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Foreword 

The British Geological Survey (BGS) is a world-leading geological survey, focusing on public-
good science for Government and research to understand earth and environmental processes. 

We are the UK’s premier provider of objective and authoritative geoscientific data, information 
and knowledge to help society to: 

• use its natural resources responsibly 

• manage environmental change 

• be resilient to environmental hazards 

We provide expert services and impartial advice in all areas of geoscience. As a public sector 
organisation, we are responsible for advising the UK Government on all aspects of geoscience 
as well as providing impartial geological advice to industry, academia and the public. Our client 
base is drawn from the public and private sectors both in the UK and internationally. 

The BGS is a component body of the Natural Environment Research Council (NERC), part of 
UK Research and Innovation (UKRI).  

 

DATA PRODUCTS 

BGS produces a wide range of data products that align to Government policy and stakeholder 
needs. These include baseline geological data, engineering properties and geohazards 
datasets. These products are developed using in-house scientific and digital expertise and are 
based on the outputs of our research programmes and substantial national data holdings.  

Our products are supported by stakeholder focus groups, identification of gaps in current 
knowledge and policy assessments. They help to improve understanding and communication of 
the impact of geo-environmental properties and hazards in Great Britain, thereby improving 
society’s resilience and enabling people, businesses, and the government to make better-
informed decisions.  
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Summary 

This guide accompanies the second digital release from the BGS of the UK digital geothermal 
catalogue of temperature measurements, thermal conductivity measurements and heat flow 
calculations.  

This second release contains 1098 new sites alongside 36 sites from the legacy geothermal 
catalogue1. These 36 sites from the legacy catalogue were not included in the first digital release 
in 2024 due to IPR considerations. This is a 150% increase in the number of sites in the second 
digital geothermal catalogue release compared to first release (BGS, 2024; Fellgett and 
Monaghan, 2024).  

The majority of the new sites are derived from three sources  

• New thermal conductivity data collected by the BGS Thermal Conductivity Lab (BGS 
Thermal Conductivity Lab, 2025).  

• Datasets synthesised in BGS publications on heat pumps (Busby, et al., 2009) and for 
subsurface temperature maps (Busby et al., 2011). 

• Bottom hole temperature dataset compiled by the UK Onshore Geophysical Library 
(UKOGL, 2024).  

In addition to the new sites, work has been undertaken to better attribute the data source (now 
called ‘data lineage’). The data lineage parameter indicates where the data came from, be it a 
report, personal communication, paper etc. In the first version of the catalogue, data lineage was 
attributed at site level (i.e. a borehole or location). Whilst this is valuable information there were 
two main issues with an attribution at site level:  

1. If a site has multiple data types e.g. heat flow, conductivity and temperature, then each 
data type may be published in separate papers. 

2. Sites are often revisited for work and if new data is collected then it is difficult to distinguish 
it from the legacy data 

To address this problem in version 2 of the catalogue, data source is now attributed at 
‘observation’ level, though for most of the catalogue a default value of “Legacy Geothermal 
Catalogue” is used (Section 2.3).  

This second digital release contains data that has been: spatially located, assigned data lineage 
at observation / measurement level, IPR checked and assessed for release under version 3 of 
the Open Government Licence (OGL, https://www.nationalarchives.gov.uk/doc/open-
government-licence/version/3/). The OGL is equivalent to a CC-BY licence establishing the data 
release to be suitable for commercial and non-commercial third-party use, provided the data 
source is acknowledged. 

The guide describes the background and data sources used in this release, the methods used 
and limitations on data quality.  

The main limitations on this dataset are: 

• It contains both observation data (temperature and conductivity measurements) alongside 
interpreted (calculated) heat flow data.  

• Data associated with the legacy geothermal catalogue is provided as it was listed. Values 
have not been individually validated, so there is a possibility that any errors made in the 
original reporting have been copied forward. This does not apply to some of the new 
datasets incorporated into the release.  

• Some measures of data quality (e.g. equilibrated temperatures vs bottomhole 
temperatures) and error were included in the legacy dataset. These have been copied 
forward but vary by data lineage and have not been validated here.  

 

1 The first digital release of the digital geothermal catalogue was derived from a large multi-year programme of work, 

summarised as ‘the 1980s geothermal programme’ by numerous BGS, University and other contributors from 1977-

1991. 
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• The heat flow calculations and corrections applied are detailed within the original data 
sources listed and vary between data sources. The heat flow values are reproduced from 
the legacy geothermal catalogue – subsequent publications (e.g. Busby 2010, Westaway 
and Younger 2013) document that the magnitude of paleoclimatic and topographic 
corrections have not been fully recognised, leading to an underestimation of temperatures 
at depth and heat flows for the UK geothermal resource. As a result, the heat flow dataset 
in this release should be used with caution and with understanding of these limitations.  

Whilst every reasonable check has been made to ensure that these data are appropriate for 
release, given the challenges in verifying the IPR status of some of the datasets included in the 
UK digital geothermal catalogue, a take-down policy is in operation.  
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1 Introduction 

This data release represents the second digital release from BGS of the UK digital geothermal 
catalogue of temperature measurements, thermal conductivity measurements and heat flow 
calculations. It has been developed in response to increasing demand for data to support the 
transition to Net Zero and increase energy security through geothermal energy. 

This guide focuses on the changes to the digital geothermal catalogue since the first release in 
2024 (BGS, 2024). The user guide to the first release contains more information relevant to the 
data quality issues impacting the legacy geothermal catalogue (Fellgett and Monaghan, 2024). 
Those issues are discussed briefly in this user guide.  

Whilst many new sites have been added, the bulk of the data release is comprised of the BGS 
legacy geothermal catalogue. This was finalised during the completion of the 1980’s geothermal 
programme, the data was compiled and then loaded into an Oracle database (tables called ‘GTM’) 
in 2003 and 2006. significant changes were made to this during the financial year 2023 / 2024 to 
enable the first digital release, with further changes made for the second digital release. Preparing 
this data for the second digital release required checks to be performed on the locations, data 
sources and data values, though the size of the database has meant that not all values have been 

checked.  

2 Changes for the second digital release  

For the second release of the UK digital geothermal catalogue, BGS have added new datasets, 
approved data for release and altered the structure of the Oracle database that the information is 
stored in. In addition, a new link to collieries has been added and populated for sites in Wales.  

2.1 OVERVIEW 

The UK digital geothermal catalogue contains data from a wide variety of sources and locations 
collected over a period of 160 years. The dataset contains observations from Great Britain and 
Northern Ireland. 

To finalise the data to be incorporated in the second release BGS focused on 

• Clarifying the IPR status of selected publications 

• Identifying work undertaken since the collation of the legacy geothermal catalogue in the 
early 2000’s which could be incorporated into the catalogue.  

• Addition of new datasets which could reduce uncertainties in heat flow calculations  

This involved reviewing work carried out by the BGS geothermal programme since 2005, 
alongside contacting copyright holders of legacy publications.  

As with the first UK digital geothermal catalogue release the data is split into the following 
categories and files:  

• Temperature and equilibrated temperature measurements (°C). 

• Thermal conductivity measurements (Wm-1K-1). 

• Heat flow (calculated; mW/m2). 

• Data lineage information. 

Table 1 Numerical summary of the first and second digital release of the UK digital geothermal 
catalogue. 
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Number of sites 

Number of temperature 
and equilibrated 

temperature 
measurements 

Number of 
conductivity 

measurements 

Number of heat 
flow calculations 

 

Version 
1 

Version 
2 

Version 1 Version 2 
Version 

1 
Version 

2 
Version 

1 
Version 

2 

Northern 
Ireland 

16 16 459 459 271 271 6 6 

Great 
Britain 

727 1755 7207 8900 3780 3990 98 131 

Total 743 1771 7666 9359 4051 4261 104 137 
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Figure 1 Map showing the distribution of sites in the second digital release of the UK digital 
geothermal catalogue alongside the sites included in the first release. Sites which were included 
in the first release are marked in blue, new sites from the second release are shown in pink. 
BGS©UKRI 

2.2 NEW DATASETS  

The new data included in version 2 of the UK digital geothermal catalogue can be grouped into 
four categories.  
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• Observations from existing publications.  

• Thermal conductivity measurements taken in the BGS thermal conductivity laboratory.  

• Calculated temperatures using downhole wireline logs. 

• Bottom hole temperatures compiled from borehole records 

2.2.1 Observations from existing publications  

This relates to observations published in journals, books or reports over the last 140 years and 
that were compiled in the geothermal catalogue reports (e.g. Burley et al., 1984; Rollin, 1987). 
The vast majority of the data in the current and pervious UK digital geothermal catalogue 
releases fall into this category of ‘legacy data’. Newly released data for version 2 of the digital 
catalogue relates to either specific data gathering exercises for example in South Wales or data 
which been approved for release by the copyright holder following specific enquiries.  

2.2.2 Thermal conductivity measurements 

The new thermal conductivity measurements are outputs from the BGS thermal conductivity 
laboratory. These measurements were taken on core plugs using the Modified Transient Plane 
Source Technique.  

Each sample had conductivities recorded in multiple orientations both parallel and perpendicular 
to the plugs. Following this an average of the conductivity measurements was taken which is 
what has been incorporated into the catalogue. Further information on testing methodologies, 
directional conductivity, plug porosity and permeability can be found with the published dataset 
(BGS Thermal Conductivity Lab, 2025). 

2.2.3 Calculated temperatures using geophysical wireline logging 

A significant volume of new data loaded to the catalogue is derived from geophysical wireline 
logging tools (Busby et al., 2009; 2011). These publications aimed to examine the shallow 
temperature field to understand thermal properties and their impact on heat pump performance. 
For the 2011 study, temperatures were calculated at 100 m, 200 m, 500 m and 1000 m. The 
dataset is now able to be released because of the release of the onshore legacy hydrocarbon 
well dataset in 2023.  

Geophysical wireline logging tools are generally run inside boreholes shortly after drilling has 
been completed. The tools record temperature alongside other properties and are usually run 
into a borehole while fluid or mud is being circulated. This means that the temperature recorded 
by the tool may not represent the true strata temperature due to mixing along the length of the 
borehole. This is the principal reason why log temperatures were recorded as being of variable 
reliability in the legacy geothermal catalogue (Table 11).  

Wireline logging tools typically record measurements at 5 – 15 cm increments downhole across 
hundreds of metres. This makes each individual measurement susceptible to environmental 
changes down a borehole. This includes washouts, (where material inside the borehole is 
washed away) and tool hangups (where the tool itself can become temporarily stuck before 
being freed).       

To reduce the impact of these factors on the calculation of temperatures at each of the depth 
intervals (100, 200, 500 and 1000 m) the authors bracketed each depth with a ± 5 m window 
(Busby et al., 2011). So, for a temperature measurement at 200 m, the temperature 
measurements were interpolated between 195 m and 205 m.  

Users of these data should note corrections for time since circulation of drilling fluid ceased 
have not been applied and they are not equilibrated temperatures.   

2.2.4 Temperatures compiled from borehole records including bottom hole 
temperatures  

In 2024 the UK Onshore Geophysical Library (UKOGL) compiled a set of temperature 
observations from, measurement while drilling, wireline logging and bottom hole temperatures 
(BHT) from boreholes across Great Britain. These values were taken from composite logs and 
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wireline log plots gathered by the operators at the time of drilling. In total UKOGL compiled 1842 
observations from 1306 wells, this data is available via their website (UKOGL, 2024).  

Before incorporating this dataset into the UK digital geothermal catalogue, a comparison was 
made between the UKOGL data and the UK digital geothermal catalogue. To reduce 
duplication, it was decided to only incorporate observations from the UKOGL dataset which 
were not in the version 1 of UK digital geothermal catalogue (BGS, 2024). This totals 988 
temperature measurements from 762 sites. 

2.3 DATA LINEAGE ATTRIBUTION 

In addition to the new sites, work has been undertaken to better attribute the data source (now 
called ‘data lineage’). The data lineage parameter indicates where the data came from, be it a 
report, personal communication, paper etc. In the first version of the catalogue, data lineage 
was attributed at site level (i.e. a borehole or location). Whilst this is valuable information there 
were two main issues with an attribution at site level  

1. If a site has multiple data types e.g. heat flow, conductivity and temperature, then each 
data type may be published in separate papers. 

2. Sites are often revisited for work and if new data is collected then it is difficult to 
distinguish it from the legacy data 

To address this problem in version 2 of the catalogue, data source is now attributed at 
‘observation’ level, though for most of the catalogue a default value of “Legacy Geothermal 
Catalogue” is used.  

All new data incorporated into the UK digital geothermal catalogue must now have a data 
lineage at observation level rather than site level. As version 2 of the UK digital geothermal 
catalogue contains new data it was vital to update this so all new data points added to the 
catalogue can be traced back to their source.  

2.3.1 Data lineage attribution for legacy geothermal catalogue  

For the legacy catalogue, the data source was supplied at site level but only recorded at 
measurement level for the calculated heat flow values, not for temperature and thermal 
conductivity. When examining the data that was compiled between 2003 and 2006 it was clear 
that alongside publications and conference papers, generic data sources had been used. This 
included British Petroleum (BP) or the National Coal Board (NCB) (example in Table 2). 

Table 2: Example of thermal conductivity data from the legacy geothermal catalogue showing a 
National Coal Board (NCB) data lineage, as prepared in the early 2000s (From Fellgett and 
Monaghan, 2024).  

SOBI Ref. Borehole 
Easting 

(m) 

Northing 

(m) 

Drill Floor 

Elevation (m) 

Ground 

Level 

Elevation 

(m) 

Year 
Data 

Lineage  

SE63NW/023 Riccall 1 460620 436420 8 8 1975 NCB 

        

Top depth 

(m) 

Bottom 

depth (m) 

Thermal 

Cond 

(W m-1 K-1) 

std dev 
No. of 

measurements 

Type of 

measurement 

Rock 

type 
 

370  2.61 0   LMST  

370  2.84 0   LMST  

384  2.23 0   SLST  
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2.4 IPR CHECKS AND ASSESSMENT FOR DATA RELEASE  

The first digital release of the UK digital geothermal catalogue undertook intellectual property 
rights (IPR) assessments to clear data for release under the Open Government License. 
However, after that work there were still over 650 sites which remained confidential.  

To address this, a list of key publications was which contained data that was not released in the 
first version of the UK digital geothermal catalogue were compiled. These publications were 
chosen based on the volume of data they contained.   

Ahead of the release of the second version of the UK digital geothermal catalogue efforts were 
made to reach out to publishers and copyright holders. This process allowed BGS to clarify the 
copyright status of the publications and, obtain permission were needed to reproduce the data. 
As a result, over 12000 additional temperature observations are included within the new data set.  

2.5 DATA NOT INCLUDED IN THIS RELEASE 

Several sites from the legacy geothermal catalogue have been excluded from this release due 
to confidentiality or IPR status. This includes:  

• Data which has been published in a journal, or other peer reviewed publication, where 
reuse policy was not clear.  

• Data which has been published in a journal, or other peer reviewed publication, which 
requires a fee to republish.  

• Data from a site which is marked as confidential in the borehole databases.  

This equates to the following data from 622 sites  

• 572 conductivity measurements (11% of conductivity measurements) 

• 2724 temperature measurements (22% of temperature measurements)  

• 77 heat flow calculations (35% of heat flow calculations) 

Some of the data not included in this digital release may be available in released reports on the 
NERC Open Research Archive and/or BGS publications viewer. This is because of the different 
IPR, copyright and licensing conditions between the digital dataset release and a legacy PDF 
report. The digital dataset is available under OGL, (the equivalent of a CC-BY licence) so it can 
be used for commercial work with appropriate acknowledgement. Whereas the reports that have 
been uploaded to NORA are not available for commercial use, see 
https://nora.nerc.ac.uk/policies.html. 

3 Technical information for the second release of the 
UK digital geothermal catalogue 

The data release contains eight comma separated variable (csv) files. The data from the 
catalogue is split into: thermal conductivity, heat flow and temperature data. These are provided 
separately for Northern Ireland and Great Britain as the data is in different coordinate systems. A 
value of -9999 is used to denote a null for numerical fields and ‘Not Entered’ denotes a null for 
text fields.  

The GB data is encompassed by the bounding box 94543 E, 036330 N to 647360 E, 1008889 N 
in British National Grid. The NI data is encompassed by the bounding box 194800 E, 322900 N 
to 346259 E, 443525 N in Irish National Grid. Finally, there is a file which contains the metadata 
for the sites in the UK digital geothermal catalogue, a breakdown of the release is given in Table 
3. 

Table 3: Overview of the files contained in the second release of the UK digital geothermal 

catalogue. 

Filename Description 

https://nora.nerc.ac.uk/policies.html
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DGC_V2_DATA_LINEAGE_CODES.XLSX 
All the data lineage codes associated with the 
second release of the digital geothermal catalogue 

DGC_V2_GB_COND_DATA.XLSX 
All thermal conductivity observations for GB included 
within the data release 

DGC_V2_GB_HF_DATA.XLSX 
All heat flow calculations for GB included within the 
data release 

DGC_V2_GB_TEMP_DATA.XLSX 
All equilibrated and non-equilibrated temperature 
observations for GB included within the data release 

DGC_V2_NI_COND_DATA.XLSX 
All thermal conductivity observations for Northern 
Ireland included within the data release 

DGC_V2_NI_HF_DATA.XLSX 
All heat flow calculations for Northern Ireland 
included within the data release 

DGC_V2_NI_TEMP_DATA.XLSX 
All equilibrated and non-equilibrated temperature 
observations for Northern Ireland included within the 
data release 

DGC_V2_SITE_META_DATA.XLSX 
Metadata for all GB and Northern Ireland sites 
included within the data release 

  

3.1 OBSERVATION DEPTHS 

There is a degree of variability in the reference datum for the observation depths. Some depths 
such as those from Busby et al. (2011) are calculated below ground level whereas others will be 
measured from the drilling datum, usually the Rotary Table, Kelly Bushing or Drill Floor.  

For deviated wells, the observation may have been corrected to true vertical depth (Rollin, 
1987) however this has not been validated for data within the catalogue. 

3.2 SITE METADATA 

The site metadata file (DGC_V2_SITE_META_DATA.csv) contains a series of well ID fields of 
which only one, the GEOTHERM_ID is populated in each case. All sites also have a SITE_NAME, 
X attribute, Y attribute and an EPSG code. A breakdown of the fields is contained within Table 4.  

Only the applicable site metadata is included for the Great Britain and Northern Ireland data. The 
Great Britain data has 17 site metadata columns with the data starting at column 18. For the 
Northern Ireland sites there are 15 metadata columns with the data starting at column 16. 

Table 4: Site metadata field descriptions. 

Column Name Description 

GEOTHERM_ID Unique site identifier in the BGS geothermal database 

SITE_NAME Name of the site 

BGS_ID 
Unique identifier for boreholes from Great Britain held in 
BGS Single Onshore Borehole Database 

NI_BOREHOLE_ID Unique identifier for Northern Ireland boreholes 

BORE_REGNO 
Reference number for onshore boreholes from Great 
Britain 

WELL_ID 
Well registration number for onshore boreholes from Great 
Britain defined by the North Sea Transition Authority 

X The X geographic Cartesian co-ordinate. 

Y The Y geographic Cartesian co-ordinate. 

EPSG_CODE The EPSG code of the co-ordinate reference system 
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DATE_KNOWN The date drilling or boring commenced at the site 

DRILLED_LENGTH The length of the shaft or borehole 

DRILLING_PURPOSE 
The purpose of the borehole/well taken from the BGS 
Single Onshore Borehole Database 

COLLIERY_NAME The name of the Colliery the site is associated with 

CONDUCTIVITY_DATA 
Does site have conductivity data contained within release 
one 

EQUILIBRATED_TEMPERATURE_LOG 
Does site have equilibrated temperature log contained 
within release one 

EQUILIBRATED_TEMPERATURE_MEASURMENT 
Does site have equilibrated temperature data contained 
within release one 

TEMPERATURE_MEASURMENT 
Does site have temperature data contained within release 
one 

HEAT_FLOW_CALCULATION 
Does site have a heat flow calculation contained within 
release one 

SITE_DATUM 
Vertical datum for the site (zero measured depth), the 
reference point from which depths are measured 

RT_ELEVATION 
Elevation of the site rotary table in m above Ordnance 
Datum 

GROUND_LEVEL 
Elevation of ground level at site in m above Ordnance 
Datum 

EST_MEAN_ANNUAL_GROUND_TEMP 
Estimated mean annual ground temperature in degrees 
centigrade 

SITE_AND_DATA_SOURCE_VALIDATION 
Flag to indicate whether the site location and or data 
source has been validated in the first release of the 
catalogue 

DATA_AVAILABILITY 
Flag to indicate what type of data is associated with each 
site  

DATA_LINEAGE_CODE_1 
The code of the first data source known to be associated 
with the site  

DATA_LINEAGE_DESCRIPTION_1 
The description of the first data source known to be 
associated with the site 

REFERENCE_1 
The citation the first data source known to be associated 
with the site 

LINK_1 
The link to the first data source known to be associated 
with the site 

DATA_LINEAGE_CODE_2 
The code of the second data source known to be 
associated with the site 

DATA_LINEAGE_DESCRIPTION_2 
The description of the second data source known to be 
associated with the site 

REFERENCE_2 
The citation the second data source known to be 
associated with the site 

LINK_2 
The link of the second data source known to be associated 
with the site 

DATA_LINEAGE_CODE_3 
The code of the third data source known to be associated 
with the site 

DATA_LINEAGE_DESCRIPTION_3 
The description of the third data source known to be 
associated with the site 

REFERENCE_3 
The citation the third data source known to be associated 
with the site 

LINK_3 
The link of the third data source known to be associated 
with the site 

 

3.3 CONDUCTIVITY DATA 

The conductivity data is supplied across 12 columns containing information on depth, thermal 
conductivity, lithology, stratigraphy and chronostratigraphy. The catalogue contains point 
measurements of thermal conductivity, but also average values over a depth range. As a 
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result, all observations have a top and base depth, though for point measurements the value 
is the same for each. A breakdown of the fields relating to thermal conductivity is given in 
Table 5. 

Table 5: Conductivity field descriptions. 

Column Name Description 

COND_TOP 
Top depth of observation in m, may be measured 
from ground level or drilling datum e.g. Kelly Bushing, 
Rotary Table or Drill Floor 

COND_BASE 
Base depth of observation in m, may be measured 
from ground level or drilling datum e.g. Kelly Bushing, 
Rotary Table or Drill Floor 

THERMAL_COND 
Thermal conductivity value in Watts per metre-kelvin 
W/(m*K) 

THERMAL_COND_SD Standard deviation of thermal conductivity. 

NO_OF_MEAS_FOR_INTERVAL Number of measurements for interval. 

THERMAL_COND_TYPE Type of thermal conductivity measurements 

COND_GEOL_625K 1:625,000 Geological map stratigraphy 

LITHOLOGY 
Lithology where conductivity measurement was 
taken.  

LITHOSTRAT_UNIT_NAME Lithostratigraphy 

OLDEST_CHRONOSTRAT 
Oldest chronostratigraphy from which conductivity 
measurement was taken. May be assigned based on 
Lithostratigraphy  

YOUNGEST_CHRONOSTRAT 
Youngest chronostratigraphy from which conductivity 
measurement was taken. May be assigned based on 
Lithostratigraphy 

OBSERVATION_DATA_ 
LINEAGE_CODE 

Data lineage code associated with the observation, 
default value ‘Legacy UK Geothermal Catalogue’ 

OBSERVATION_DATA_ 
LINEAGE_DESCRIPTION 

Data lineage description associated with the 
observation, default value ‘Legacy UK Geothermal 
Catalogue’ 
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3.4 HEAT FLOW DATA  

The heat flow (HF) data provided in this release has not been altered from the information first 
input into the catalogue, though they may have been rounded (see 5.2). We are unable to confirm 
if the calculation was undertaken using some or all the values in the catalogue and we have no 
information as to the chronology of these measurements. For instance, if a site has an associated 
conductivity measurement which pre-dates the heat flow calculation, that does not mean that the 
conductivity measurement was available to the interpreter when the heat flow calculation was 
undertaken.  

For each heat flow calculation, there are up to 17 columns of data associated with it. All the heat 
flow calculations cover a depth interval for a site. Only 2% of the sites have more than one heat 
flow calculation listed. A breakdown of the fields relating to heat flow is given in Table 6.  

Table 6: Heat flow field descriptions. 

Column Name Description 

HF_TOP 
Top depth of observation in m, may be measured from ground 
level or drilling datum e.g. Kelly Bushing, Rotary Table or Drill 
Floor 

HF_BASE 
Base depth of observation in m, may be measured from ground 
level or drilling datum e.g. Kelly Bushing, Rotary Table or Drill 
Floor 

NO_OF_COND_MEAS 
Number of thermal conductivity measurements made from the 
site. 

NO_OF_TEMP_MEAS Number of temperature measurements made from the site. 

SAMP_INTERVAL 
Presumed to be the interval in metres used in the heat flow 
calculation as described in Burley et al. (1984), Rollin (1987, 
1995), aligned to the spacing of thermal conductivity samples  

HF_VALUE Heat flow in milli Watts per square metre (mWm-2) 

STANDARD_DEVIATION 
Standard deviation of heat flow (described as ‘error range’ in 
Burley et al. (1984)) 

HF_CLASS_CODE Heat flow data Category, see 5.2 for details  

HF_CLASS_DESCRIPTION Heat flow data Category description, see 5.2 for details. 

CLIMATE_CORRECTION 

Any palaeoclimate correction included in the heat flow in milli 
Watts per square metre (mWm-2). The information on the 
derivation of this correction is not listed in the legacy catalogue, 
but may be described in the original reports and data sources 

TOPOGRAPHIC_CORRECTION 

Any topographic correction included in the heat flow in milli 
Watts per square metre (mWm-2). The information on the 
derivation of this correction is not listed in the legacy catalogue, 
but may be described in the original reports and data sources 

TEMP_AT_MAX_DEPTH 
Measured temperature at the maximum depth in degrees 
Celsius (deg C) 

MEAN_THERMAL_CONDUCTIVITY 
Arithmetic mean thermal conductivity for the borehole in mM-
1K-1 

COMMENTS Any comments associated with the calculation 

HF_GEOL_625K_TOP 
Top 1:625,000 Geological map lithostratigraphy based on the 
BGS 1973 geological map. 

HF_GEOL_625K_BASE 
Base 1:625,000 Geological map lithostratigraphy based on the 
BGS 1973 geological map. 
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OBSERVATION_DATA_ 
LINEAGE_CODE 

Data lineage code associated with the observation, default 
value ‘Legacy UK Geothermal Catalogue’ 

OBSERVATION_DATA_ 
LINEAGE_DESCRIPTION 

Data lineage description associated with the observation, 
default value ‘Legacy UK Geothermal Catalogue’ 

 

3.5 TEMPERATURE DATA 

The temperature data contains a mixture of equilibrated and non-equilibrated measurements. 
There are two types of equilibrated measurements, a single equilibrated temperature value and 
an equilibrated temperature log. For each temperature value there are up to 8 associated 
columns of data. A breakdown of the fields relating to heat flow is given in Table 7. 

Table 7: Temperature field descriptions. 

Column Name Description 

DEPTH 
Depth of observation in m, may be measured from ground 
level or drilling datum e.g. Kelly Bushing, Rotary Table or 
Drill Floor 

TEMP_OBS_TYPE Type of temperature observation (see Table 11) 

ELAPSED_TIME_HOURS 
Elapsed time since circulation finished (hours). Where -1 
this is assumed to mean 'during circulation' 

TEMP Temperature in degrees Celsius (degC) 

EST_GEOTHERMAL_GRADIENT Estimated geothermal gradient (degC/km) 

CORRECTED_TEMP 

Corrected temperature (degC).  
The information on the derivation of this correction is not 
listed in the legacy catalogue, but may be described in the 
original reports and data sources 

CORRECTED_TEMP_GRADIENT Corrected temperature gradient (degC) 

OBSERVATION_DATA_ 
LINEAGE_CODE 

Data lineage code associated with the observation, 
default value ‘Legacy UK Geothermal Catalogue’ 

OBSERVATION_DATA_ 
LINEAGE_DESCRIPTION 

Data lineage description associated with the observation, 
default value ‘Legacy UK Geothermal Catalogue’ 

 

3.6 DATA LINEAGE CODES 

Additional information is provided on data lineage where it is available to BGS. This includes a 
full reference of the code where this is known and applicable alongside a web link to access the 
resource.  

Some codes are generic for example the code ‘BGS’ relates to the British Geological Survey 
and its predecessors whereas others such as ‘BEN’ point to a specific paper available online. 
The reference information is not set to one style and may contain abbreviations. A breakdown of 
the fields relating to heat flow is given in Table 8. 

  

Table 8: Data Lineage Field Descriptions 

Column Name Description 

DATA_LINEAGE_CODE 
Data lineage code, indicating the source of the 
source of the data held in the geothermal catalogue 
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DESCRIPTION Description of the data lineage code 

REFERENCE_INFORMATION 
Expanded reference where applicable and known for 
the data lineage code, may contain abbreviations.  

LINK_INFORMATION 
Web link to resource where applicable and known, 
links last tested November 2025.  

 

4 Licencing the data  

To encourage the use and re-use of this data we have made it available under the Open 
Government Licence www.nationalarchives.gov.uk/doc/open-government-licence/version/3/ 
 
The Open Government Licence (OGL) is a simple and straightforward licence that allows anyone 
- businesses, individuals, charities and community groups - to re-use public sector information 
without having to pay or get permission provided the data source is acknowledged. 

4.1 HOW TO CITE THE DATA  

 

The OGL specifies the use of an acknowledgement statement, please use a "Contains British 
Geological Survey materials © UKRI 2026"  

And the reference 

British Geological Ssurvey. (2026). UK Digital Geothermal Catalogue, Version 2. 
https://doi.org/10.5285/9c324699-abf1-4412-abf9-39308507082d 

 

This dataset falls under the BGS’ OpenGeoscience portfolio of datasets and services. 
OpenGeoscience provides a wide range of freely available geoscience information allowing users 
to view maps, download data, access web services and browse our archive of photos, maps and 
memoirs. The services available under OpenGeoscience include: 

• Map viewers 

• Apps 

• Map data downloads 

• Web services 

• Photos and images 

• Publications 

• Scanned records 

• Data collections  

• Software 

Please refer to OpenGeoscience, see www.bgs.ac.uk/Opengeoscience for more information and 
a full listing of datasets and services available under this service. 

4.2 TAKE-DOWN POLICY 

If you are a copyright holder and are concerned that you have found material in the data release 
belonging to you, and have not granted permission for this use, please contact the BGS IPR 
team at ipr@bgs.ac.uk. Please ensure you include the below information in any communication: 

1. Your contact details. 
2. The full bibliographic details of the material. 
3. The exact and full URL where you found the material. 
4. Proof that you are the rights holder and a statement confirming that you are the rights 

holder or are an authorised representative. 

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
https://doi.org/10.5285/9c324699-abf1-4412-abf9-39308507082d
http://www.bgs.ac.uk/Opengeoscience
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Given proof of valid objection, the BGS will take down the relevant material from the dataset. 

4.3 CONTACT INFORMATION  

For all data and licensing enquiries please contact:  
BGS Data Services  
British Geological Survey  
Environmental Science Centre  
Keyworth  
Nottingham  
NG12 5GG  
Direct Tel: +44(0)115 936 3143  
Email: digitaldata@bgs.ac.uk 

5 Limitations and data quality for legacy data in the 
UK digital geothermal catalogue 

This section is extracted and modified after Fellgett and Monaghan (2024). It largely relates to 
legacy values extracted from publications where there are uncertainties in the metadata including 
the techniques used, associated errors and uncertainties.   

The data quality or uncertainty/error of each data lineage/data source has not been fully assessed 
for values extracted from legacy publications. This is because it would require the measurement 
method, history for each data point, or an evaluation of the heat flow calculation. 

To try and provide some information on data quality and data lineage following flags have been 
assigned to each site in the catalogue. This forms a proxy for data availability and potential error 
in location (Table 9 and Table 10). 

Table 9: Description of the data availability flag for each site added to the second release of the 
UK digital geothermal catalogue. 

Data Availability Flag Description 

A 
Site has one or multiple data types with documented 
collection methods / calculation methods 

B 
Site has multiple legacy data types available e.g. 
equilibrated temperature and conductivity. Collection 
methods/calculation methods not examined 

C 
Site has legacy equilibrated temperature or thermal 
conductivity data. Collection methods/calculation 
methods not examined  

D 
Site has only legacy bottomhole temperature data 
available. Collection methods/calculation methods not 
examined  

 

Table 10: Description of the location and data source for each site added to the second release 
of the UK digital geothermal catalogue. 

Data Lineage and Location Flag Description 
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A Data lineage and location are validated  

B Data lineage is validated but location is unvalidated  

C Location validated but data lineage yet to be validated  

D Location and data lineage yet to be validated  

 

Validation of location means that the borehole has been matched to the BGS Single Onshore 
Borehole Database or validated by the Geological Survey of Northern Ireland. Validation of data 
source means that the original data source has been specifically identified. In some cases, such 
as bottom hole temperature from legacy hydrocarbon wells, it is presumed that the data will be 
contained within the borehole reports, which are now openly available (Section 2.2).  

5.1 IMPORTANCE OF EQUILIBRATED TEMPERATURE DATA 

During drilling operations, fluid/mud is circulated in the well to cool the drill bit, lift rock chippings 
out of the hole and to balance the formation fluid pressure. This mud is usually cooler than the 
formation, particularly at significant drilling depths. This results in a cooling effect on the borehole 
temperature which can take days to equilibrate (e.g. Fryer et al. 2018). 

Temperatures measured in boreholes during breaks in drilling, or shortly after completion of 
drilling can be impacted by this cooling effect. This results in an underestimate of temperature. 
Temperature measurements in the UK digital geothermal catalogue were categorised to indicate 
the method or measurements. This included an assessment of the quality of the equilibrated 
temperature data.  

Table 11 describes the types of temperature measurement included in the UK digital geothermal 
catalogue, from Burley and Edmunds (1978); Burley et al. (1984). It is ordered with most 
reliable/highest quality data measured in thermal equilibrium at the start of the table.  

Table 11: Detailed description of all the types of temperature measurement within the UK digital 
geothermal catalogue. Those not included in the second release have been greyed out.  

Type of 
measurement 

Code Explanation 

Equilibrium 
measurements 

EQM 
EQTL 

EQTLOH 

In boreholes in conditions of thermal equilibrium some months or 
years after drilling, specifically for the purpose of heat flow 
calculation. Highest quality/reliability temperature data 

Virgin strata 
temperatures  

VST 

This, term is used to describe the measurements more recent than 
CFM of equilibrium temperatures in coal mines by the Mining 
Research and Development Establishment of the National Coal 
Board. Temperatures in specially drilled shot holes. Usually about 
2 m deep in a freshly exposed coal face, are monitored over 
periods long enough to ensure that true ‘virgin ‘strata’ (i.e. 
equilibrium) temperatures are obtained. The techniques used are· 
described by Harris and Jones (1959) and Verma (1979). 
Summaries of results are given in Verma (1979 and 1981) and 
Browning and others (1980). High quality/reliability temperature 
data 

Production test 
measurements  

PRO 

These are made with thermometers placed in boreholes at the 
depth of a productive reservoir. They record the temperature 
continuously during production tests when large volumes of fluid 
are usually extracted. They are generally unaffected by cooling 
effects of drilling mud circulation and give very reliable 
measurements. 
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Coalfield 
measurements 

CFM 

These include systematic measurements made by Graham 
(1922), Jones (1924, 1926) and certain measurements quoted in 
reports of the British Association (1870, 1871). Temperature 
measurements were made at the end of horizontal boreholes 
specially drilled in coal mines. Considerable efforts were made to 
ensure that the values obtained were unaffected by mine 
ventilation systems. Good quality/reliability temperature data 

Drill-stem test 
measurements 

DST 

Temperature measurements are usually made during drill-stem 
tests in hydrocarbon or groundwater exploratory boreholes using 
maximum thermometers/digital recorders. Should be little affected 
by the temperature disturbance caused by mud circulation in the 
borehole if adequate fluid flow occurs. Generally good 
quality/reliability temperature data 

Estimated 
equilibrium 
temperatures 

EST 

Estimated equilibrium temperatures based on a series of carefully 
measured bottomhole temperatures, as recorded for instance in 
certain boreholes drilled for geothermal exploration purposes. 
They relate to situations where it was not possible to make 
equilibrium measurements. Moderate reliability temperature 
data 

Mine water 
temperatures 

MWT 

Measurements listed in this category were of the temperatures of 
small flows of water issuing from rock fissures in Cornish mines in 
the last century, as reported by Henwood and James (1944), and 
in some coal mines elsewhere. Moderate reliability temperature 
data 

Log temperatures LOG 
Bottomhole temperatures extracted from geophysical logs 
measuring over the length of a borehole rather than a maximum 
thermometer Variable reliability temperature data 

Bottomhole 
temperature 
measurements 

BHT 

Taken during routine geophysical logging, not always carefully 
recorded. Value is usually lower than equilibrium temperature of 
the rock because of the cooling effect of circulating mud/fluid 
during drilling. (i.e. the minimum temperature) Where known the 
time between the end of mud circulation and the temperature 
measurement is quoted in the table. Approximate corrections can 
be made for time since circulation. Variable reliability 
temperature data 

 

Corrections applied to the temperature data have been discussed by Rollin (1987, 1995). Busby 
et al. (2011) state in this dataset ‘the main correction is that applied to the BHT data (which make 
up 50% of the catalogue data) to estimate equilibrium temperatures from transient temperatures 
measured during breaks in drilling. These corrections require the time since circulation of the 
drilling mud ceased (tc) and consist of an empirical correction derived from tc and the magnitude 
of the temperature or, in later revisions of the catalogue, derived from tc only. The BHT data where 
tc is not known will not have been corrected and are therefore likely to be underestimates of the 
temperature’.  

5.1.1 Sites with multiple temperature observations  

Some sites with the UK digital geothermal catalogue contain multiple temperature observations 
from the same technique at similar depths which yield contradictory results (Table 12). In this 
case the values are presented as they were recorded in the legacy geothermal catalogue.  

They may represent localised variations in strata temperature or could represent an error in 
data recording or data collection. As none of the observations can be showed to be definitively 
wrong without detailed investigation they have been retained. As a result, where possible users 
are encouraged to use equilibrated temperature measurements.  
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Table 12: Table showing BHT values for the Inch of Ferryton 1 borehole 

SITE NAME BGSID Depth (M) Observation 
type 

Elapsed Time 
(Hours) 

Temperature 
(degC) 

INCH OF 
FERRYTON 1 

825667 797 
Bottom Hole 
Temperature 

4 40.6 

INCH OF 
FERRYTON 1 

825667 797 
Bottom Hole 
Temperature 

8 40.6 

INCH OF 
FERRYTON 1 

825667 842 
Bottom Hole 
Temperature 

4 30 

INCH OF 
FERRYTON 1 

825667 842 
Bottom Hole 
Temperature 

7 28.9 

INCH OF 
FERRYTON 1 

825667 2242 
Bottom Hole 
Temperature 

20 68.9 

INCH OF 
FERRYTON 1 

825667 2242 
Bottom Hole 
Temperature 

13 68.9 

5.2 HEAT FLOW CALCULATION 

The addition of heat flow data in version two of the catalogue is entirely drawn from legacy sources 
from the original legacy geothermal catalogue reports (e.g. Burley et al. 1984, Rollin 1987).  

Heat flow calculations in this dataset utilise temperature gradient and thermal conductivity data, 
taking into account some corrections for surface topography and occasionally climatic corrections. 
The corrections listed in the legacy geothermal catalogue are included in the data release. Burley 
et al. (1984), Rollin (1987) provide more information for methods used in the legacy geothermal 
catalogue and some of the variables affecting reliability of heat flow measurements (groundwater 
flow, variability in conductivities, Table 13). 

For example, in heat flow category B (Table 13), the thermal conductivities used in the calculation 
may be from representative lithology values, as opposed to measured from samples from the 
borehole. For a limited number of heat flow calculations, the legacy dataset contains a standard 
deviation value, which acts as measure of the ’error range’ in the calculated values (Burley et al. 
1984).  

More recent publications (e.g. Busby 2010; Westaway and Younger 2013) document that the 
magnitude of paleoclimatic and topographic corrections have not been recognised, leading to an 
underestimation of temperatures at depth and heat flows for the UK geothermal resource. Users 
should note that the heat flow values provided in this release are reproduced from the 
1980s legacy geothermal catalogue and any usage should be with caution, taking into 
account more recent work. 

BGS is currently revisiting the heat flow calculations to improve understanding in future of the 
reliability of the legacy heat flow calculations.  

Table 13 Summary of the heat flow category code used in the legacy geothermal catalogue. 

Heat flow 
category 

Description (from Burley et al. 1984) 

A 

Temperatures are measured in conditions of thermal equilibrium using resistance 
thermometers in boreholes with no evidence of groundwater flow. There are enough 
temperature measurements to give a good representation of the temperature profile of the 
zone for which the heat flow is calculated, and they are to a depth of at least 200 metres 
below the surface. Results from boreholes between 100 and 200 metres deep in uniform 
granite lithology are included in this category where reliable local empirical corrections for 
recent climatic effects have been made. Conductivities are measured from cores or 
chippings where the rock is uniform and impermeable, at intervals to give a good 
representation of the lithologies in the zone for which the heat flow is calculated. 

B 
Only one of the sets of conditions in A apply (i.e. those referring to temperature or those 
referring to conductivity measurements), but results are from measurements to a depth of 
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at least 150 metres, and there is no evidence of groundwater flow in the zone for which 
the heat flow is calculated. 

C 
Neither of the sets of conditions in A apply, but the measurements are to a depth of at 
least 100 metres, and there is no evidence of groundwater flow in the zone for which the 
heat flow is calculated. 

D Measurements in boreholes or mines not covered by other categories. 

 

5.3 LIMITATIONS ON THE DATA RELEASE 

In addition to those limitations described above:  

• Recently collected data loaded into the UK digital geothermal catalogue may have been 
simplified to allow it to be incorporated. The resource linked through the data lineage code 
will give details of any assumptions made.  

• Data values extracted from publications which were stored in the legacy geothermal 
catalogue are provided as it was listed. Values have not been routinely validated against 
original data sources so there is a possibility that any errors made in the original catalogue 
have been copied forward.  

• A limited number of spot checks have been carried out comparing the data in the UK digital 
geothermal catalogue with the original data source. This has not been undertaken for all 
data points, and it is possible inconsistencies and simplifications could exist, for example 
for depths in deviated wells. 

• The data release contains both observation data (temperature and conductivity 
measurements) alongside interpreted (calculated) heat flow data.  

• The lithology, lithostratigraphy associated with the thermal conductivity data is as 
assigned at the time of study – subsequently these may have been re-interpreted, 
subdivided or reclassified lithostratigraphy, compared to what is on the composite logs.  

• Different analytical methods were used in different laboratories for thermal conductivity 
(e.g. divided bar, pillbox, needle probe, modified transient plane source), these are not 
listed per data point, and errors will vary between methods but are not quantified.  

• For thermal conductivity, the date of the analysis; the length of time the samples were 
stored before analysis and whether samples were dry or saturated are not recorded per 
data point.  

• For temperature, the age of the measurement compared to if the area was undergoing 
active pumping or water level recovery (mainly applicable to the coalfields) is not recorded. 

Other geospatial limitations include: 

• Some discrepancies in the locations of observations. This issue was discussed in detail 
in Fellgett and Monaghan (2024). Except for a single site (South Balgray) no further work 
has been undertaken in relation to site locations.   

• There are some unquantified uncertainties/errors in start heights of boreholes and wells 
and/or in topographic corrections (the latter discussed in Westaway and Younger 2013). 

• Deviated wells may or may not have been corrected for true vertical depth (Rollin, 1987). 

• There is inevitable spatial clustering of data in some areas and significant data gaps in 
others (Figure 1). 

• There are a small number of sites where the observation depths recorded in the catalogue 
exceed the recorded depths of the boreholes/wells in the BGS databases. These were 
checked and updated, however in some cases there are conflicting legacy records that 
have not or cannot be resolved. See Fellgett and Monaghan (2024) for details.  

5.4 DISCLAIMER 

The use of any information provided by the British Geological Survey (‘BGS’) is at your own risk. 
Neither BGS nor the Natural Environment Research Council (NERC) or UK Research and 
Innovation (UKRI) gives any warranty, condition or representation as to the quality, accuracy or 
completeness of the information, or its suitability for any use or purpose. All implied conditions 
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relating to the quality or suitability of the information, and all liabilities arising from the supply of 
the information (including any liability arising in negligence) are excluded to the fullest extent 
permitted by law. No advice or information given by the BGS, NERC, UKRI or their respective 
employees or authorised agents shall create a warranty, condition or representation as to the 
quality, accuracy or completeness of the information or its suitability for any use or purpose. 

6 Future releases of the catalogue 

Significant efforts were made between version 1 and version 2 of the UK digital geothermal 
catalogue to improve the coverage of the catalogue and add data collected more recently, such 
as the data from the BGS Thermal Conductivity Lab (2025). With most data sourced from the 
legacy geothermal catalogue reports now included version 2, future releases will be dependent 
on availability of new datasets for inclusion, for example in underrepresented regions (e.g. 
southwest England) or from data deposits.  

6.1 ADDING NEW DATA TO THE UK DIGITAL GEOTHERMAL CATALOGUE  

Companies, researchers, individuals and organisations can all contribute data to the UK digital 
geothermal catalogue on a voluntary basis.  

To do this data should be submitted via the BGS data deposit portal 
(https://www.bgs.ac.uk/ngdc/deposit-data-with-ngdc/) and including the phrase “Dataset for 
Digital Geothermal Catalogue” without quotations in the data description field, alongside other 
relevant information.  

  

https://www.bgs.ac.uk/ngdc/deposit-data-with-ngdc/
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Glossary 

Term  Explanation  

Boreholes Deep, narrow holes made in the ground, either vertically or inclined, 
often to locate water or oil. 

Conduction The process by which heat is directly transmitted from one material 
or substance to another as a result of a difference in temperature. 

Convection The movement within a fluid caused by the tendency of hotter (less 
dense) material to rise and colder (denser) material to sink under the 
influence of gravity, which consequently results in circulation and 
transfer of heat. 

Deep 
geothermal 

A term used widely to refer to systems at a depth of more than 
500 m below the surface. Systems that produce heat in the 50–
200°C range of medium temperature (steam or water). This may be 
regarded as medium-high grade heat, suitable for multiple uses 
including direct use for space heating, industrial and horticulture use 
or power generation. 

Deviated wells A well which is drilled at an angle from the vertical towards a specific 
target 

Equilibrated 
temperature 

A term used to indicate that the temperature of fluids or rock 
measured in a borehole or well are the same as the surrounding 
rock/fluid at that depth (as opposed to being altered by circulation of 
drilling fluids or pumping) 

Geothermal 
gradient 

The increase in temperature with increasing subsurface depth, 
commonly expressed in degrees Celsius per kilometre (°C/km) 

Heat flow The amount of heat that is transferred per unit of time in the 
subsurface, measured in this report in milliwatts per square metre 
(mW/m2) 

Temperature A measure of hotness or coldness, in this report measured in 
degrees Celsius (°C) 

Thermal 
conductivity 

The rate at which heat passes through the rock or water, expressed 
as the amount of heat that flows per unit time through a unit area 
with a temperature gradient of one degree per unit distance, 
measured in Wm-1K-1 

Well Deep, narrow holes made in the ground, either vertically or inclined. 
Similar to a borehole but that have been used for the testing or 
production of water, oil, gas or other resources. 
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