300m)

– Add other TMSG test sites in Europe (North Wales, Barcelona, Aix-en-Provence)
How will this be supported as there are no committed resources and 
the future of transitioning WTF to an operational service is not
agreed?
This also applies to “Known Issues” which TMSG would like to kick-
off using SRTM DEMs at EDC. However, it is hoped that the joint 
WGCV-WGISS Plenary can address this issue
SRTM workshop strongly endorsed recommendation for 
establishment of “Known Issues” web-pages for SRTM
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Example of WTF datasets available



WGCV-25 Plenary, Budapest, Hungary, 8-12 May 2006

WGISS EO Data Portal - Update 
on ICEDS wrt TMSG

Drill-down to anywhere on the planet to scales of 1:25 000 
(30m) for colourised hill-shaded SRTM-DEMs (unedited 
at present)
Find out what archived DEM data is available for 
anywhere (e.g. NASA ASTER, courtesy of EDC) to fill 
gaps in SRTM DEMs
Explore change (e.g. Landsat 5 to 7) using transparency 
and flicker and context (e.g. rivers, transportation 
networks) including SRTM-derived water features
Interactive exploration of geographical relationships at 
the continental and global scale (e.g. sea-level rise impact 
of global population)
http://iceds.ge.ucl.ac.uk



WGCV-25 Plenary, Budapest, Hungary, 8-12 May 2006

Recommendations Agreed at 
Nov05 CEOS Plenary: TMSG

Background: It has previously been agreed that spaceborne DEMs will be 
used preferentially for georadiometric processing of other EO data 
products. The existence of ACE and SRTM global DEM products is 
acknowledged. Current georadiometric processing at NASA uses non-EO 
data sources of dubious quality containing many artifacts. Current 
georadiometric processing at ESA uses an unvalidated DEM 
(GETASSE30)
WGCV Requirement: Spaceborne DEMs should only be used for 
georadiometric processing if and only if their errors and artifacts have been 
fully characterised. 
Recommendation: CEOS recommends member space agencies evaluate the 
impact of using different sources, especially space-based DEMs for 
georadiometric processing of EO data products. CEOS further recommends 
that quantitative evaluation of spaceborne DEM products be performed and 
published as part of any future web infrastructure for validation. 
WGCV Follow-up Activities: TMSG offer to provide, with suitable 
resourcing, the error characterisation required of these spaceborne DEMs
as well as examples of “Known Issues” with downstream products caused 
by errors in the DEMs used for georadiometric processing. Has there been 
any progress since 12/05 especially with regard to resourcing?
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