
Holme Farm Demonstration Site
Stansted House, Hampshire
The chalk bedrock across northern, central and southern England is an 

important aquifer and is highly susceptible to dissolution, making the 

development and presence of karstic features a widespread 

occurrence. These features are hazardous because they provide 

possible pathways to the underlying aquifer and therefore 

demonstrate potential site-specific contamination risks as well as 

posing significant risks to housing and commercial development. 

Evidence can also be present of extensive extraction, through both 

mining and surface quarrying, of chalk, flint and clay over many 

centuries, again presenting development risks.

CGL Capability
CGL has recently developed its digital imagery consultancy provision offering the visualisation, analysis and interpretation 

of high-resolution satellite imagery, specialist aerial photography and LiDAR (laser scanning distance measurement) data. 

The data sets can identify areas of high geological risk such as sinkholes, saturated soft ground and variable ground 

conditions across large areas which would be of benefit in de-risking the acquisition of proposed development sites. 

Potential foundation issues requiring more detailed ground investigation can be established with this data, providing a low 

cost, first-level scan of an investment site.

Holme Farm Demonstration Site
Holme Farm dates back to the 1860s and forms part of the Stansted 

Park Estate, which is classified by Historic England as a park and 

garden of special historic interest, it consists of woodland, parkland 

and farmland (Figure 1). The site shows a gentle dip to the south with 

elevation ranges. Several depressions up to 1.5m deep give the terrain 

an undulating appearance. The location of many depressions within 

the corners of ancient field boundaries suggest the presence of marl 

pits for field fertiliser or naturally occurring sinkholes within the chalk 

bedrock (Figure 2). The identification of a shallow north-south 

trending palaeovalley, which acted as a channelling mechanism for 

water and caused a higher than usual concentration of surface water 

flow, may explain why the sinkhole density at this site and along the 

chalk–clay boundary is much higher than expected.
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Figure 1: Location Map of Holme Farm, Demonstration Site

Figure 2: Shallow Circular Depression of Interest 



Spatial Distribution of Target Features
Dissolution features and former chalk–clay pits tend 

to concentrate along fissures, fractures and major 

joint sets, suggesting that control of the spatial 

distribution of these features is from dominant 

discontinuity sets within the white chalk subgroup. 

Initial site assessment can be though aerial 

photography (Figure 3), but higher resolution LiDAR 

imagery can also identify target features requiring 

further investigation.

LiDAR 
LiDAR (Light Detection and Ranging) data is a very accurate model of the earth's ground surface. The data is captured by 

firing very rapid laser pulses at the ground and recording the laser energy reflected back. The land surface is captured as a 

dense cloud of 3D points. These points are converted into highly detailed elevation (height) models. By processing the 

reflections from both the ground surface and the vegetation canopy, it is possible to derive both Digital Surface Models 

(DSM) that show the vegetation canopy (Figure 4) and Digital Terrain Models (DTM) of the bare earth surface (Figure 5). 

This data, which range in ground resolution from 2m to 25cm pixel size, is ideal for many aspects of a site assessment 

including flood hazard, geomorphological assessment and geological hazard identification. Providing a high accuracy yet 

low-cost first level development site scan which can identify construction and development risks at an early stage in the 

investment process. Ground related issues can be interpreted from the imagery, delineating hazards that may not be 

possible to see or detect at the ground surface.
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Figure 3: Aerial Photograph for Initial Site Assessment

Figure 4: Raw, Unprocessed 1m LiDAR Digital Surface Model Figure 5: Raw, Unprocessed 1m LiDAR Digital Terrain Model 



Holme Farm Digital Imagery Hazard Assessment
A range of digital imagery is available for analysis and interpretation including high resolution aerial photography, false 

colour infrared photography and LiDAR imagery. Post processing of the raw data can produce a variety of derivative 

models for target identification and delineation, including hillshade models, slope angle images and 3D visualisations. The 

following images of Holme Farm demonstrate the image processing and interpretive process to delineate the problematic 

ground conditions at the demonstration site that would require further detailed intrusive and non-intrusive investigation.

Earth Observation Satellite Data
Recent advances in both the ground resolution and availability of satellite 

acquired earth observation data have enabled many new opportunities 

for wide-area ground condition assessment. Newly available data 

provides optical imagery at high spatial resolutions (10m to 60m pixel 

size) over land and coastal water. Data is available in the visible, near-

infrared, and short-wave infrared part of the spectrum with systematic 

ground coverage, revisiting the same ground segment every five days 

under the same viewing angles.

The data acquired can be further processed for image interpretation. A 

variety of derivative images can be generated, including:

Ÿ Different band combinations (Figure 6)

Ÿ False-colour images for rock/soil assessment (Figure 7)

Ÿ Images from the near infra-red part of the spectrum distinguish 

vegetation vigour and varieties

Ÿ Images from the red part of the spectrum, useful for identifying soil 

and vegetation
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Figure 6: Sentinel-2 Image Displayed as a Red-
Green-Blue Image

Figure 7: Sentinel-2 Image Displayed as a False-
colour Infrared Image

The images can be further processed enabling classification and effective 

broad-scale mapping of ground-surface conditions, differentiating 

between rock and soil types, thick peat cover, water bodies and 

watercourses (Figure 8) as well as vegetation cover.

Figure 8: Processed Sentinel-2 Image Highlighting Ground Vegetation and Moisture Variation



Bronze Digital Image Hazard Assessment Report
The CGL Bronze Digital Hazard Assessment Report assesses the site-specific geological hazards and associated risks to 

construction from the digital imagery described previously. This first-look report provides a valuable initial site assessment 

and low-cost scan before potential investment and purchase. The report identifies targets of interest that require further 

detailed evaluation and investigation (Figure 9 ). The report considers landslide and slope stability hazards, ground 

dissolution hazards such as sinkholes and the presence of karst, anthropogenic mineral extraction hazards such as from 

quarries, pits, adits and mines, the presence of compressible soils including peat along with a brief detail of the geological 

setting.
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Figure 9: Interpreted 1m LiDAR Digital Terrain Model Identifying Targets of 
Interest for Further Investigation

The digital imagery assessment can be further enhanced with 3D visualisations (Figure 11) and with the addition of false 
colour infrared aerial photography to highlight ground moisture condition variations and vegetation health that will 
supplement the hazard mapping (Figure 10).

Figure 10: Infrared Aerial Photography

Figure 11: 3D Visualisation
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