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2003 Annual General Meeting of the Geological Remote Sensing Group 
 

Thursday 18 December 2003,  
 

Geological Society of London, Burlington House, Piccadilly  
 
 
09.00  Registration, coffee/tea & biscuits 
 
10.00 Richard Teeuw (Portsmouth University: GRSG Acting Chairman)            
- Welcome and introduction 
 
10.10 Stuart Marsh (British Geological Survey)  - The Integrated Global 
Observing Strategy for Geohazards (IGOS) 
 
10.35 Geraint Cooksley (NPA Group)  - GMES Terrafirma: delivering               
pan-European ground motion hazard information 
. 

11.00 Tim Wright, Zhong Lu & Chuck Wicks (Oxford University) 
- Analysis of the 2002 Denali Fault (Alaska) earthquakes using Satellite   
Radar Interferometry 
 
11.25  Coffee/tea & biscuits 
 
11.45 Richard Barke, Gareth Funning, Simon Lamb & Barry Parsons (Oxford 
University)  - Active deformation in the Bolivian Andes as observed through 
remote sensing. 
 
12.10. Emilia Fiorini, T.Brewer & Rob Smart (BGS & Cranfield University)        
- Geomorphic analysis of active structures of the Apennines, Italy, with remote 
sensing-generated DEMs & GIS.   
 
12.35 Malcolm Whitworth, Andy Gibson & Dave Giles (Portsmouth University 
& BGS)  -  Use of ATM and LiDAR  to map landslides 
 
13.00-14.00     Lunch  
 
13.30 –14.00   GRSG Annual General Meeting – all welcome ! 
 
14.00 Fernando Caceres, Hamid Ali-Ammar, Eric Pirard (Universite de Liege, 
Belgium)  - Mineral mapping in salt lakes from Sud Lipez (Bolivia) using 
ASTER images. 
 
14.25 Harald van der Werff & Freek van der Meer (ITC, Netherlands) - Field 
and imaging spectrometry related to natural hydrocarbon seeps. 
 
14.50 Margaret Andrews-Deller (Open University)  -  Locating dateable 
minerals in laterites using remote sensing: an example from Eritrea, NE Africa 



15.15 Coffee/tea & biscuits 
 
15.45 John Murtagh (Infoterra)  -  Applications of LiDAR data. 
 
16.10 Marc Goosens (GeoSense, Netherlands) -  DEMS compared from 
various sources (ASTER, Radarsat, Envisat, LiDAR, SRTM, SPOT) and 
various regions (South America, Netherlands, Oman, Turkey). 
 
16.35 Richard Ghail (Imperial College, London University) - Out of this world: 
some extra-terrestrial remote sensing. 
 
17.00  Close -  further discussions at „The Captain’s Cabin‟ pub (see map) 
 
Posters 
 

Alex Davis, J. G. Liu, & M. A. N. Brown (Imperial College, London University)  
- Drainage Development Related to Blind Thrust Evolution along the Flaming 
Mountain, Turpan Basin, Xinjiang, NW China. 
 
Marleen Noomen & Freek van der Meer (ITC, Netherlands) -  Detecting           
the influence of hydrocarbon gas seepage on vegetation reflectance, using 
hyperspectral remote sensing. 
 
James Shutter, Gareth Mottram, Tim Smyth, Pete Miller & Steve Groom 
(Plymouth Marine Laboratory)  Near-time observations using NASA MODIS. 
 
Location map  - Burlington House is circled: take the Piccadilly North exit from 

Piccadilly Circus tube. The Captain‟s Cabin pub (corner of Norris St & St Albans St) 
is arrowed…. 

 



 

Integrated Global Observing Strategy for Geohazards 
 

Stuart Marsh, Head of Remote Sensing, British Geological Survey 
shm@bgs.ac.uk 

 

The societal impact of geological and related geophysical hazards is 
enormous. Every year volcanoes, earthquakes, landslides and subsidence 
claim thousands of lives, injure thousands more, devastate homes and 
destroy livelihoods. Damaged infrastructure and insurance premiums increase 
these costs. Developed countries are affected, but the impact is 
disproportionate on the developing world. As population increases, more 
people live in hazardous areas and the impact grows. The World Summit on 
Sustainable Development recognized that systematic, joint international 
observations under initiatives like the Integrated Global Observing Strategy 
(IGOS) form the basis for an integrated approach to hazard mitigation and 
preparedness. In the same context, the IGOS Partners have developed this 
geohazards theme. Its goal is to integrate disparate, multidisciplinary, applied 
research into global, operational systems by filling gaps in organisation, 
observation and knowledge. It has four strategic objectives; building global 
capacity to mitigate geohazards; improving mapping, monitoring and 
forecasting, based on satellite and ground-based observations; increasing 
preparedness, using integrated geohazards information products and 
improved geohazards models; and promoting global take-up of local best 
practice in geohazards management. 
 
Citizens need to know a hazard‟s location, timing, extent, likely behaviour, and 
duration. It is not yet possible to give firm answers to most of these questions. 
This makes crisis response initiatives like the International Charter on Space 
and Major Disasters and the United Nations Action Team on Disaster 
Management harder. Gaps remain between what is known and the knowledge 
required to answer these questions, what is observed and what must be 
observed to provide the necessary information and current data integration 
and the integration needed to make useful information products. The 
geohazards IGOS will reduce these gaps and increase the preparedness of 
agencies responsible for managing geohazards. It targets monitoring and 
advisory agencies, by aiming to improve the hazard inventories, maps and 
monitoring tools with which they supply the responsible agencies with 
information. It also targets research scientists, aiming to help them refine the 
models that are used to understand geohazard behaviour. Building on 
previous work undertaken by individual IGOS Partners, this approach will 
ultimately deliver better answers to citizens. 
 
Geohazards driven directly by geological processes all involve ground 
deformation. Their common observational requirements are for baseline 
topographic and geoscience mapping and for crustal deformation and seismic 
monitoring. Systems that meet these requirements include stereo optical and 
radar interferometry satellites plus ground-based GPS and seismic networks. 
Specific hazards like volcanoes require additional observations like 
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temperature. Observations must be stored in well-managed and accessible 
databases. Tools to produce information products through integration, 
modelling and assimilation must be documented. Networking, education, 
training and skills transfer must be undertaken to build the capacity to use 
them. Critical gaps exist in: provision of detailed, global topographic data, 
hazard inventories and geoscience maps; continuity of the C- and especially 
L-Band radar interferometry that is needed to observe crustal deformation 
below vegetation; density of local GPS and seismic networks; accessibility of 
relevant databases; adequacy of models and data integration; and the 
integration of the geohazards community. 
 
An action plan is proposed that is designed to close these gaps over the next 
decade. The first step is to create an implementation mechanism based on 
UNESCO-IUGS‟s Geological Applications of Remote Sensing Programme. 
Existing geological representation will be blended with space agency 
participation and more disciplines from all regions. A bureau funded by the 
European Space Agency will support implementation through working groups 
on capacity building, observations and key systems, integration and modeling, 
databases and infrastructure and the underpinning science. Links will be 
developed with relevant sub-groups under the new Group for Earth 
Observation. Priority actions are to: begin networking within the geohazards 
community; improve topographic data provision using existing observations 
and secure continuity of L-Band radar interferometry with the space agencies; 
assess the potential for existing data to be integrated into geohazard products 
and services; evaluate ways to improve databases with their managing 
agencies; and initiate research that increases geohazards knowledge. 
Progress against this plan will be assessed by a Steering Committee and 
reported to the IGOS Partners and sponsoring agencies annually. The 
strategy will be reviewed and updated every three years. 
 
Further information on IGOS can be obtained from: 
 
http://www.igospartners.org. 
 
The GeoHazards theme report is available from: 
 
http://dup.esrin.esa.it/igos-geohazards/ 
 
Inquiries to the IGOS GeoHazards theme can be sent to: igos@esa.int. 

 

 

 

 

 

 

 



GMES Terrafirma: delivering pan-European  

ground motion hazard information 

Ren Capes   NPA Group 
 

Terrafirma is one of ten Service Element projects being run by the European 

Space Agency under the Global Monitoring for Environment and Security 

initiative.  The project is establishing a pan-European ground motion 

hazard information service in support of policies aimed at protecting the 

citizen.  „Ground motion hazards‟ include subsidence in all its forms, 

landslides and the effects of seismicity, though initially, and to be immediately 

operational, the focus is on urban subsidence.  The service is to be delivered 

to end-users primarily by National Geological Surveys.  The project initiator, 

Prime and Co-ordinator is NPA Satellite Mapping of UK. 

 

With the initial focus on urban subsidence, 186 European towns representing 

26% of the total population have been identified for InSAR processing.  Only 

18 have so far been completed, though Stage 2 of the project (2-5 years) is 

anticipated as funding the remaining processing. 

 

The technology at the base of such a large-scale undertaking uses the data 

collected by European radar satellites in a process called Synthetic Aperture 

Radar Interferometry, or InSAR for short.  InSAR can cover whole cities and 

regions, and because an archive exists of „repeat‟ satellite data, 

measurements can uniquely be provided back in time for the last twelve 

years.  Enhanced products are being offered by the Geological Surveys who 

are integrating pre-existing and possibly in situ data with InSAR results to 

provide „causal‟ and „modelled‟ information services. 

 

In the first 20-month Stage of Terrafirma the emphasis is on consolidating 

pan-European supply and demand.  Under NPA‟s lead, the project started 

with two InSAR providers, NPA of UK and TRE of Italy, but now includes all 

four acknowledged European providers with the addition of Gamma Remote 

Sensing of Switzerland and Altamira Information of Spain - the first time that 

Europe‟s normally competitive InSAR providers have collaborated together in 

one project. 

 

The project started in early 2003 with a core of National Geological Surveys 

including the UK, France and the Netherlands, but has now expanded with the 

addition of Norway, Poland, Israel, Ireland and Greece, and negotiations are 

underway with Spain, Germany, Japan and Russia.  Complete coverage by 

National Geological Surveys, at least for Europe, is planned.  Civil engineers 

are significant end-users of ground motion information, and they are 

represented within Terrafirma by Arup of UK and Enel Hydro of Italy.  The 



project remains open to the participation of other major civil engineering 

organisations.   

 

Terrafirma includes three „expert consultants‟ – AETS of France who are 

examining the cost-benefits of the service, the British Institute of International 

and Comparative Law who are detailing the policy areas supported by the 

activity, and SciSys of the UK who are specifying the system architecture 

required for a standardised European service.  Finally, the project includes 

three high profile „Strategy Group‟ members from Italy, Germany and Poland 

whose role it is to review and endorse all project output. 

 

For more information about the Terrafirma project or the Global Monitoring for 
Environment and Security initiative in general please contact : 

info@terrafirma.eu.com or visit www.terrafirma.eu.com 
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Analysis of the 2002 Denali Fault (Alaska) earthquakes 
using Satellite Radar Interferometry 

 
Tim J Wright, COMET, Department of Earth Sciences, Oxford University, UK 

Zhong Lu, USGS, EROS Data Center / SAIC, South Dakota 
Chuck Wicks, USGS, Earthquake Hazards, Menlo Park, California 

 
 
The November 3 2002, M7.9 Denali Earthquake is the largest continental 
strike-slip earthquake to have occurred since the development of InSAR, the 
largest earthquake in 2002, and the largest earthquake in continental North 
America in more than 150 years. It was preceded by a M6.7 “preshock” on 23 
October – the Nenana Mountain Earthquake. We have used coseismic range 
changes from InSAR, and displacements from GPS where available, to find 
source models for the earthquakes, and to investigate the relationship 
between the two events.  
 
To determine the coseismic surface deformation and a source model for the 
Nenana Mountain Earthquake, we used 6 interferograms, constructed using 
radar images from the Canadian Radarsat-1 and European ERS-2 satellites. 
Modelling the event as dislocations in an elastic half space suggests that 
there was nearly 0.9 m of right-lateral strike-slip motion at depth, on a near-
vertical fault, but that the maximum slip in the top 4~km of crust was less than 
0.2 m.  
 
We currently have just 3 coherent Radarsat-1 interferograms that contain the 
coseismic deformation of the 3 November 2002, Denali Earthquake and 
covered the western part of the rupture. However, the spatial coverage is poor 
for the eastern half of the rupture, where we only have one interferogram with 
relatively poor coherence. The Denali Earthquake began at the western end 
of the rupture with thrusting on the previously unidentified Susitna Glacier 
Fault (SGF). The combination of ascending and descending interferograms in 
this area enables the fault geometry at depth to be determined reliably: 
inversions for fault geometry suggest that the fault had an average strike of 
251° and dipped 40° to the north. We also carried out a joint inversion of the 
InSAR data with 40 GPS displacements, provided by the University of Alaska 
and UC Berkeley. Initial results suggest that the maximum slip was ~12 m, 
around 60 – 70 km east of the Trans-Alaska pipeline crossing.  
 
Using our model for the Nenana Mountain Earthquake, and our geometry of 
the Susitna Glacier Fault, we found that the Nenana Mountain Earthquake 
increased the Coulomb stress at the future hypocenter of the Denali 
Earthquake by 30 – 60 kPa, encouraging the subsequent failure. 

 
 
 
 



 
 

Active deformation in the Bolivian Andes 
as observed through remote sensing 

 
 

Richard Barke, Gareth Funning, Simon Lamb and Barry Parsons 
Department of Earth Sciences, Oxford University and COMET 

richard.barke@earth.ox.ac.uk      gareth.funning@earth.ox.ac.uk 
 
 
The central Andes of Bolivia have developed during the Cenozoic and 
continue to deform due to the convergence between the Nazca and South 
American plates. In this paper we present three examples of how remote 
sensing datasets have been used to assess and quantify the active 
deformation across Bolivia. 
 
Firstly, interpretations of Landsat-7 ETM images combined with the SRTM 
90m topography in the active fold-and-thrust belt augment structural 
observations made in the field. Consequently a series of balanced 
cross-sections are constructed and the amount of finite shortening  
estimated. 
 
Within the Eastern Cordillera (2000-4000m elevation) low-relief 
palaeo-surfaces formed by rivers draining the Andes 10Myr ago are 
identified. Through understanding the drainage systems and estimating the 
amount of incision constraints are placed on the amount of rock and surface 
uplift since the surfaces formed. 
 
Finally, a SAR interferogram is presented for a magnitude 6.6 shallow 
earthquake that struck Bolivia in 1998, killing over 100 people. This 
study is the first to tie an earthquake to a fault in Bolivia and shows 
that deformation is consistent with oroclinal bending being  
accommodated by numerous small faults. 
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Geomorphic analysis of active structures of the 

central and northern Apennines with remote sensing  
and a Geographic Information System 

 
Emilia Fiorini, T. Brewer & Rob Smart 

Introduction 

This work is part of a collaborative research project between British 
Geological Survey Cranfield University, and the universities of Chieti, Siena 
and Parma in Italy. BGS and Cranfield have carried out a geomorphic study of 
sample areas along the two transects of the Appennine through the analysis 
of digital elevation data within a GIS. This presentation focus on the analysis 
of geomorphic indices to assess the relative tectonic activity of the two sample 
areas 
 
Study Area 
Study area #1 is in the Abruzzi region. It covers an approximate area of 327km

2 
and includes Mount Sirente, one of the highest peaks in the area, and the Fucino 
Basin, the largest intra-mountain basin in Italy.  Study area #2 is centred around 
the town of Pontremoli and the River Magra in the Toscana region of Northern 

Italy and covers an area approximately 173.21 km
2. 

 
Geomorphic Indices of Active Tectonics 
Digital Terrain Models (DTM‟s) were produced specifically to extract 
information about the geomorphology and tectonics of the study areas. To 
capture this information, it is possible to apply indices or equations to the 
DTM‟s to obtain data about the landscape. These indices are usually only 
carried out on a very small area (Keller & Pinter, 1996), but because of the 
capabilities of modern GIS, it is possible to carry out these procedures on a 
much larger scale.   
 
The indices utilised in this study are: 

 Hypsometric Integral 

 Stream Length-Gradient index 

 Mountain Front Sinuosity 
 
The Hypsometric Integral was calculated both for the whole study area and for 
single catchments. The data needed to calculate the index for the whole area 
are easily acquired from a DTM in any image processing or GIS system, as 
the input statistics can be calculated for each DEM. To calculate the index for 
a selected basin, the watersheds of selected streams was digitised and 
converted to grids. A zonal statistic command was then run to calculate 
minimum, maximum and mean elevation within the zone delimited by each 
watershed. The results were saved in a table and used to calculate the 
Hypsometric Integral.  
 
To calculate the Stream Length-Gradient Index in the two study areas a VBA 
program was written by Fiorini (2003). The program uses a stream network 



either digitised in Stereo Analyst from the aerial photographs or calculated 
from the DTM itself. The elevation along the stream is interpolated from the 
DTM using a sampling interval equal to the cell size of the DTM. Properties m 
(distance) and z (elevation) are assigned to each sampling point A point 
shapefile is then created, with two fields holding the m and z values and one 
field to store the Stream Index calculation. An algorithm loops through the 
table reading the distance and elevation values at set intervals to calculate the 
index  
 
The Mountain Front Sinuosity was calculated by extracting contours from the 
DTM and using a VB programme developed by Martin (2002, figure 3.1) 
 
Results 

The results of the analysis have shown the following: 
 

 The results of all the three indices consistently point toward the conclusion 
that the Abruzzi study area is a more tectonically active region than the 
Pontremoli zone. In Abruzzi the Hypsometric Integrals of single 
catchments are higher, the Stream Index are more variable and with 
extremely high and low values, and the sinuosity of the mountain front is 
low.  

 

 Despite the three indices giving weaker evidence of the tectonic activity in 
the Pontremoli area, the Stream Index in itself has highlighted anomalies 
along some of the stream profiles that could be worth investigating.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

Comment [TRB1]: Figures 4.4 and 4.5 
need referencing and description in the text 



A method for terrestrial laser scanning of subtle landslide 
features & their geomorphological setting 

 
A. D. Gibson, A. F. Forster, C. Poulton, K. Rowlands,  

L. J. Jones, M. C. Z. Whitworth* & R.M.Teeuw* 
British Geological Survey, Keyworth, Nottingham NG12 5GG, UK. 

* School of Earth and Environmental Sciences, University of Portsmouth, 
Portsmouth, PO1 3QL, UK. 

 

 

 Early stage of continuing research into application of terrestrial           
LiDAR and high resolution digital terrain models for landslide studies. 

 

 Project has demonstrated that terrestrial LiDAR can be used to identify 
and define subtle landslide features even when covered in moderate 
vegetation. 

 

 For complex landforms, such as active landslide systems with a very 
distinct morphology and cultivation features, a high data collection rate 
is required (at least a quarter wavelength of cultivation features). 

 

 Terrestrial LiDAR data acquisition is best under low or moderate 
vegetation cover on inland slopes.  

 
 The resolution of the this type of digital topographic representation of 

the surface will also enable detailed geomorphometric analysis of 
landforms associated with landslide activity.  

 

 A short paper on the application of terrestrial LiDAR at Broadway is 
available from Internet page below: 
http://web.port.ac.uk/departments/sees/staff/whitworth/ 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 3D representation of the  
active mudslide and area of 
ridge-and-furrow cultivation 
remains.  The frontal lobes of 
the mudslides are visible along 
with the associated disruption 
to the cultivation remains. 
 



 
Mineral mapping in salt lakes from Sud Lipez (Bolivia) 

using ASTER images 
 

Fernando Cáceres, Hamid Ali-Ammar and Eric Pirard 
Université de Liège, GEOMAC,  

Géoressources Minérales et Imagerie Géologique, 
Sart Tilman B52 

4000 LIEGE 
eric.pirard@ulg.ac.be 

 
This work is a contribution to an already large literature on remote sensing of 
evaporitic mineral sequences. Both optical (multi and hyperspectral) as well 
as radar sensors have already demonstrated a huge potential in this kind of 
environment, be it for mineral mapping or for monitoring purposes. 
 
The Lipez region is situated in the extreme south of Bolivia and essentially 
covered by a Neogene-Quaternary volcanic complex. Because of the scarcity 
of the vegetal cover (Bolivian side of the Atacama desert) it is an outstanding 
region for testing the capabilities of remote sensors. In this preliminary work, 
ASTER images are combined and validated with previous results from field 
exploration. 
 
A dry climate with low rainfall rates (100 mm/y) together with the closed 
topography of numerous drainage basins is responsible for the large amount 
of salt lakes formed in the region. The majority of these “salars” are 
characterised by a dominant Na-Cl or Na-Cl-SO4 composition. The nature of 
the precipitated evaporitic sequence is mainly conditioned by three factors 
(Risacher, 1992) : the origin of the feeding waters coming both from the 
drainage of volcanic rocks and the remobilisation of ancient evaporite 
deposits; the presence of sulphuric exhalations from the active surrounding 
volcanoes and the hydrogeological characteristics of the aquifers. All basins 
from the Lipez display a combination of salt lakes, salt crusts, playa lakes and 
shallow depth aquifers. 
 
The spectral characteristics of evaporitic minerals were studied by various 
authors ( Crowley, 1991; Drake, 1995; Crowley and Hook, 1996). In the VNIR-
SWIR region, these characteristics are attributed to internal vibrations of 
borates, carbonates and hydroxyl anions as well as to water molecules. The 
emittivity is mostly linked to sulphate carbonate and borate anions. 
 
A complete GIS with all data available from the region was built in order to 
improve data processing and understanding. ASTER 1B images were 
acquired in the 2000-2002 interval and were corrected for reflectance in the 
VNIR-SWIR regions. In order to improve the results of spectral classification, 
the salars were manually delineated and subsequent operations were 
performed using these limits as masks for the image. 
 
 



Classical ratio and unmixing techniques were tested. With such techniques 
it proved to be possible to identify and map the following minerals : halite, 
anhydrite, thenardite, mirabilite and to a lesser extent natron, borax and 
colemanite.  
 
The mineral maps appear to be in good accordance with field maps obtained 
through geochemical prospecting by Risacher and others (1992). This allows 
to point out the large potential of future hyperspectral remote sensing for 
prospecting borate and trona deposits. 
 
 
References: 
 
Crowley, J. K., 1991, Visible and near-infrared (0.4 – 2.5 µm) reflectance 
spectra of playa evaporite minerals, Journal of Geophysical Research, 96 
(B10): 16231-16240. 
 
Crowley, J. K. & Hook, S. J., 1996, Mapping playa evaporite minerals and 
associated sediments in Death Valley, California, with multispectral thermal 
infrared images, Journal of Geophysical Research,101 (B1): 643-660. 
 
Drake, N. A., 1995, Reflectance spectra of evaporite minerals (400 – 2500 
nm): applications for remote sensing, Int. J. Remote Sensing, 16 (14): 2555 – 
2571. 
 
Risacher, F., 1992, Géochimie des lacs sales et croûtes de sel de l‟Altiplano 
Bolivien, Sci. Géol., Bull, 45 (3-4) : 135-214. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Detection of hydrocarbon microseepages  
with hyperspectral remote sensing 

 
H. van der Werff & F.D. van der Meer 

ITC, Department of Earth Systems Analysis 
email: vdwerff@itc.nl 

 
The occurrence of hydrocarbon seeps indicates that hydrocarbon reservoirs 
leak. Leakage of both heavy and light hydrocarbons along faults or geological 
contacts is called macroseepage. Macroseeps can easily be observed due to 
the presence of oil and tar at the Earth surface. 
 
Microseepage is the diffuse migration of light hydrocarbons through a porous 
medium. At the surface, trace quantities of light hydrocarbons are present in 
the pore spaces of  soils. Invisible to the human eye, these seeps can only be 
detected by geochemical means or, indirectly, by mineralogical or botanical 
anomalies. Mineralogical alterations are a result of bacterial oxidation of light 
hydrocarbons, changing the pH and Eh of the surrounding environment and 
therefore influencing mineral stability and chemical reactivity.  
 
The objective of this research is to develop a method, based on the 
integration of imaging spectroscopy and geochemistry, to detect onshore 
microseeps and to quantify the areal extent of the affected areas. Imaging 
spectrometers are excellent tools for mapping most of the seepage-induced 
alterations. However, the observed alterations are not unique for hydrocarbon 
seeps, and their contribution is only minimal when compared to influence of 
other soil processes or natural variation.  
 
This problem can be reduced to a technical question: how to separate a non-
unique, weak signal from a variable background. To answer this question, we 
made artifical hyperspectral images based on field measurements, allowing a 
full control of signal strength and noise. We assume the spatial pattern of 
seeps to be a halo around a central vent. By combining this contextual 
information with spectral information already at the stage of detection, it is 
possible to filter this weak signal from stronger background signals. 
 
 
 
 
 
 
 
 
 
 
 
 
 



Locating dateable minerals in laterites using remote 
sensing: an example from Eritrea, NE Africa 

 
Margaret Andrews Deller 

Dept. Of Earth Sciences, Open University, Milton Keynes, MK7 6AA, UK. 
 
Dating laterites is difficult. The problem lies in finding dateable minerals 
formed in these palaeosols during lateritisation. Such minerals are rare,  
randomly distributed and impossible to distinguish in hand specimen from  
surrounding lateritic minerals. Unlike igneous rocks, which contain several  
common minerals formed at the time of crystallisation that are suitable for  
radiometric dating, palaeosols are dominated by secondary minerals with no  
unstable isotopes.  
 
New analytical techniques using TM, ASTER, ALI and Hyperion data from  
NASA's experimental EO-1 mission, enable geologists to pinpoint locations  
of dateable minerals in laterites over entire countries by focusing on  
characteristic mineral spectra which uniquely identify appropriate minerals. 
This revolutionises the dating of laterites, which have been dated crudely 
in places, by the age of the rocks on which they develop and that of rocks that 
overlie them. 
 
Dating of K-bearing minerals in the lateritic profile, consistently proves 
that the minimum age for lateritisation in Eritrea is mid-Eocene (40 to 43 Ma),  
not mid-Oligocene. As a result, long-accepted notions on the evolution of 
the Ethiopian Igneous Province are thrown into question and time constraints 
are placed on supergene enrichment of gold and base-metal mineralisation in 
the area.  
 
The results, backed by ground truth, prove that screening for dateable  
minerals in laterites using remote sensing, enables systematic regional 
dating of them and makes field work more efficient. 
 
 
------------------------------------------------------------------------------------------------------- 
 

Applications of Lidar Data 
 

John Murtagh  
 Infoterra 

 
Content:  
 
The presentation will start by giving a description of basic lidar 
technology.  This will be followed by describing some of Infoterra's lidar 
project experience.  This will include geophysical applications in Algeria 
and engineering applications in Equatorial Guinea. 
 
 



 
 
 
 

ASTER DEMS – how good are they ? 
 

Marc.Goossens 
www.geosense.nl 

 
Since the launch of ASTER, roughly three years ago, the remote sensing 
community has started to develop a strong interest in the use of stereo 
imagery to generate Digital Elevation models. 
 
The availability of low-cost, high quality elevation data opens up a whole new 
world of  applications for remote sensing data. Not only because it gives the 
traditional remote sensing applications an extra dimension, but also because 
many parts of our planet simply lack good elevation data. Availability of off-
the-shelf software to automatically generate the DEMs enables users from all 
Geo-related disciplines to quickly obtain vital DEM-information for almost any 
place in the world 
 
However, in the light of these developments, the inevitable question is: “How 
good are these DEMS, and what can they be used for”. Unfortunately, the 
answer is hard to find. While official documents by JPL claim an absolute 
vertical and horizontal accuracy of 7m (with ground control) and 10m relative 
accuracy (without ground control), very few studies are available that  present 
facts on the quality of the DEMS.  
 
In the past two years Geosense has generated a large number of DEMs in 
many parts of the world and for different kinds of end-users. Our experience is 
that the accuracy of 7m for absolute DEMs is rarely achieved, and 10m 
relative accuracy    for relative DEMs is not realistic. The quality of an ASTER 
DEM is very hard to control, as it depends on a large number of factors. 
 
In order to make a contribution to a better understanding of the parameters 
that control the quality of ASTER DEMs, we will present a number of case 
histories that clearly illustrate some of the strengths and weaknesses of 
ASTER as a source of Digital elevation models.  
 
We will present examples for very rugged topography (South America), very 
flat topography (the Netherlands), almost featureless terrain (Saudi-Arabian 
desert), mixed terrain (Iran), and we will compare the ASTER DEMs with 
DEMs from other sources (SRTM, Lidar, ground surveying, Ikonos). 
 
 
 
 



Detecting the influence of hydrocarbon gas seepage     
on vegetation reflectance, using hyperspectral 

remote sensing 
 

Marleen Noomen  &  Freek van der Meer 
ITC, Department of Earth Systems Analysis, email: noomen@itc.nl 

 
The first discoveries of hydrocarbon gas seeps were made in Iran between 
6000 and 2000 BC. In the last centuries, hydrocarbon seeps all over the world 
have been used to locate oil or gas fields. In several investigations, 
hydrocarbon gas seepage was found to affect the soil and the vegetation 
around the seeps. The most important changes in the soil exist of 
microbiological changes, formation of new minerals such as calcite, pyrite  
and uranium, bleaching of red beds, electrochemical changes and radiation 
anomalies.  
 
Although research has been done on several aspects of the influence of 
hydrocarbon seepage on vegetation reflectance, conclusive results are 
lacking. Hydrocarbon seepage has some effect on the reflectance of plants, 
but it is not known exactly what is causing changes in reflectance and how the 
reflectance reacts on hydrocarbon seepage. Therefore, the objectives of this 
research are: 
 

1. To understand how gas seepage influences the reflectance of 
vegetation,  

 
2. To find out how three of the major elements in natural gas (methane, 

ethane, and carbon dioxide) contribute to the changes in the 
reflectance,  

 
3. To find out if the location of hydrocarbon seeps can be predicted on 

hyperspectral images by looking at the vegetation reflectance.  
 
Two experiments will be done in which plants are exposed to hydrocarbon 
gases in the soil. In the first experiment, which will be in a controlled 
environment, the focus will be on leaf reflectance, whereas the second 
experiment will focus on canopy reflectance. Finally, a field research on 
natural gas seeps in California - of which Probe-1 and Aviris images are 
available - will be done to investigate the species diversity and cover around 
the gas seep.  
 
The combination of the three experiments and the images will give a clue 
about how the reflectance of the individual plants changes, how the 
vegetation cover is affected and how vegetation diversity is affected by gas in 
the soil. Eventually, these characteristics can be a key to predict hydrocarbon 
seeps from hyperspectral images.  
 
  
 

mailto:noomen@itc.nl


Drainage development related to blind thrust 
evolution along the Flaming Mountain,  

Turpan Basin, Xinjiang, NW China 
 
 

Alex Davis, J.G. Liu, and M. A. N. Brown 

Earth Sciences and Engineering Department, 

RSM Building, Imperial College 

London. SW7 2BP. 

a.m.davis@imperial.ac.uk 

  

 

 

This poster presents an investigation of drainage development at the western 
tip of the Flaming Mountain blind thrust anticline in the Turpan Basin, Xinjiang 
Uygur Autonomous Region, NW China.  
 
A Digital Elevation Model (DEM) derived from Advanced Spaceborne Thermal 
Emission and Reflection Radiometer (ASTER) stereo imagery, ASTER 
multispectral imagery, declassified Corona satellite photography and fieldwork 
have been used to classify the geomorphology of the western twenty 
kilometres of the fold.  
 
Fluvial stream morphology mapped from imagery and fieldwork indicate 
stream deflections around the fold tip, water gaps, and wind gaps. These 
preserved geomorphic features in the latest uplifted and folded terrain indicate 
a dynamic link between erosional processes and tectonic uplift. Our study 
shows westward propagation of the blind thrust fold during the Quaternary. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Calls for papers 

 

(i) 
GRSG-EARSeL Geohazards Meeting,  

Dubrovnik, 25-27 May 2004 
 
The 2004 annual symposium of the European Association of Remote Sensing 
Laboratories (EARSeL) will be held at the Inter-University Centre, Dubrovnik, 
Croatia, over 25-27 May. 

 
There will be a joint EARSeL-GRSG session, co-chaired by Freek van der 
Meer and Richard Teeuw, on ‘Earth Observation of Geohazards’. We are 
hoping to have a keynote speaker from ESA, talking about remote sensing 
and European hazard networks.  If you would like to present a poster or give  
a 15-20 minute oral presentation, please email the title and a ca. 400-word 
abstract to Richard Teeuw, before Tuesday 6 January 2004.  
 
EARSeL have a long history of excellent conferences, and the ancient city of 
Dubrovnik (much of it a World Heritage Site), perched above the Adriatic 
coast, looks to be another fine venue – and I gather that the beer and wine 
there are great value too ! 
 

(ii) 
RSPSoc Conference: special GRSG session, 

Remote sensing and economic geology 
Aberdeen, 7-10 September 2004 

 
GRSG have offered to convene a special session on RS and economic 
geology at the 2004 Annual Conference of the RSPSoc, to be held in 
Aberdeen over Sept 7-10 2004. 
 
The theme allows for a wide range of papers, from mineral, water and 
petroleum exploration, through to the mapping and monitoring of activities 
associated with earth resource extraction.  If you would like to present a 
poster or give a 15-20 minute oral presentation, please email the title and a 
ca. 400-word abstract to Richard Teeuw, before Tuesday March 16  2004. 
 
The RSPSoc Conference attracts an international audience and invariably 
contains a wide range of presentations on state-of-the-art aspects of remote 
sensing. With Aberdeen‟s historical association with economic geology, this is 
an ideal venue for a dedicated GRSG session – it‟s also ideal for those of you 
keen to research Scotland‟s most famous hydrogeological by-product. 
 
 Richard Teeuw                               Email: richard.teeuw@port.ac.uk 
 


