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❖ Status

❖ DEMIX past and present

❖ GCPIX -> tomorrow!

❖ Outlook

Overview
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Proceedings of the Terrain Mapping SubGroup (TMSG)
▪ Re-activated early 2020
▪ as of Oct 10th 2024:

o 60 subscriptions (-5)
o 15 countries
o ~50% with CEOS background (12 agencies)
o ~30% Geomorphometry.org (although they are overall more active!)

▪ ongoing activities: DEMIX 'follow on', GCPix 'preparations' 
▪ virtual TMSG plenary 10 Oct 2024 – 20 participants

TMSG status
3

Subscription page: https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership

https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership
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Committee on Earth Observation SatellitesCommittee on Earth Observation Satellites

DEMIX Past & Present

4
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after 
▪ 4 years,
▪ 3 plenaries,
▪ Teams groups
▪ 3 subgroups, each with 5-15 active members,
▪ 130+ subgroup meetings, each with at least 4 participants
▪ a conference paper and video,
▪ 4 peer-reviewed publications,
▪ a new ‘DEMIX tiling’ system,
▪ a processing platform
▪ and a comprehensive final report (almost…)!

DEMIX outcome

https://doi.org/10.5194/isprs-archives-XLIII-B4-2021-395-2021
https://youtu.be/veZA4O1rU28
https://zenodo.org/record/7504791
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Terminology 

6

Revised terminology and developed 

comprehensive definitions (glossary)

Peer reviewed paper published,

83 citations as of 10/2024: Guth et. al. 2021
(129 in Google scholar)

https://doi.org/10.3390/rs13183581
https://doi.org/10.3390/rs13183581
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❖ Global master grid (‘DEMIX-tiles’) 
implemented 

❖ Extensive study on influence of resampling 
on planimetric misregistration

❖ Reference DEM repository
and DEMIX test tile
preparation facility

Preparatory and support activities

https://doi.org/10.3390/ijgi13030096
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DEMIX ‘wine contest’

Courtesy: C. Grohman
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Courtesy: C. Grohman

❖ 24 test areas, 236 DEMIX tiles (10x10km2) on 
four different continents with reference 
data

❖ Reference data preparation tool

❖ All major geomorphological landforms and 
landcover types represented 
incl. coastal areas (partial water)

❖ 15 different criteria in 3 classes
(Elevation, slope, roughness)

❖ Pixel by pixel comparison against reference 
data

❖ >55.000 individual test scenarios
(rows in opinions database)

DEMIX test area distribution
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Courtesy: C. Grohman

DEMIX test area variability
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DEMIX test criteria

❖ 3 main classes of criteria: 

elevation, slope, and 

roughness

difference

❖ 5 different metrics to 

characterise difference per 

test area:

AVD, STD, RMSE, MAE, LE90



WGCV-54, 16-17 October 2024 Slide 12WGCV-54, 16-17 October 2024

… and the winner is:

Courtesy: C. Grohman
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❖ CopDEM and FABDEM are clearly the frontrunners 

❖ ALOS was generally the third best and sometimes second place

❖ FABDEM improves on CopDEM in most cases where a DTM is 

required

❖ SRTM and NASADEM are distinctly in the lower half of rankings, 

NASADEM only produced modest improvements and not throughout

❖ Encourage users to move away from using them, unless historic data 

are required

❖ ASTER should be used only exceptionally where truly justified

Overall appraisal
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Job done!

Peer reviewed paper accepted: Bielski et al 2024
Final report close to release (JRC technical report)

https://doi.org/10.1109/TGRS.2024.3368015
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Up to new shores!
❖ Coastal areas globally are witness to 

growing disaster risks.

❖ The elevation/area around “Coastlines” 
are the interface between land and 
water (+/- 10m depth/height)

❖ Detailed elevation models are required 
to estimate tide areas (sea level rise), 
emergency (tsunami), environment 
(e.g. loss of biodiversity), inhabitants 
impact (e.g. urban development)

❖ Objective: to test global coastal 
elevation datasets Source: Tidal Datums https://www.oc.nps.edu/nom/day1/tidal_datums_fig17.gif –

Picture: ©AdobeStock- licenced obtained Further Reference: https://www.nature.com/articles/s41558-024-01950-

2 

https://www.oc.nps.edu/nom/day1/tidal_datums_fig17.gif
https://www.oc.nps.edu/nom/day1/tidal_datums_fig17.gif
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• More test areas (124) and DEMIX 

tiles (3462).

• 4 additional global DEMs for a 

total of 6 DSMs and 4 edited 

DTMs. (SRTM, NASADEM, ASTER 

not evaluated)

• 16 derived land surface 

parameters (LSPs) in addition to 

elevation.

More sites
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17 geomorphometric parameters, 2 landform classifications, 2 hydr. vectors

More criteria
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FUV= 1-r2

(Pearson coef)

0 = best fit

1 = no fit

ELEVD ☺

ROTOR 

Fraction of unexplained Variance
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▪ Direct comparison 
of DEM pairs 
performance 
against DTM 
reference

▪ Confirmation of. 
‘wine contest’ 
findings

▪ Visually 
compelling

New comparison methods

Courtesy: P. Guth
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Focus on coastal areas

Courtesy: P. Guth

▪ Comparison to DTM

▪ CopDEM showing some 
weaknesses at lower elevation 
values

▪ But many products particular 
designed for coastal zones  do not 
deliver better on more complex 
criteria
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Hallucinating DTMs

▪ Comparison over mostly 
barren areas shows that AI-
assisted removing of surface 
features not always 
enhances the DEM

▪ Least affected seems to be 
FABDEM

Courtesy: P. Guth
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DEMIX reloaded—more DEMs, areas, criteria  

• Focussed assessment on coastal zones and low elevations

• Massively expanded number of test sites
• Many more complex criteria (e.g. for geomorphometry and 

hydrology)
• Subjective criteria for hundreds or thousands of test tiles not 

feasible.
• CopDEM remains best DEM, even compared to reference or edited 

DTMs.
• Edited DTMs improve on elevation metrics but worse for derived 

LSPs (hallucinate).

https://doi.org/10.3390/rs16173273

https://doi.org/10.3390/rs16173273
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Committee on Earth Observation SatellitesCommittee on Earth Observation Satellites

GCPIX (tomorrow)

23
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Committee on Earth Observation SatellitesCommittee on Earth Observation Satellites

TMSG Quo Vadis?

24
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▪ DEMIX report to be finished!
▪ Stop here or continue – change DEMIX ‘brand name’?
▪ Probably abandon or re-shape focus groups?
▪ Proceed with Teams group and channels?
▪ processing platform (VtWeb), relation to CAL …

▪ How to get GCPIX started (needs a moderator)!
▪ Linking DEM and GCP studies (3D GCPs)

▪ Should we look into global grids - who else?
▪ Finally a new (vice) chair?

TMSG & DEMIX future

Subscription page: 
https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership

https://ec.europa.eu/eusurvey/runner/WGCV-TMSG_membership
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❖ VH-RODA WS
2-6 December 2024, Frascati, Italy
https://earth.esa.int/eogateway/events/vh-roda

❖ Geomorphometry 2025
09-13 June 2025, Perugia(!), IT
https://www.geomorphometry.org/2025/
➢ Piggy-backed by 2025 TMSG plenary 

❖ Living Planet Symposium
23-27 June 2025, Vienna, AT
https://lps25.esa.int/

Upcoming Meetings

https://earth.esa.int/eogateway/events/vh-roda
https://www.geomorphometry.org/2025/
https://lps25.esa.int/
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Thank 
you!

any questions?
Peter.Strobl@ec.europa.eu
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