
A new approach to project lifecycle 
monitoring of Hydraulic Fracturing 

(Fracking) sites



The controversy and debate surrounding Hydraulic Fracturing (Fracking) is a significant
public concern. It is widely accepted that there have been environmental issues in the US causing 
uncertainty and now misconceptions in the UK.  

Central Alliance Geologist and Group Technical Director Richard Pidcock notes that ‘the geology of the UK dictates that 

many potential hydraulic fracturing sites lie within areas of historic coal mining as well as areas already exploited for oil and 

gas and continued groundwater extraction. Compressible soils, soils sensitive to shrink/swell and solution cavities are other 

natural causes of subsidence. Ground movement may already be an ongoing issue in the areas of hydraulic fracturing sites. 

Whilst the likelihood of actual ground movements caused by fracking may be relatively low, future claims for damage caused 

by movements and subsidence believed to be linked to fracking has the potential to be on a massive scale. Satellite based 

InSAR (Interferometric Synthetic Aperture Radar) is the best tool to separate out unrelated surface deformation features.’ 

Regulatory pressures from government, new geopolitical forces, rising attention from environmentalists and other

stakeholders means the industry needs to be able to accurately monitor the effects of hydraulic fracking and obtain

factual data instead of anecdotes and conjecture on whether fracking does indeed cause meaningful effects from

induced seismicity and ground movement to the surrounding areas. 

In order to separate subsidence and ground movements that already exist from those believed to be caused by fracking, 

ground movement monitoring using Satellite Radar Interferometry can establish a baseline survey prior to any fracking 

taking place.   This monitoring should commence prior to any test drilling at potential sites. This will enable direct

comparison of data before, during and after fracking operations. Alternatively, historical images may be available which 

will enable a study of the site to be completed looking back in time to allow ground movements prior to fracking

operations to be established.

Satellite derived geo-information
will support fracking operations by monitoring 
ground movements over time.



Satellite radar interferometry can monitor movements on a millimetric scale and is capable of covering large areas 

covertly with no impact at ground level. As it is remotely acquired, it can be used to approach more remote and hostile 

regions and can better protect the environment, e.g. from being damaged by intensive ground surveys.  The technique 

utilises existing or natural reflectors. These reflectors can be anything that creates an angle with the incoming radar 

waves including buildings, walls, fences etc. Artificial reflectors can also be placed at particularly sensitive locations to 

increase coverage if required or at discrete locations around a drilling site. A major advantage with InSAR over conven-

tional monitoring is that information is not lost between designated survey points, which can be the case with terrestrial 

surveying. 

Satellite-derived geo-information enables cost-effective operations, as high revisit rates and increasing resolution of 

satellite sensors allow frequent monitoring of fracking activity and detailed information for project lifecycle monitoring.   

Reports can provide information to:

• Detect, map and monitor surface deformation throughout the full lifecycle of a project – planning development,    

                      construction, operation, closure/abandonment

• Identify and separate unrelated surface deformation features

• Provide input into structure design

• Confirm/validate predicted deformation impacts

• Incident and crisis management & response

• Compliance with regulatory monitoring requirements & HSE commitments 

“Fracking operators can protect their interests by proving with real data that drilling and extraction are not having an adverse 

effect on the surrounding environment in terms of ground movement and can confirm where ground movements have 

always been taking place for other reasons within their area of operation, either due to natural causes or other parties”. 

Richard Pidcock, Group Technical Director, Central Alliance

Access to space

Recent advances in space technology mean that satellites are now capable of monitoring movement of the 

ground or structures to a millimetric level. Satellites are positioned to capture images every 4-30 days and

sophisticated processing enables us to provide accurate movement monitoring results.

The satellites orbit the earth at an altitude of between 514km and 815km in a polar orbit. As a result, we can easily 

monitor very large areas over a long time span (archive data may also be available) so it is perfect for assessing 

ongoing surface movement, particularly where infrastructure already exists. Each image can capture a large 

number of properties, structures, transport networks and construction sites etc. all in one go, so it is very effective 

for the identification and delineation of areas affected through surface movement caused by man-made activity 

such as mining, tunnelling and groundwater extraction.



Satellite monitoring services use combinations of satellite imagery but also rely on image processing and inter-

pretation skills, delivered by Central Alliance, to deliver specific geo-information (e.g. surface movement analysis).  

Satellite monitoring can provide:

 

• A completely tailored service built around area of interest in terms of frequency of data capture,

                      post-processing and reporting.

• Instant access to all relevant information to assess ground movement and make informed decisions

• High density measurements

• Remotely wide area assessments - reducing the need for on-site surveillance/monitoring

• Millimetric accuracy

• Past, present and future monitoring - access to current information and historic data. We may already 

                      hold images including site areas that are a priority which will enable a rapid evaluation of surface

                      movements over time.

• Expert geological interpretation

Satellite monitoring can provide an early warning mechanism and help direct preventative action

in the following areas:

• Identify ground and building movements 

• Identification of potential areas of differential settlement causing fracturing of underground infrastructure.

• Monitoring of over ground infrastructure identifying movements on and around critical assets.

Satellite images and actual examples of how the 
data highlights settlement issues

Example case study:

Differential interferometry used on a site in the UK allows the changes between two images to be determined. 
Areas of both subsidence and heave recorded.



Satellite InSAR – Surface deformation Monitoring – previous uses have included:

• Oil and Gas – onshore exploration and production

• Mining – active and residual mine subsidence, groundwater recovery

• Geohazards –landslides, volcanic processes, neotecnics, coastal stability

• Engineering – tunnel settlement, reclaimed land settlement, railway/highway embankments

• Geothermal – site assessment and production monitoring

• Critical infrastructure – power stations, pipelines, dams, terminals

• Underground storage – gas, Carbon Capture and Sequestration (CCS)

Satellite data - technical Information 

Types of satellite data
• Standard resolution – pixel size <75mx25m
• High resolution – pixel size <3mx3m

Measurements from space
• Once every 4-30 days (typically 11, 22 or 30 days)
• Independent of time, clouds, etc
• Each satellite image ~ 30 km x 50 km

Historical and new data
• Possibility of historical (forensic) analysis from 1992
• New data can be ordered tailor made 

Processing algorithms
• Vertical deformations  2-3 mm per measurement point
• < 1 mm/year accuracy in trendline estimation
• Horizontal accuracy ~ 1 metre (sub-pixel)



About Central Alliance

Central Alliance helps organisations to realise the 
power of satellite derived geo information.
 
Central Alliance can offer a fully managed service providing and hosting satellite monitoring data
for large areas within the zone of hydraulic fracturing sites.  The data will be accessible to fracking
companies in order to provide definitive evidence of actual ground and asset movement that has taken 
place.  A key focus for Central Alliance is to help transform industry project management through
innovation, helping to unlock the business value of available technology and use it to improve
outcomes and save money at every project stage.

Everything we do is driven by the belief that technology can present organisations with new
opportunities as a strategic weapon to gain competitive advantage, improve productivity and
performance and develop new ways of managing and organising.

Contact: 01924 229 889
info@central-alliance.co.uk
www.central-alliance.co.uk
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