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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:

o use its natural resources responsibly
o manage environmental change
o 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).

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

The British Geological Survey (BGS) is integrating Unique Property Reference Numbers
(UPRNSs), issued by Ordnance Survey, with its geohazard datasets to meet increasing demand
for property-specific information that can be readily shared and integrated into digital workflows.
UPRNSs are widely used across sectors including conveyancing, insurance, lending, and local
government. However, because a UPRN is represented as a single point location, it can be
challenging to assign geological information that may vary across a property's full extent.

To address this, BGS has developed a robust methodology that derives a representative
property footprint for each UPRN and associates it with geological hazard information from the
GeoSure Insurance and Lenders Product (GILP). Where a property footprint intersects one or
more hazard zones, the dataset reports the highest susceptibility class, representing the most
severe geohazard identified within the UPRN's spatial extent.

The highest susceptibility classification is derived from the GeoSure Insurance and Lenders
Product (GILP), which combines six established geohazard themes contained within the BGS
GeoSure dataset: Shrink-Swell, Landslide Susceptibility, Soluble Rocks, Compressible Ground,
Collapsible Deposits, and Running Sand affecting low-rise buildings, including detached, semi-
detached and terraced houses, small structures, and buildings with shallow foundations less
than 2 m deep. The reported value therefore represents the greatest level of susceptibility
identified from current geological understanding of these hazards at the property location.

The data is provided in GIS and CSV formats to support users who prefer non-spatial data. It
also tackles data gaps where UPRNSs lack spatial building footprints. This work supports the
broader adoption of UPRNs by local authorities and value-added resellers, enhancing
accessibility and usability of geohazard data for a wide range of users.

This user guide provides the information required to enable the reader to understand and use
these data. This document accompanies the release of the BGS GeoSure Insurance and
Lenders Product UPRN - highest susceptibility dataset.

For detailed information on the underpinning GeoSure Insurance and Lenders Product dataset,
please consult the User Guide for the GILP v8 dataset (reference OR/26/013).

Further information on all the digital data provided by the BGS can be found on our website at
https://www.bgs.ac.uk/geological-data/datasets/ or by contacting:

BGS Enquiries

British Geological Survey
Environmental Science Centre
Keyworth

Nottingham

NG12 5GG

email enquiries@bgs.ac.uk


https://www.bgs.ac.uk/geological-data/datasets/
mailto:enquiries@bgs.ac.uk

1 Introduction

Developed by the British Geological Survey (BGS), the utilisation of Unique Property Reference
Numbers (UPRNSs), issued by the Ordnance Survey, has emerged in response to a growing
stakeholder demand for rapid information sharing about specific locations. This requirement is
particularly prominent in sectors such as conveyancing, insurance, and local government,
where UPRNSs are already widely used and, in many cases, mandated. Aligning BGS datasets
with UPRNSs will improve interoperability, simplify data integration, and enable more efficient
access to geological information across these sectors.

The BGS GeoSure Insurance and Lenders Product (GILP) UPRN - highest susceptibility
dataset enables users to assess the likelihood of ground-hazard impacts for property assets
associated with a Unique Property Reference Number (UPRN). As many users are unable to
work directly with geospatial formats and prefer CSV-based outputs, there is increasing demand
for non-spatial data analytics. UPRNs support this shift by providing a simple and consistent
mechanism for accessing property-level information.

To meet this demand, BGS will continue to provide outputs in GIS formats, along with options to
convert these to CSV for ease of integration. A key focus of the dataset development has been
addressing data gaps; particularly cases where UPRN records indicate a property exists, but no
corresponding spatial footprint is available in the input topological data.

The GILP UPRN - highest susceptibility dataset reflects growing stakeholder requirements for
rapid, location-based information sharing, and aligns with the wider adoption of UPRNs by local
authorities, value-added resellers, and other data users. The product has been prioritised in
response to stakeholder requests and the opportunity to deliver essential geohazard information
to new markets. As demand for accessible, property-specific information continues to grow,
UPRNSs provide an efficient and scalable solution.

UPRNSs have rapidly become a key mechanism for delivering property-specific information.
However, their simplicity as single point-based references create challenges when assessing
spatial characteristics (such as proximity to known hazards or spatially variable hazards) which
require more detailed spatial context. As a result, BGS have developed robust, repeatable
methods for partitioning and assigning geological information to the UPRN register, using
representative values that account for the spatial uncertainties inherent in point-based UPRN
data.

The dataset provides numeric score information on a buildings susceptibility to the six GeoSure
hazards (landslides, shrink-swell subsidence, soluble rocks, running sand, compressible ground
and collapsible deposits) with respect to insurance and lending use. The underpinning GILP
data assess the hazards by harmonising the hazard susceptibility and considering the
probability of occurrence and potential impact (damage) affecting low-rise buildings, including
detached, semi-detached and terraced houses, small structures, and buildings with shallow
foundations less than 2 m deep. This is translated onto UPRN point data as the highest
susceptibility hazard score (worst-case scenario).
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Figure 1 Example map extract showing UPRN total score data derived from the underlying
GeoSure Insurance & Lenders Product.

The BGS GeoSure Insurance and Lenders Product (BGS GILP) dataset and the ‘BGS GILP
UPRN - Highest Susceptibility’ (BGS GILP UPRN) dataset is derived from the same underlying
GILP hazard model.

The ‘BGS GILP’ dataset represents geological hazard susceptibility across Great Britain. It
provides users with the individual hazard scores for collapsible deposits, running sand,
compressible ground, shrink-swell, soluble rocks and landslides, as well as a total combined
score (0 to 2000), and hazard classification. This enables users to understand not only the
overall hazard potential, but also which specific geological hazards are contributing to that
assessment. The total combined hazard score was then divided by equal intervals to create the
5 classes (low, low-moderate, moderate, moderate-high, high). It is these classes that have
been pulled through into the UPRN format (Table 1). Further details on the underpinning data
can be found in the User Guide: BGS GeoSure Insurance and Lenders Product (GILP)
(BRITISH GEOLOGICAL SURVEY. 2026).

In contrast, the ‘BGS GILP UPRN’ dataset translates the underlying ‘BGS GILP’ information
onto individual Unique Property Reference Numbers (UPRNSs), allowing hazard information to
be associated directly with specific properties. Rather than providing the full suite of individual
hazard scores, the dataset delivers a single combined hazard score and overall hazard class for
each UPRN, representing the highest susceptibility (worst-case) hazard scenario identified for
that property. This simplifies the output and makes it suitable for users who require property-
level information.

The methodology used to create the datasets also differs. The ‘BGS GILP’ dataset reports
hazard values directly from the underlying spatial hazard data (BGS GeoSure) to postcode-
level. The UPRN dataset, however, links UPRNs to building footprints, subdivides footprints
where multiple UPRNs occur, and assigns the highest intersecting ‘BGS GILP’ combined
hazard score to each property. Where no building footprint exists, a fallback methodology using
H3 hexagonal grids and derived property buffers is applied to ensure complete national
coverage.

In summary, the ‘BGS GILP’ dataset provides a detailed multi-hazard spatial assessment
containing individual hazard component scores and the total combined hazard score, whereas
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the ‘BGS GILP UPRN’ dataset converts that information into a property-centred product that
supplies the total combined score (SCORE) and hazard classification (CLASS) for every UPRN
across Great Britain.

The following section explains what this dataset offers and why it is helpful for people who need
clear information about ground risks at individual properties.

The BGS GeoSure Insurance and Lenders Product (GILP) UPRN - highest susceptibility
dataset helps people understand the likelihood of natural ground movement affecting the land
and assets situated on or near that land (e.g. properties). It combines information on six key
ground stability hazards into a single, easy-to-interpret assessment. These hazards include
landslides, shrink-swell clay, compressible ground, collapsible ground, dissolution-related
subsidence, and running sand. By bringing these hazards together into one overview, the
dataset provides a simple indication of the highest ground stability susceptibility associated with
a property location.

Because the information is linked directly to Unique Property Reference Numbers (UPRNSs),
users can see hazard information for specific properties rather than needing to interpret the
various source data themselves.

The dataset covers all Great Britain, uses consistent national mapping, and is available in
widely used digital formats. This means the information can be easily added to existing systems
and used for a range of assessments such as price point analysis, portfolio management,
property valuation, diversification, mortgage origination and claim payout projections.

2 Methodology

The BGS GeoSure Insurance and Lenders Product (GILP) UPRN - highest susceptibility
dataset, Unique Property Reference Numbers (UPRNs) were linked to building footprints to
assign geological hazard classifications, as outlined below:

Each UPRN was first matched to an associated building footprint. For buildings containing
multiple UPRNs, Voronoi-based splitting was applied to generate individual coverage areas,
ensuring that each UPRN received a unique spatial unit. The processed footprints were then
intersected with the GILP hazard polygons, and each UPRN was assigned the highest
(worst-case) total combined score of all six hazards from any intersecting polygons (landslides,
shrink-swell subsidence, soluble rocks, running sand, compressible ground and collapsible
deposits).

To ensure complete coverage where building footprints were absent, a synthetic building
footprint is generated by buffering UPRN locations. The area of synthetic footprints is derived
from and representative of neighbouring buildings, between residential and functional building
types, i.e. functional building footprint areas will not influence the size of synthetic residential
building footprints. If no applicable footprints exist within the neighbourhood of a UPRN then a
standard 10m buffer is applied.
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Figure 2 Examples of UPRN footprint processing (Left) and Voronoi-based subdivision of a
building footprint containing multiple UPRNs (Right).

The BGS GILP UPRN data product has been derived from a combination of GeoSure hazard
datasets and Ordnance Survey reference datasets. These data sources are used to identify and
associate potential geological hazards with individual Unique Property Reference Numbers
(UPRNSs) across Great Britain. Supporting datasets are also used to spatially relate UPRNs to
building footprints and the road network, and to facilitate data processing and validation.

The data sources used in the creation and validation of the product are described below.

1) OS Open UPRN:
https.//www.ordnancesurvey.co.uk/products/os-open-uprn
o Dataset version: October 2025
e Reference md5: 119a8373ecf584de736f941d65af291¢c

2) OS Open Building Footprints (OS OpenMap - Local):
https.//www.ordnancesurvey.co.uk/products/os-open-map-local
e Dataset version: April 2025
e Reference md5: 19edce886bf20e505c2fd09b3ba2e023

3) OS Open USRN:
https.//www.ordnancesurvey.co.uk/products/os-open-usrn
o Dataset version: August 2025
e Reference md5: 02ba87a040c667cd6b921312ebcd8f34

4) GeoSure Insurance and Lenders Product Dataset (GILP):
https.//www.bgs.ac.uk/datasets/geosure-insurance-product/
e Dataset version: v8 2025.1

5) H3 Hexagonal Grid:
https.//github.com/uber/h3-py/releases
e Version: 4.3.1



3 Technical Information

This section provides more detailed information on the technical content of the data product and
an explanation of the attributes.

The underpinning BGS GILP dataset is designed for use at a 1:50 000 scale, providing a
ground resolution of approximately 50 m. additionally, the data is constrained by the structure
of the UPRN dataset, with hazard classifications incorporated into UPRN point records
through bespoke spatial searches. This approach removes the need for users to consider
scale when working with the data, as each UPRN record is assigned the appropriate hazard
classification by default. However, the resulting dataset is inherently limited by the
characteristics and constraints of the underlying UPRN data model.

The GILP UPRN products provide full national coverage across Great Britain (excluding the Isle
of Man).

The following attributes are provided within the BGS GILP UPRN - highest susceptibility
dataset. Table 1 shows the attributes of the BGS GILP UPRN - highest susceptibility dataset.

Table 1 Attributes provided within the BGS GILP UPRN - highest susceptibility dataset.

Attribute field Possible values Description

fid 1-805550 A unique identifier for each polygon within the dataset

A Unique Property Reference Number is a unique identifier
UPRN 86-200004674015 assigned to every addressable location in Great Britain, by
local authorities and the Ordnance Survey

High (1600 to 2000)

||\_|/Ileggium-Hi h Medium-High (1200 to 1599)
Mo g Mediumn (800 to 1199)
CLASS . Low-Medium (400 to 799)
Low-Medium
Low Low (0 to 399)
No data (where UPRN'’s fall outside GILP’s boundary, e.g. a
No data .
bridge)
SCORE 0-2000 The total combined score range of all 6 geohazards in GILP

BGS GILP v8 2025.1
DATASET UPRN Oct 2025 - Name of dataset
highest susceptibility

PRODUCT BGS GILP UPRN Name of product

BGS GILP UPRN dataset is supplied as vector point GIS layers, with attribute data provided for
each UPRN record. For ease of integration and analysis, the datasets are also available in CSV
format Standard delivery formats include ESRI ArcGIS Shapefile (.shp) and CSV (*.csv).
Additional specialist formats may be available on request, although these may incur additional
processing charges.

Below is an outline of the data history of BGS GILP UPRN datasets:

e BGS GILP v8 2025.1 UPRN Oct 2025 - highest susceptibility. British Geological Survey.
(Dataset): released 2026



It is recommended that the data should be visualized by the CLASS field using the colour
scheme shown below. To ensure accessibility for individuals with visual impairments, a
sequential colour ramp from the ColourBrewer 2.0 palette has been selected, which is suitable
for colour-blind users.

Table 2 Colour schema for the BGS GILP UPRN dataset.

etk RED GREEN BLUE HEX LOOKS LIKE
Classification
This is the This is the This is the Jhlﬁv;et:? This cell shows
CLASS equivalent red equivalent green equivalent blue q . the colour as
Hexadecimal .
channel colour channel colour channel colour value intended
High 4 90 141 045A8D _
Medium-High 43 140 190 2B8CBE _
Medium 116 169 207 74A9CF
Low-Medium 189 201 225 BDC9E1
Low 241 238 246 F1EEF6
No Data 250 250 250 FAFAFA

4 Licencing the data

The British Geological Survey does not sell its digital mapping data to external parties. Instead,
BGS grants external parties a licence to use this data, subject to certain standard terms and
conditions. In general, a licence fee will be payable based on the type and geographical extent
of data, the number of users, and the duration (years) of a licence.

All recipients of a licence (potential licensees) are required to return a signed digital data licence
document before authorisation for release of BGS digital data is given.

Please use the following acknowledgements when using BGS GILP UPRN - highest
susceptibility dataset:

e BGS GILP UPRN - highest susceptibility licenced data: ‘Derived from BGS Digital
Data under Licence (cite your licence number) British Geological Survey © UKRI. All
rights reserved.’

e BGS GILP UPRN - highest susceptibility data: ‘Contains British Geological Survey
materials © UKRI [year]

Further details about licensing BGS data can be found on our web page
https://www.bgs.ac.uk/information-hub/licensing/.


https://www.bgs.ac.uk/information-hub/licensing/

For more information on the availability of data or to obtain a quote for licensing the data, please
email digitaldata@bgs.ac.uk. For any questions related to the licence agreement or to discuss
your proposed usage of the data, please email iprdigital@bgs.ac.uk.

For all data and licensing enquiries please contact:

BGS Data Services

British Geological Survey
Environmental Science Centre
Keyworth

Nottingham

NG12 5GG

Email: digitaldata@bgs.ac.uk

5 Limitations

The BGS GILP UPRN dataset is concerned with potential ground stability related to natural
geological conditions only. It does not cover any man-made hazards, such as contaminated
land or mining. The datasets are created using the best and most up-to-date geological
information available to BGS at the time. These data are designed to support desk-based
assessments. They highlight areas where natural erosion or ground movement might be an
issue, but they do not confirm that a problem will occur. The data aims to help plan adaptation
or mitigation measures, before issues arise. For any detailed or site-specific decisions, a
qualified professional must visit the location and carry out a full assessment.

The data is constrained by the structure of the UPRN dataset, with hazard classifications
incorporated into UPRN point records through bespoke spatial searches. This approach
removes the need for users to consider scale when working with the data, as each UPRN
record is assigned the appropriate hazard classification by default. However, the resulting
dataset is inherently limited by the characteristics and constraints of the underlying UPRN
data model and its source data.

e The data is concerned with potential ground stability related to NATURAL geological
conditions only. The data does NOT cover any man-made hazards, such as
contaminated land or mining hazard.

e The data is based on, and limited to, an interpretation of the records in the possession of
The British Geological Survey at the time the dataset was created.

¢ An indication of highest susceptibility does not necessarily mean that a location will be
affected by ground movement or subsidence. Such an assessment can only be made by
inspection of the area by a qualified professional.

e The data is designed to produce a dataset that can be used to indicate the potential
insurance risk for natural ground instability to be active at a site. Singularly, it is not a full
‘risk’ model but is designed to provide a potential geological risk analysis and intended
for incorporation (along with a full set of other risk factors) into more detailed insurance
risk models.


mailto:digitaldata@bgs.ac.uk
mailto:iprdigital@bgs.ac.uk
mailto:digitaldata@bgs.ac.uk

e The data is intended for use based on the total combined score and its associated
hazard classification from the BGS GeoSure Insurance & Lenders Product. Any variation
on this usage or manipulation of categories is the sole responsibility of the user.

Please refer to the BGS GeoSure Insurance & Lenders Product User Guide for further details
regarding the dataset specifics.

In addition to the considerations relating to the underpinning datasets and their creation
processes, users should be aware of the following limitations and considerations specific to the
UPRN data and its processing:

e Data Completeness: Not all buildings are captured in OS Open data.

o Hazard Resolution: Hazard polygons are generalised; sub-building or floor-level
distinctions are not possible.

¢ CRS Sensitivity: All data must be processed in the same projected CRS (EPSG:27700)
to avoid geometric distortions or mismatches.

o Dynamic Features: Newly built properties or demolished structures may not yet appear
in UPRN or building datasets and are excluded from current processing. Only data
available at the time of processing will be included.

¢ UPRN data is based on and limited to the OS data. BGS make no edits or changes to
this data. Therefore, there could be discrepancies between building footprints and
mismatched point-polygon locations.

¢ A difference in the number of records may exist between the UPRN output and the
baseline product output. This is expected, due to the processing methods required
behind the creation of the UPRN point scores/classes that are attributed to the UPRN
output.

¢ A UPRN point can be of a different class to the underpinning data, due to the predicted
footprint extent encroaching on a polygon of higher/lower score.

¢ No data occurs where OS data points intersect areas where no geological classification
is present, for example: bridges, marinas, estuaries, etc.

e Validation of the BGS GeoSure data used within the GILP product, which provides the
primary input to this dataset, is undertaken using multiple lines of evidence. These
include comparisons with BGS internal databases, engineering data, peer-reviewed
scientific literature, and expert scientific judgement and elicitation.

e Externally derived input data may contain artifacts (e.g. missing URPN point on new
builds) and data updates might lag behind the UPRN published outputs.

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
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 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.



BGS strives to maintain its information products to the highest standards. Information products
released are quality checked for both their scientific and technical completeness and merit. Any
feedback from users should be notified to BGS via digitaldata@bgs.ac.uk. All feedback will be
logged, assessed and prioritised, feeding into the product development process for action as
appropriate.



Glossary

Term Explanation

Collapsible
Deposits

Compressible
Ground

Hazard

Hazard rating

Hazard
susceptibility

H3 Grid

Geohazard

Ground Stability

Landslide
susceptibility

Qualitative risk
analysis

Quantitative risk
analysis

Risk

Soils with a potential to collapse when a load (building or road
traffic) is placed on them, especially if the deposits become
saturated, usually with water.

Layers of very weak deposits (peat, clay) that compress if loaded
by overlying structures, or if the groundwater level changes.

A condition with the potential for causing an undesirable
consequence. For example, the description of landslide hazard
should include the location, volume (or area), classification and
velocity of the potential landslides and any resultant detached
material, and the probability of their occurrence within a given
period of time.

Scale or classification used to indicate low to high degree of
identified threat.

Likelihood of a vulnerability occurring at a given location.

H3 is an open-source, hierarchical hexagonal geospatial indexing
system developed by Uber that partitions the Earth into grid cells.
It supports 16 resolutions, allowing seamless zooming from large
regions down to city streets.

Geological and environmental conditions, involving long and
short-term processes which may lead to widespread damage.
There are many different types of geohazard with different natural
and artificial processes causing them to occur. All have the
potential to create problems for development of the human
environment and threats to the safety and well-being of people.

Geohazards can develop quickly (seconds or minutes) in
response to the processes that drive them, or take tens,
hundreds, or thousands of years to develop to a point where they
pose a danger. They are found in most parts of the world,
including marine and fluvial environments.

The potential for upward, sideways or sinking movement of the
ground (natural or man-made deposits) e.g. subsidence.

A quantitative or qualitative assessment of the classification,
volume (or area) and spatial distribution of landslides which exist
or potentially may occur in an area. Susceptibility may also
include a description of the velocity and intensity of the existing or
potential landsliding.

An analysis which uses word form, descriptive or numeric rating
scales to describe the magnitude of potential consequences and
the likelihood that those consequences will occur.

An analysis based on numerical values of the probability,
vulnerability and consequences, and resulting in a numerical
value of the risk.

A measure of the probability and severity of an adverse effect to
health, property or the environment. Risk is often estimated by
the product of probability x consequences. However, a more
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Risk analysis

Running Sand

Shrink-Swell

Soluble Rocks

Susceptibility

Temporal-spatial
probability

Vulnerability

general interpretation of risk involves a comparison of the
probability and consequences in a non-product form.

The use of available information to estimate the risk to
individuals, population, property, or the environment, from
hazards. Risk analyses generally contain the following steps:
Scope definition, hazard identification, and risk estimation.

Loosely packed sandy layers within deposits that can become
fluidised by water flows and “run” out of an exposed outcrop.

Material containing clay minerals changes in volume (up or down)
due to the variation in water content in the deposits, causing the
ground to shrink or swell.

Process of water passing through soluble material such as
gypsum, halite (rock salt) or limestone (including chalk). The
result of this process is dissolved areas such as cave, sinkholes,
sinking streams and large springs, creating a landscape known
as karst.

see Landslide susceptibility.

The probability that the element at risk is in the area affected by
the hazard e.g. landsliding, at the time of the landslide.

The degree of loss to a given element or set of elements within
the area affected by the landslide hazard. It is expressed on a
scale of 0 (no loss) to 1 (total loss). For property, the loss will be
the value of the damage relative to the value of the property; for
persons, it will be the probability that a particular life (the element
at risk) will be lost, given the person(s) is affected by the
landslide.
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