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Overview 
 

The deep coal mining history of the UK flourished for 

around 300 years until its demise in the 1980s.  In the 

last 100 years of the industry some 15 billion m3 of 

coal had been removed.  Collapse of the overburden 

was inevitable part of the mining process.  We 

estimate some 2 billion m3 of void space remains and 

the most of this is now saturated with water.  

Working collieries were formerly dewatered by 

pumping in order to access coal reserves. At 

abandonment, pumps were switched off and water 

levels began to recover to pre-mining levels.  The 

Coal Authority re-instated pumping at several sites to 

control regional mine water levels and prevent 

emergence of unwanted discharge to controlled 

waters. Rebound of water levels in many former 

mining areas has taken place in tandem with ground 

level movements associated with regional settlement 

beneath mined “panels” and uplift caused by increased 

water levels. Methane released from coal mines when 

water levels were at their lowest is generally 

quenched as water levels rise but is being vented in 

some areas know to have recovered, the reasons for 

this are poorly understood.  The combined processes 

are both a hazard and an opportunity; hazard because 

of possible induced seismicity and because the green 

house and potentially explosive methane is being 

vented and opportunity because the inflowing water 

represents a low enthalpy geothermal resource and 

the released methane could be used to upgrade that 

resource.  An understanding of rates of process will 

allow the geothermal and gas resource to be 

evaluated as well as understand the consequent 

hazards of coalfield rebound. 

 

 
5mm uplift (blue) over the South Derbyshire coalfield 

 



  

 
Coalmine methane ignited by a lightning strike, the 

Candle, Whitehaven. 

 

 
Methodology 
 

InSAR data will be used to assess uplift rate and 

locations.  An airborne methane survey will allow a 

wide area to be screened for gas release, this then can 

be followed up with ground based detection for high 

graded areas.  Many abandoned mines are subject to 

continuous water level monitoring and when 

combined with the satellite data will enable calculation 

of water inflow rates and hence transmissivity.  

Coupled with temperature analysis it will then be 

possible to evaluate the geothermal resource and 

supplementary upgrade potential from the vented 

methane.  This will significantly reduce the risk 

associated with development of district heating 

schemes.  The unique aspect to this research project 

will be the cross disciplinary nature of the project 

which combines data and skills from remote earth 

observation with geochemical surveys and point 

source water inflow data to mines. 

We intend to use the recently-launched Sentinel-1 

data for the InSAR analysis.  Sentinel-1 is part of the 

Copernicus programme of the European Space 

Agency and data is provided free to users.  It will view 

any site in Europe twice in any 12-day cycle, providing 

ascending and descending passes which will allow the 

separation of horizontal and vertical components of 

the mining deformation to be resolved and provide 

further insight into the geological process.  The 

project will also explore the use of multiple aperture 

InSAR (MAI) to try to resolve the full 3D vector of 

displacement. 

 
Timeline 
 

Year 1 – acquisition of InSAR satellite data, processing 

and interpretation, high grading of areas for airborne 

survey. Year 2 airborne survey followed up with 

ground survey to evaluate methane venting.  

Acquisition of water inflow data from mine records. 

Year 3 integration of all data sets and writing up of 

thesis.  We anticipate this project to deliver 3 detailed 

papers on the results of the different techniques 

followed by one covering the integration of all the 

data.  There is further spin out possibilities in terms of 

geohazard forecasting. 

 

 

 
Training & Skills 
 

The student will participate in the Iapetus doctoral 

training process in addition to the following bespoke 

training. InSAR data analysis and manipulation, GIS, 

low temperature water rock interaction and 

geochemistry, fluid flow in porous media. 
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