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1.

Introduction
1.1

What is the Scotland Heat Map?

Heat (and energy) mapping can be done in different ways and make use of various
data sources. Essentially, it is the mapping of energy consumption. The Scotland
Heat Map seeks to determine heat demand geographically as well as identifying
sources of heat to facilitate the optimisation of energy supplies and infrastructure
investment.
Heat maps are a practical tool which can be used to:
 provide planning authorities with the knowledge base to highlight heat
opportunities (such as heat recovery, district heating, renewable heat and low
carbon heat) in development plans, in pre-application engagement with
developers and in determining planning applications;
 identify projects at a local level and Scotland wide to provide a potential
pipeline of projects and the development of local investment proposals;
 support heat plans for commercial and public sector energy management;
 identify heat resources and unused excess heat;
 identify heat opportunities in the domestic sector to benefit social housing and
tackle fuel poverty.
Further information on how heat maps can support local and national policies and
development is provided in Appendix G.
The Scotland Heat Map brings together a number of data sources available to the
Scottish Government in order to provide the most reliable estimates of heat demand
at a building and area level, and incorporates a number of additional layers to
provide a consistent foundation for informing energy developments by both public
and private bodies. This can be further enhanced through local development of the
map.
The GIS layers allow spatial analysis and visualisation of heat demand. Additional
layers of information, such as energy supply points, existing energy networks,
potential heat sources, demographic data and constraints on developments further
inform development potential. The data available in the Scotland Heat Map and how
heat demand estimates have been calculated is detailed in this guide.
The 2020 update of the Scotland Heat Map focuses on updating and improving heat
demand estimates – the core of the heat map. In future it is intended that heat
demand estimates will be updated and released annually, while other layers of data
that make up the heat map resource will be updated on a roughly three year cycle,
though only where it is reasonable to expect considerable change (for example
geological data is unlikely to be updated with such frequency). New data on heat
networks is also included in this release.
Each Scottish local authority has been offered the Heat Map dataset for their area to
support the development of Local Heat and Energy Efficiency Strategies (LHEES)
and other local energy planning.
4

The overall package delivered to local authorities will look smaller to that from
previous years, not least because of the need to reduce file sizes while so many are
required to work remotely, and often without access to the powerful hardware and
network solutions available to their organisations. However, for the most part, the
underlying data, available in attribute tables, remains and Scottish Government will
provide guidance to Local Authority users seeking to replicate more closely the
format of previous years. Similarly, provision can be made to transfer most of the
data that has not been renewed in this latest version if that is helpful to users within
public bodies. Please see the change log for more information on changes to the
available data through this latest version of the map.
The Scotland Heat Map is a partnership project and the Scottish Government would
like to thank all the contributors of data. Developing and maintaining the heat map
relies on a wide range of data from national and local government, public and private
sector bodies. This data has been drawn together to provide the highest quality map
possible. All the data used in the heat map has been reviewed and classified as nonpersonal.

1.2

Policy Context

Over 50% of the energy consumed in Scotland is used to heat and cool buildings
and processes; in our homes, offices, hospitals, business and industry1. In
December 2017, the Scottish Government published the Scottish Energy Strategy 2
which sets out the Scottish Government’s vision for the future energy system in
Scotland. The strategy set out a target for the equivalent of 50% of the energy for
Scotland’s heat, transport and electricity consumption to be supplied from renewable
sources by 2030.
Aligned with this, the Scottish Government has designated energy efficiency as a
National Infrastructure Priority, and in May 2018 launched Energy Efficient Scotland,
a 20 year programme to transform the energy efficiency of Scotland’s building stock.
The Energy Efficient Scotland Route Map3 sets out the journey our homes,
businesses and public buildings will take to become more energy efficient. It sets
targets for removing poor energy efficiency as a driver for fuel poverty and reducing
greenhouse gas emissions through more energy efficient buildings and
decarbonising our heat supply. Taking a strategic approach to achieving these
targets, Local Heat and Energy Efficiency Strategies (LHEES)4 have been proposed
as a statutory duty for local authorities to set out local plans for reducing heat
demand and decarbonising the heat supply to buildings in each local authority area.

1

https://www.gov.scot/collections/energy-statistics/
https://www.gov.scot/publications/scottish-energy-strategy-future-energy-scotland-9781788515276/
3 https://www.gov.scot/publications/energy-efficient-scotland-route-map/
4 https://consult.gov.scot/energy-and-climate-change-directorate/lhees-and-dhr2/
2
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In 2019, the Climate Change (Emissions Reduction Targets) (Scotland) Act5 and the
Fuel Poverty (Targets, Definition and Strategy) (Scotland) Act6 received Royal
Assent. Each sets out ambitious targets, for fuel poverty eradication and greenhouse
gas emissions reductions respectively. The targets include:
Reducing Scotland's emissions of all greenhouse gases to net-zero by 2045 at the
latest, with interim targets for reductions of at least 56% by 2020, 75% by 2030, and
90% by 2040. In the year 2040, as far as reasonably possible no household in
Scotland is in fuel poverty.
In light of these new targets, the Scottish Government has committed to updating the
Energy Efficient Scotland Route Map, as well as the latest Climate Change Plan7,
which sets out how we will continue to drive down emissions over the period to 2032.
The Heat Networks (Scotland) Bill8 was introduced in March 2020, and will provide
regulation and a licensing system for district and communal heating to accelerate
use of the networks across Scotland. The Scottish Government will also publish a
Heat Decarbonisation Policy Statement. This will set out our long term vision for
reducing greenhouse gas emissions from heating our homes and buildings, and will
include a programme of policy, research and delivery actions to ensure we reduce
emissions from heating in line with our ambitious climate change targets.
Emissions from buildings currently account for around 20% of Scotland’s total
greenhouse gas emissions. Scotland will need to all but eliminate emissions from
heating our homes and buildings over the next two decades if we are to meet our net
zero emission targets. Eliminating emissions in this sector will require almost all
heating systems in Scotland to be replaced between now and 2045. And we must
do this in such a way that ensures long term affordability for consumers. Currently
the debate about the most appropriate technological solution to heating our buildings
continues. It is likely that many technologies – heat pumps, hydrogen, heat networks
and biofuels - will have a role to play in the future. The key will be that policies and
business models support deployment in the right place at the right time.

1.3

The Role of the Scotland Heat Map

Heat mapping is a powerful way to visualise and assess who needs heat, where
sources of heat might come from and how these can be connected in an efficient
way to reduce the cost of heat supply and the carbon intensity of heat generation. It
can also be used, in combination with other spatial datasets as a tool to illustrate the
socio-economic benefits of changing existing paradigms of heat supply.

5

http://www.legislation.gov.uk/asp/2019/15/enacted
http://www.legislation.gov.uk/asp/2019/10/enacted
7 https://www.gov.scot/publications/scottish-governments-climate-change-plan-third-report-proposalspolicies-2018-9781788516488/
8 https://www.parliament.scot/parliamentarybusiness/Bills/114590.aspx
6
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The heat map can be used for detailed analysis at national and local level. It allows
calculation and spatial representation of heat supply and demand and as an initial
stage in site identification and feasibility. There are layers of amalgamated data for
public and reporting purposes. The heat demand data, and to an extent the neat
supply data, are linked to property UPRN which means it can be connected to a
huge variety of spatial datasets held by Scottish public sector bodies.
The heat map dataset is very flexible and uses a Geographic Information System
interface which allows analysis with other spatial datasets. Scottish Planning Policy 9,
published in June 2014, sets out that local development plans should use heat
mapping to assess the potential for co-locating developments with a high heat
demand with sources of heat supply and that local development plans should
support the development of heat networks. The heat map can support other policy
areas such as reducing fuel poverty. The Scottish Government recognises that is a
very real problem for far too many people in Scotland, putting at risk the very young
and the elderly. Scotland is an energy rich nation but we currently only have control
over one of the contributing factors to fuel poverty – the energy efficiency of Scottish
dwellings. The heat map can support planning authorities and other policy area in
developing policy, strategic development planning and determination stage.

1.4

Accessing the Scotland Heat Map

The Heat Map is made available to each Scottish local authority (LA) under the
framework agreement to support local energy planning. The heat map is constructed
from data from various sources. Because of this there are varying conditions and
limitations on the use of data within the map. For this reason, not all data can be
shared beyond the Scottish Government and Scottish Local Authorities. Details of
available data can be found in the Data Dictionary10.
Users can request access to heat map data, either in GIS or spreadsheet formats by
submitting a request for access. When requesting access to heat map data please
consult the data dictionary and include a full list of the data being requested. Users
should note that the heat map relies on Ordnance Survey data which Scottish
Government is prohibited from sharing with recipients who do not have a licence to
use OS products. Contractors working on behalf of the Scottish Government should
include details of their primary contact within SG when making a request. Scottish
Government can extend end user licences for working with OS data to contractors
working on their behalf.
The associated documentation for the Scotland Heat Map, including the documents
referenced above, can be found at the following web address:
https://www.gov.scot/publications/scotland-heat-map-documents/

9

https://www.gov.scot/publications/scottish-planning-policy/
https://www.gov.scot/publications/scotland-heat-map-documents/

10
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A publically accessible heat map showing potential heat demand of settlements at an
aggregated level is available at http://heatmap.scotland.gov.uk/.
The heat map dataset is created from the most detailed and accurate sources of
data available. However the complexity of developing a national dataset mean that
there will be duplication and improvements needed. Local knowledge is valuable to
improving the quality of the dataset over time.
Users can raise attention to errors by completing the local validation form and
emailing it to heatmap@gov.scot.

1.5

Data Protection

Due to commercial and potentially personal sensitivities around the data, detailed
analysis on the linked datasets at a building level is governed by limits in framework
agreement.
All data in the Scotland heat map has been assessed and determined to be nonpersonal data. However, data may still be commercially sensitive and in combination
with other datasets, and depending on the uses it is put to, data in the Scotland heat
map could become personal data. It is therefore essential that the data are handled
from the beginning with data protection in mind.
The framework agreement sets out the minimum data security practices for handling
the Scotland heat map. Local Authorities, and other recipients of record level data,
should conduct their own data protection impact assessment (DPIA) which accounts
for other data that they hold and could be combined with heat map data. Regardless
of the outcome of DPIAs, the security measures agreed in the framework agreement
must be adhered to. If any user is unfamiliar with these, or unsure what measures
their organisation has put in place they should contact the Scottish Government by
email to heatmap@gov.scot.
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2.

Change Log
Heat Demand
The main aim of the latest, 2020 update, is to improve and update, as much as
possible, the heat demand data as this is the highest priority data. These are some
brief notes on what has been done so far in terms of gathering and processing data.
The last time the heat map was updated was in April and July 2017, However, these
were corrections of the data contained in the August 2016 release; of duplicate and
missing records (April) and of domestic heat demand values to reflect some issues
with the scaling process (July).
A notable change to the data which is available through the heat map is the absence
of data from Scottish Assessors. Changes to access agreements with Scottish
Assessors have necessitated the removal of their data from the heat map. The data
were removed once heat demand estimates had been calculated. Scottish
Government are not able to share Assessor data under current agreements.
Comparing the 2020 Heatmap with the 2017 release we see a marked change in the
composition of data sources. The introduction of Home Analytics and increasing
volumes of EPC records have seen a shift, especially in domestic data, away from
floor area/benchmarked estimates.



In 2017 56.2% of estimates in the Heatmap relied on Assessor Data
compared to 1.9% in 2020.
In 2017 71.7% of estimates used floor area/benchmark calculations
compared to 8.93% in 2020.

Heat Networks
A greater number of heat networks have been added to the map. Data collected
through the Department for Business, Energy and Industrial Strategy, under the heat
metering and billing regulation, as well as data from the Low Carbon Heat Database
has also been included. This adds substantially more heat networks to the map,
providing improved coverage across Scotland.
Heat Demand Layers
The 2017 Scotland Heat Map package for local authorities contained individual GIS
layers dividing the full heat demand points into domestic and non-domestic
properties, public sector properties, and distilleries. In order to reduce the complexity
of the heat map package, these layers are not included in the current update.
However, it is possible to construct them by selection from the full heat demand
points if required – see Appendix C for instructions on recreating the heat demand
layers.

9

2.1

Confidence Levels

The overarching premise of confidence levels has been retained. Where a record
exists in a higher confidence level it will replace all the records in the levels below it.
The confidence levels and calculation codes have been reclassified.
We summarise the confidence levels in the diagram below:
Figure 1: Confidence levels in the 2017 and 2020 Scotland Heat Maps
2017 Confidence Levels

2020 Confidence Levels

2.2 Calculation Codes
Calculation codes have been updated to reflect the inclusion of new data sources
and methodologies. They broadly follow the same structure as those used in 2017:
10

Table 2.2: Scotland Heat Map calculation codes 2017
Code
(2017)

New
Description
(2020)

Level

No. Records
(2017 Heat Map)

0

0

Properties where no significant heat demand is expected e.g.
plots of land or public parks.

Base

--

1

--

Properties where residential status is assumed from OS footprint,
but no other data exists.

1

321,263

2

1

Private non-domestic properties where data exists which
categorises property as non-domestic, but no other information is
available.

2

68,332

3

--

Private domestic properties where data exists which categorises
property as domestic, but no other information is available

2

--

4

--

Public non-domestic properties where exists which categorises
the property as public non-domestic, but no other data exists.

2

--

5

--

Private domestic properties where there is data on age and type,
but no floor area.

2

--

6

7

Private domestic properties where there is data on age and floor
area, but no property type.

2

--

7

5

Private domestic properties where there is data on property type
and floor area, but no age.

2

359,113

8

--

Private non-domestic properties where there is data on floor
area, but property type is unavailable.

2

--

9

--

Private non-domestic properties where there is data on property
type but floor area is unavailable.

2

--

10

5

Private domestic with only floor area provided

2

--

11

--

Private domestic with only building type known

2

--

12

8

Private domestic properties where data on age, type and floor
area is available

3

1,256,574

13

4

Private non-domestic properties where data on property type and
floor area is available

3

97,967

14

4

Public non-domestic properties where data on property type, floor
area and age is available

3

--

15

10

Actual domestic energy data obtained from EPCs

4

823,061

16

12

Properties identified as distilleries

4

--

17

13

Scottish Government “procurement” data

5

--

18

14

Billing data from public bodies

5

8,436
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2.3





Heat Demand Layer – Methodological Changes

Table 2.3: Changes to the heat demand calculations in 2020
Confidence 1 - OS National Benchmarking
2017 Heat Map
2020 Heat Map
Floor Area Estimates
 Floor Area Estimates
o Estimate floor area for each record in OS
 The floor area proxy value is
addressbase based on the area of the
calculated using the same procedure
MasterMap polygon it intersects with. If
as in 2017,
more than one address point lies within a
 An additional filter was applied on
polygon, the area of that polygon is
addressbase class. Only buildings
divided by the number of address points.
that could reasonably be expected to
o Only those records from MasterMap
have a heat demand were put
where the ‘Descriptive Group’
forward.
Addressbaseplus field begins with the
term ‘Building’ were selected. Only
 Benchmarking
polygon areas for these ‘Building’
 Benchmarks are now applied based
records will be added back on to the
on Addressbase class rather than
Addressbaseplus records, so any record
floor area. This is due to an
which is not a ‘Building’ will not have a
improvement in the addressbase
polygon area, therefore will not have a
classification field, in that it now
floor area calculated and therefore will
covers every record in Scotland.
have no heat demand and won’t be
 These are mapped by class either to
included in the heat demand layer.
TM46 (CIBSE, 2009) or experimental
o Building height is estimated using OS
Gas Meterpoint derived benchmarks.
building heights dataset.
o A ‘floor_proxy’ – number of floors – is
 Degree Days
calculated by dividing building height by
 Degree day corrections are now
3 (this assumes a floor height of 3m). If
applied to C1 heat demand
no building height data is available, an
estimates.
average value of 1.4 floors is applied to
the record.
o A ‘floorarea_proxy’ is calculated by
multiplying the ‘floor_proxy’ by the area
of the polygon the address point falls
within and dividing by the number of
address points within that polygon.
Benchmarking
o If the floorarea_proxy is less than or
equal to 200m2 then a benchmark of
247kWhr/m2/yr was applied, If greater
then a benchmark of 220kWhr/m2/yr
was applied.
o Heat demand estimates were calculated
by multiplying the benchmark value by
floor area. No correction was applied.
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Confidence 2 – Scottish Assessor
(Domestic) 2017 Heat Map
(Domestic) 2020 Heat Map
As discussed above Scottish Assessor Data
 All Scottish Assessor derived data is now all
was classed either as confidence 2 or 3
classed as confidence 2.
depending on the completeness of the data.
 Due to changes to access agreements
Domestic Benchmarking
Assessor data is removed from the heat map
o Domestic benchmarks are assigned for
once heat demand estimates have been
the following building types from SHCS –
calculated. Scottish Government are not able to
detached, semi-detached, terraced, flat
share Assessor data under current agreements.
and not for unknown or no demand (the
 The same method is used as in 2017 to derive
latter should remove records labelled as
the benchmarked heat demand.
‘garages’ as they would be assigned a
 Records were applied the same benchmarks as
type of ‘no demand’). Therefore records
in 2017 from the SHCS. With the introduction of
with building types of ‘no demand’ or
Home Analytics to the heatmap this is applied to
‘unknown’ are not included in the
a significantly smaller number of records.
domestic assessors data that is used in
 Degree Days
the heat demand layer.
o Degree day corrections are now applied to
o Non-Domestic benchmarks are assigned
C2 heat demand estimates.
from CIBSE TM46. As building categories
o Such factors were applied in 2015 on a
are different from those of the Assessor
local authority level but not in 2016 and
records a lookup file was created.
2017.
o The benchmark values used include an
 Insulation Factors
average benchmark for each building type
o Insulation factors were applied at a
where the age of the building is unknown.
postcode district level to all domestic
They are also assigned a lower
properties. This was applied on the
confidence level 2, instead of 3.
probability that a property was insulated;
Estimate of heat demand is calculated by
calculated from surrounding EPC data.
multiplying the benchmark value by the floor
o Such factors were applied in 2015 on a
area given by the assessor.
local authority level but not in 2016 and
Any records with missing or zero heat demand
2017.
are excluded from the dataset.

Confidence 3 – Home Analytics



2017 Heat Map
Home Analytics was not included in the 2017
map.
The majority of domestic heat demand was
estimated from domestic assessor data.






2020 Heat Map
Home Analytics is included for the first time in
the Heat map.
The estimates represent a much higher
sophistication of heat demand and energy
efficency modelling than the assessor process
outlined above and so have been assigned the
higher confidence level of three.
Although this dataset contains actual EPC
records these are classed as C4.
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Confidence 4 – Energy Performance Certificates
2017 Heat Map
2020 Heat Map
Only domestic EPCs were used in the the 2017  As in 2017, the sum of space heating and water
release of the heat map.
heating were used as a proxy for heat demand
Heat demand was calculated as the sum of the
for domestic EPCs.
space heating and water heating fields in the
 Non-Domestic EPCs have been included for the
EPC.
first time in the map.
 Improved processing means a greater
percentage of domestic EPCs have been
included in the heat map.
 Our degree day corrections are not applied as
these have already been applied as part of the
SAP process within EPCs using different
methodology.
 Distillery data, last present in the 2015 update
of the map, has been reinstated. 2 distilleries
have been removed as they are no longer
operaitonal. The same calculation methodology
and data (from 2013) has been used.

Confidence 5 – Public Billing Data






2017 Heat Map
Local Authority Billing Data
o A stadardised template was sent out to
collect the data from Local Authorities
o Fuel conversion factors were applied to
estimate heat demand
Public Sector Billing
o NHS data was not used in this update of
the heat map due to data access
limitations.
Public Sector Billing
o Central Government procurement data was
not updated in this release.







2020 Heat Map
Local Authority Billing Data
o We did not recieve a full response from
Local Authorities.
o Some data was provided without UPRNs
o The same fuel conversion factors were
applied as in 2017
Public Sector Billing
o NHS data was not used in this update of the
heat map due to data access limitations.
Public Sector Billing
o Central Government procurement data was
used from the Scottish Government for gas
only.
o Where Local Authority billing data and
procurement records existed for the same
property the procurement data was used.
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3.

Working with the Scotland Heat Map 2020
3.1

Data Provided to Local Authorities

All geodatabases are sub-divided from the main heat map
using the local authority boundaries and provided as
separate maps for each local authority to use.
The heat map dataset is provided under a framework
agreement which outlines how the data can be held and
used. In accordance with data use agreements between
data providers and Scottish Government, data will typically
be distributed to local authorities as geodatabases
containing groups of feature classes. Clipping to LA areas
will be based on either table attributes or as a spatial
query, depending on the dataset. Subsequently, the feature classes can be installed
by the local authorities on their software, whether desktop- or server based.

3.2

Review and Updates

As data is mapped, there is the potential to recognise discrepancies or errors in the
data, which can then be addressed. Therefore the heat mapping methodology can
be considered as an iterative process. These iterations will also apply to changes
affecting the heat demand estimated within the map as a result of future
development, changes of land and property use, improvements to insulation, new
generation and heat distribution assets, etc.
Figure 3.3 Scotland Heat Map review and update cycle
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Local knowledge is valuable to improving the quality of the dataset over time. Users
can raise attention to errors by completing the local validation form11 and emailing it
to heatmap@gov.scot.

3.3

Importing the Heat Map to a Local System

The heat map is developed in ESRI file-based geodatabases. Local authorities
should advise if other formats are required. If ESRI’s desktop software is being used,
installation of the Heat Map is straight forward:
Note that in order to preserve links to data, folder hierarchies and names
should not be changed.
Step 1 is to copy the folder to a designated folder on the local network. On this folder
user rights can be administrated as required. Open the ArcMap file
“Heatmap_LAs_July2020_ArcV10.3.mxd”. Now all the layers should be visible in the
table of content to the left as illustrated in the figure 3.4 below:
Figure 3.4a: Image of the imported ArcMap file

If the layers are not visible, but the headers in the table of content are marked with a
red exclamation mark (see Figure 3.4b) then the layer cannot locate the data source
and a link must be created manually. If the geodatabase folder was copied to a
11

https://www.gov.scot/publications/scotland-heat-map-documents/
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separate local folder as described, this should not be necessary. If it is desirable to
take a copy of the .mxd document to another location on a desktop or network, note
that it is likely that the links will have to be re-established.
Figure 3.4b: Example of layers which must be manually linked to the
geodatabase

If the heat map must be installed in formats other than ESRI, Scottish Government
can provide a shapefile version of the files. If installation to a GIS server system is
preferred, all the data must be uploaded and the symbology may have to be recreated for each layer. A symbology guide is included in Appendix B of this manual.

3.4

Software Used to Prepare the Heat Map

The creation of maps for the Scotland Heat Map has been carried out using ESRI
ArcGIS. Although many local authorities use ESRI ArcGIS, other packages include
Smallworld, Quantum and StatMap. Data will be provided in the most common
formats.
ArcGIS desktop software with the extension “Spatial analyst” has been used for all
GIS handling and map production.
MS Excel has been used for most of the initial data management, cleaning and
merging of datasets besides calculation of benchmarks on selected datasets.
SAS has been used for later data management, handling of large, merged datasets,
address matching and final calculations of heat demands.

17

4.

Methodology Overview
4.1

Data Management

Due to the high number of records provided by a multitude of sources, a strict data
management procedure is essential throughout construction and maintenance of the
Scotland Heat Map. As each set of information is received it is tracked through the
data processing, database structuring and mapping process.
All organisations providing data to the heat map have been assigned a unique
reference number. These are listed in the Data Dictionary12 along with an indication
of the data that was provided by each organisation. This reference number will be
contained within the field ORG_NO, which will enable the user to trace the origin of
the data. Additionally the user will be able to filter the data by source and gain a clear
picture of types of heat demand.
In addition to the data sources listed, various supplementary data sources are used
in calculations to create the final heat demand figures. These include data sets such
as national benchmark figures and degree days.
The data provided for the heat map has varying conditions for use. Some is open
data, some can be viewed publically but only shared at an aggregated level, and
some is not available publically, but can be used for broader analysis such as
statistical analysis and research. Guidance is provided in the Framework agreement
and associated documents at www.gov.scot/heatmap.

4.2

Data Processing

The data processing stage was found to be the most complex and time consuming
stage throughout the creation of the heat map. For data received as records in csv or
spreadsheet format: a set of required fields was established for each heat map layer
as a template. The raw data was cleaned and data from each source was transferred
into a table containing each of the required fields. For data received as shape files,
the data was imported directly into GIS where the attribute tables were assessed.
Point data locations, where possible, used Unique Property Reference Numbers, or
were assigned XY coordinates.

12

https://www.gov.scot/publications/scotland-heat-map-documents/
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Preparing the GIS Maps

4.3

Each data set within the heat map is created as a feature class based on the
individual databases. This feature class can be a point, line or polygon. The feature
classes are combined into topic based geodatabases that gather multiple layers
together.
The symbology for the layers is included in Appendix B of this manual.
Table 4.3: Colour graduations for the heat demand raster
Demand
Density
Low
Low-

kWh/m²

50m Grid

250m Grid

500m Grid

1km Grid

0 - 10

0 - 25,000

0 - 625,000

0 - 6,250,000,000

0 - 625,000,000,000

25,000 -

625,000 -

6,250,000,000 -

625,000,000,000 -

100,000

2,500,000

25,000,000,000

2,500,000,000,000

100,000 -

2,500,000 -

25,000,000,000 -

2,500,000,000,000 -

10 - 40

Med
Medium

40 - 100

250,000

6,250,000

62,500,000,000

6,250,000,000,000

Med-

100 -

250,000 -

6,250,000 -

62,500,000,000 -

6,250,000,000,000 -

High

250

625,000

15,625,000

156,250,000,000

15,625,000,000,000

High

250 +

625,000 - 0

15,625,000 - 0

156,250,000,000 - 0

15,625,000,000,000 - 0

The ability to divide the heat map up using a variety of boundaries enables the
presentation and analysis at different scales relevant to projects. The following
areas are identified at decreasing sizes:






Scottish national boundary
Local authority areas
Data Zones
Post Codes
settlement area polygons
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5.

Heat Demand
The heat demand layer of the Scotland Heat Map is an amalgamation of a number
of different spatial datasets that have associated heat demand values. Within the
heat map heat demand values are associated with every property in Scotland that
has a UPRN and this is based on either an estimate of heat demand or actual
energy billing data, where this is available.
Depending on the data available for estimating heat demand for a given property
benchmarks might have to be used to estimate heat demand from known building
characteristics. After the application of benchmarks domestic heat demand values
have been scaled to approximately match official statistics for fuel consumption in
each Scottish Data Zone. This allows the heat demand points to be used with
greater confidence at larger geographies. Non-domestic heat demand values were
not scaled due to lack of sufficient data at appropriate geography levels.

5.1

Confidence Levels

The map has been developed on the principle of applying data with increasing levels
of certainty and overlaying and replacing individual property heat demand values.
The heat demand layer is built upwards from general national heat benchmarks
applied to all properties, which are then superseded by more reliable values. The
reliability of data will be represented by the allocation of a “confidence level” to all
records. The confidence levels range from to , where  represents the most
reliable data. More information about each level is outlined in the chapter to follow.
We summarise the confidence levels in the diagram below:
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 Local Authority Billing Data
 Procurement Data
 Energy Performance Certificates
 Distillery Production

 Home Analytics



 Scottish Assessor Data
 Ordnance Survey Benchmarking
 Base Layer

Throughout this chapter we shall refer to the confidence levels. As each confidence
level has different methodologies applied to it, if particular section is relevant it will be
indicated by the following notation: 
I.e. would be relevant to confidence levels, 1, 2 and 5.
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5.2 Calculation Codes 
Table 5.2: Calculation codes in the Scotland Heat Map 2020
Code Description
0

Properties filtered out of Ordnance Survey products. Includes nonhabitable structures, temporary or mobile properties such as
caravans, and other poorly defined properties.

Confidence Level
Base

--

Property identified as a building by MasterMap and property use
identified by AddressBase class but no other data exists.
Benchmarked using CIBSE TM46.

1

Non-domestic properties where there is assessor data on floor area
but property type can only be inferred from AddressBase class.
Benchmarked using CIBSE TM46

2

Non-domestic properties where there is assessor data on property
type but floor area has to be inferred from MasterMap polygon.
Benchmarked using CIBSE TM46

2

4

Non-domestic properties where there is assessor data on property
type and floor area. Benchmarked using CIBSE TM46

2

5

Domestic properties where there is assessor data on floor area but
building type has to be inferred from AddressBase class. No data
on age. Benchmarked using SHCS benchmarks.

1

2

3

Records in
Heatmap

202,479

--

178

53,641

2

--

Domestic properties where there is assessor data on age and
building type but floor area has to be inferred from MasterMap.
Benchmarked using SHCS benchmarks.

2

Domestic properties where there is assessor data on age and floor
but building type has to be inferred from AddressBase.
Benchmarked using SHCS benchmarks.

2

Domestic properties where there is assessor data on age, type and
floor area.
Benchmarked using SHCS benchmarks.

2

9

Domestic properties where values are taken from Home Analytics
modelling.

3

10

Domestic properties where values are domestic energy data from
EPCs.

4

11

Non-domestic properties where values are energy data from EPCs

4

25,233

12

Properties identified as distilleries

4

93

13

Scottish Government Procurement Data

5

4,394

14

Billing Data from Local Authorities.

5

3,053

6

7

8

34

--

2,522

1,433,004
1,231,868
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Each heat demand record is assigned a calculation code which indicates the
calculation method used to produce the heat demand value. The calculation code is
dependent on the data source, the amount of information provided and the use of
benchmarks. These are summarised above in table 5.2.
Each calculation code will be discussed in detail in the chapter to follow. These new
calculation codes have been mapped to the codes from previous releases of the
Heat Map in the change log (section 2).

Base Layer

5.3

The base layer of the Scotland Heat Map is derived from two Ordnance Survey
products:



OS AddressBase Plus
OS MasterMap

AddressBase Plus
AddressBase Plus contains address information for all addresses in Scotland, at
around 3 million records, AddressBase Plus forms the spine of the Heat Map, to
which all other data is linked. As it contains accurate UPRNs for the whole of
Scotland, it enables us to join on a large range of other property data.
UPRN : Unique Property Reference Number
A Unique Property Reference Number (UPRN) is a unique numeric identifier for
every spatial address in Great Britain and can be found in OS's Address
products. It is vital in the Scotland Heat Map as it allows us to combine building
level information together across multiple data sets.
MasterMap
The OS MasterMap is a database that records every fixed feature of Great Britain
larger than a few metres in one continuous digital map. Every feature is given a
unique TOID (TOpographical IDentifier). Typically each TOID is associated with a
polygon shape that represents the area on the ground that the feature covers.
As part of their MasterMap product, OS produce a dataset which gives information
on the height of buildings. We can use this information to produce a floor area
estimate for each building.
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Building floor area estimate 
Polygon Area
A polygon shape from MasterMap that
represents the area on the ground that the
feature covers
Building Height
Part of the MasterMap topography layer, it gives
an approximate height of a given feature. It is a
calculated value which aims to represent the
lowest point where the roof intersects the
alignment of the external vertical walls of the
principal part of the building. This is usually
referred to as the building eaves.
The principal part of the building is defined as the
main structure excluding elements at higher or
lower elevation. In buildings with multiple heights,
for example a main two storey building with a
smaller single storey extension, the eave height is
calculated from the largest building extent.
This value is then subtracted from the ground
height to produce a building height value. More
information can be found in the Mastermap
documentation13.

Floor Proxy
We divide the building height by the average
ceiling height of a building of 1.4 m to give an
approximate “number of floors”.

We then multiply the approximate “number of floors” by the polygon area. This gives
us an approximate estimate for the usable floor area within’ a building with the
absence of any other usable data. If more than one address point lies within a
polygon, the area of that polygon is divided by the number of address points.
13

In the Heatmap we have 3 sources of floor area information: OS Mastermap ,
Scottish Assessors  and EPCs  . Figure 5.3 below shows the number of records
in each dataset with a floor area (and UPRN).

13

https://www.ordnancesurvey.co.uk/documents/building-height-attribute-getting-started-guide.pdf
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Figure 5.3: Number of Heat Map records with floor area data

The accuracy of these estimates vary between domestic and non-domestic
properties.
Table 5.3a shows the average floor area of domestic properties for each confidence
level as a percentage of the other i.e. 98.03 means that the  floor area values from
Scottish Assessors are 98.03% of the Ordnance Survey values on average.
Table 5.3a: Comparison of average floor areas by data source for domestic
properties
C1 - Ordnance
C2 - Scottish
C4 Survey
Assessors
EPCs
C1
Ordnance Survey
-98.03
86.7
C2
Scottish Assessors
102.01
-86.05
C4
EPCs
115.34
116.21
-We can see in the table that the  and  floor areas broadly agree with each other
on average. The close values between the floor values and assessor data is
perhaps unsurprising as the number of floors are more predictable, as they have the
same building use (dwellings) the ceiling height would be more uniform.
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In comparing non-domestic data we can see that the Assessor floor area and NonDomestic EPCs agree with each other on average as shown in table 5.3b.
Table 5.3b: Comparison of average floor areas by data source for nondomestic properties
C1 - Ordnance
C2 - Scottish
C4 Survey
Assessors
EPCs
C1
Ordnance Survey
-80.65
89.19
C2
Scottish Assessors
123.99
-100.9
C4
EPCs
112.12
99.11
-However it must be noted that the overlap between these datasets is relatively small,
as only 15,122 EPC records have an assessor floor area.

Filtering OS datasets
Calculation Code 0
To identify a building where a heat demand may be reasonably expected we apply a
filter based on the classification applied in each product.


Mastermap: Any polygon labelled as 'building' (this category does not infer a
use)



AddressBase: Any class where a heat demand would not be expected. A full
list is available in Appendix H.

Any building that does not pass these filters is applied a calculation code 0 and a
heat demand is not estimated and is not included in the map. The remainder are put
forward for benchmarking.
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5.4

Benchmarks: Overview



Benchmarks are heat demand figures which are assigned to properties where actual
demand data is unavailable. Values are presented in kWh/m 2 and therefore a floor
area is required to calculate the total building demand.
Benchmarks can be calculated from averages of actual demand figures using
existing heat demand databases. Also, there are several national benchmark guides
where data can be obtained. In the table 5.4a below we outline the benchmarks used
in this release of the Heatmap, including experimental benchmarks derived from
meter point data.
Table 5.4a: Benchmarks used in heat demand calculations
Confidence Level
Heat Demand
Experimental Heat
demand
Domestic
-1
Non-Domestic CIBSE TM46
Gas Meterpoint
Benchmarks
Domestic
SHCS
2
Non-Domestic CIBSE TM46

Non domestic benchmarks (CIBSE TM46)  
To benchmark non-domestic buildings, in line with previous releases of the Heat
Map, we use Chartered Institution of Building Services Engineers (CIBSE) Technical
Manual 46, Appendix B. CIBSE use benchmarks in the process of developing
Display Energy Certificates in England & Wales. These values are typical median
levels for the building type. There are currently 29 benchmark categories. Each
category represents a major functional group of buildings as outlined in TM46 with
similar heat demand patterns. We correct these values for boiler efficiencies of 0.75
and summarise the benchmarks in Table 5.4b.
Table 5.4b: Non-domestic heat benchmarks
Group Description
No Demand
Bar, pub or licensed club
Clinic
Cold storage
Covered car park
Cultural activities
Dry sports leisure facility
Emergency services
Entertainment halls
Fitness and health centre
General accommodation
General office

Benchmark
0
263
150
60
10
150
248
293
315
330
225
90
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Group Description

Benchmark

General retail
High street agency
Hospital (clinical and research
Hotel
Laboratory or operating theatre
Large food store
Large non-food shop
Long term residential
Public buildings with light usage
Public waiting or circulation
Restaurant
Schools and seasonal public buildings
Small food store
Storage facility
Swimming pool centre
Terminal
University campus
Workshop

83
70
315
248
120
79
128
315
79
90
278
113
155
120
848
150
180
135

Domestic benchmarks 
Domestic benchmarks per m2 were calculated using the Scottish House Condition
Survey (SHCS). Approximately 9,000 records were available comprising 3,000
records from each of the years 2010 to 2012. Domestic heat benchmarks were
divided into age groups as shown in table 5.4c below.
Table 5.4c: Age groupings for domestic heat benchmarks
BENCHMARK_CODE Building Age
AA
Post 2005
A
1982 – 2005
B
1965 - 1981
C
1945 – 1964
D
1918 – 1944
E
Pre 1918
AB
Assessor data states post 1966
ABC
Assessor data states post 1945
ABCDE
No building age in assessor
data
Codes A - E match the age code categories of the SHCS . AA has been added to
provide space for future benchmarks to be added. At present the AA and A values
are identical.
14
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The three benchmark codes AB and ABC are averages of the combination of
individual codes, which can be applied to data which does not state a specific year,
but gives a rough indication of time period. ABCDE is an average of all ages for a
specified building type and is only applied to those records which contain no
information regarding age.
The domestic heat benchmarks are also divided into four core building types:





Detached
Semi-detached
Terrace
Flat

Therefore the final domestic heat benchmarking table contains 36 possible heat
benchmark figures in kWh/m2/yr as shown in table 5.4d:
Table 5.4d: Domestic heat benchmarks
Semi
Det.
Terrace Flat
Det.
AA
238
231
210
188
A
238
231
210
188
B
325
303
250
232
C
385
303
264
242
D
415
319
279
260
E
432
358
320
289
AB
281
267
230
210
ABC
316
279
241
221
ABCDE 359
303
265
242
Due to the small number of properties these benchmarks are applied to, these have not been revised.

Gas meter point (experimental) benchmarks  
Whilst previous releases of the Heatmap have relied heavily on CIBSE TM46 for
non-domestic benchmarking, there are several shortcomings in this approach. These
are outlined in more detail in the CIBSE evaluation report15. The benchmarks were
developed before the advent of EPCs and are based on a relatively small sample of
only 9000 properties and only within’ England and Wales. The Scottish Government
now has access to more extensive and reliable data, namely, metered gas
consumption. Values for every gas meter in Scotland were provided by the
Department for Business, Energy and Industrial Strategy and were used to develop
experimental benchmarks. This allows for a far larger sample size and a benchmark
derived from more representative Scottish sample of buildings.

15

http://www.cibse.org/getmedia/24a8eb88-875e-4f21-9629-008d7af7bdc7/TechnicalReport_CIBSE-Report-on-45000-DECs.pdf.aspx
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Gas consumption figures taken from meter readings are considered to be most
reliable source of data on fuel use. This data cannot be included in the heat map due
to the personal nature of the figures. Nonetheless, averages of consumption per
square metre can be used as benchmarks when calculated for specific building
classifications.
Around 70% of these meter point readings (1,716,094) were supplied with UPRNs to
calculate benchmarks. Figure 5.4a below outlines this calculation:
Figure 5.4a: Calculation of benchmarks from gas meter point values

Corrected
Gas Meter point
Readings

Join on UPRN

STAGE 1

Divide by Floor Area
Estimate

Floor Area
Estimate

STAGE 2

Adjust for Degree
Days

Join on Postcode

STAGE 3

Mapping
AddressBase class

STAGE 4

Base Layer

Group by Building
type

Gas Meter point
Benchmark 

Gas Meter point data was cleaned. The data was checked against the previous 3
years If an annual reading was not within' 25% of two of the three previous years it
was treated as unreliable, as such savings were considered unlikely to be attributed
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to energy usage patterns alone. The most recent reliable reading was taken. Any
that fell below a minimum consumption threshold of 500kWh of gas consumption
were also removed.
Stage 1 is to join the gas meter point reading to the base layer using the UPRN
field. This matches the gas consumption figure to key fields such as floor area
estimate and AddressBase Class code.
Stage 2 divides the gas consumption figure by the floor area estimate of the
associated building to give a figure in kWh/m2.
Stage 3 adjusts the kWh/m2 for degree days. As consumption would be higher in a
colder postcode, this must be corrected when creating a national benchmark. More
detail is outlined in the degree days section.
Stage 4 groups the address base class code from the base layer to the functional
building groups with similar heat demand patterns as outlined in CIBSE TM46.
These groupings can be found in table 5.4b.
This produces a benchmark for each building functional group category as the
median kWh/m2 value.
By means of evaluating these new benchmarks the predicted consumption was
compared against 1,688,299 gas meter point readings. The results are shown in
figure 5.4b that the experimental benchmarks match the meterpoint value more
closely.

Percentage of Meterpoint

Percentage of Meterpoint

Figure 5.4b: Comparison of Benchmarking Methodology

A value of 0 on this chart would mean, on average, the heat demand estimate matches the meterpoint reading exactly

The heat demand estimates using experimental benchmarks have been assigned
traffic light quality indicators depending on their accuracy as outlined in table 5.4e, to
provide an assessment of their relative accuracy. This assessment assumes that
meter point values are a true representation of consumption.
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Table 5.4e; Quality indicators for heat demand estimates
Greater than x2 meter point reading on average
Red
Between x2 and x1.25 meter point reading on average
Amber
Less than x 1.25 meter point reading on average
Green

5.5

Domestic Insulation Factors 

Factors are also applied to account for the level of insulation in buildings as
insulation significantly reduces the heat demand. The factors were modelled on EPC
data for each Postcode Sector for each building type.
Figure 5.5: Probability of Domestic Insulated property by postcode sector.
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5.6

Degree Day Adjustments   

Degree day factors
Degree day factors are applied to adjust heat demand estimates for local climatic
conditions.
Degree Day
Degree days are a special kind of weather data, calculated from readings of
outside air temperature. Heating degree days are a measure of how much (in
degrees), and for how long (in days), the outside air temperature was below a
certain level. They are commonly used in calculations relating to the energy
consumption required to heat buildings.
Our Degree days give a measure against a baseline temperature of 15.5 oC. E.g.
The average outside temperature is 2 oC in G2 8LU today, therefore this would
contribute 13.5 degree days.
This is summed across each day of the year to give an annual figure. The higher the
degree day figure the colder a postcode is on average.
In the Scotland Heat Map we use data from the Met Office HadUK Grid 16. This
provides a 5 x 5 km grid of average degree days across Scotland. These grids are
calculated from weighted averages of nearby weather stations taking into account
factors such as altitude . We use the long term average degree days between 1981
and 2010. The HadUK grid provides degree day estimates over smaller areas, and
therefore more local adjustment of heat demand estimates, than was possible in
previous versions of the heat map which used data from 5 weather stations; the
weather station closest was assigned to each local authority.
Using GIS software this grid was matched to each Scottish Postcode and is
presented in the field Average Degree Days. See figure 5.6 below.

16

https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/overview

33

Figure 5.6: Degree day data by 5km grids and postcodes

Met Office – HadUK Degree Days (5km Grid)

Degree Days by Scottish Postcode
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Non-adjustable co-efficient
Heat demand is made up of space
heating (and cooling) and hot water.
Hot water use is considered not to be
influenced by climatic conditions.
Degree day corrections must only be
applied to the proportion of overall
heat demand accounted for by space
heating. These values can be found in
Appendix B, Table 1 of CIBSE TM46
(https://www.cibse.org/).
Again, these values are built around
building functional groups identified by
CIBSE. These values are shown in
table 5.6 opposite.
*Not Present in TM46
**Mean of Electrical and Fossil
Thermal Taken

Table 5.6 Estimated percentage of heat
demand accounted for by space heating
Building Functional Group

Co-efficient (%)

Bar, pub or licensed club

40

Clinic

55

Cold storage

55

Covered car park

0

Cultural activities

55

Domestic*

55

Dry sports leisure facility

55

Emergency services

55

Entertainment halls

55

Fitness and health centre

40

General accommodation

55

General office

55

General retail**

15

High street agency**

20

Hospital (clinical and research

55

Hotel

45

Industrial*

55

Laboratory or operating theatre

55

Long term residential

55

No Demand*

--

Public buildings with light usage

55

Public waiting or circulation

55

Restaurant**

25

Schools and seasonal public
buildings

55

Storage facility

70

Swimming pool centre

55

Terminal

55

University campus

55

Workshop

55
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5.7

Process Flows for Estimation from Benchmarks

Calculation code 1
Methodology for non-domestic heat demand estimates derived from Addressbase
data  - property identified as a building by MasterMap and its use identified by
AddressBase class but no other data exists. Benchmarked using CIBSE TM46 or
Gas Meter point Benchmark:
Figure 5.7a: Derivation of calculation code 1 estimates

Base Layer

Assign Building
Functional Group

Apply Benchmark
(CIBSE TM46 or Gas
Meter point)

Adjust for Degree
Days

Multiply by Floor
Area Estimate

Join on
AddressBase

STAGE 1

Class Code

Join on
Building
Functional Group

STAGE 2

Join on
POSTCODE

STAGE 3

STAGE 4

Heat Demand 
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Calculation code 2 - 4 (non-domestic)
Calculation Methodology for non-domestic heat demand estimates derived from
Scottish Assessor data  . This comprises of three calculation codes depending on
the completeness of the non-domestic assessor data.
Table 5.7a: data sources for calculation codes 2-4
Calculation Code
Floor Area Source
Building Type Source
2
AddressBase Class
Assessor Data 
3

MasterMap Polygon

Assessor Data 

4

Assessor Data 

Assessor Data 

A summary of these calculations is outlined in the diagram below.
Figure 5.7b: Derivation of calculation codes 2-4 estimates

The methodology for the  estimates are similar to the earlier estimate, in that the
same benchmarks and degree day corrections are applied. More reliable Scottish
Assessor Data is used for the building type and/or floor area and is given the higher
confidence level.
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Calculation code 5 - 8 (domestic)
Calculation Methodology for domestic heat demand estimates derived from Scottish
Assessor data . There are four calculation codes depending on the completeness
of the non-domestic assessor data:
Table 5.7b: data sources for calculation codes 5-8
Calculation Property Age
Floor Area Source
Code
No Data
5
Assessor Data 

Building Type Source
AddressBase Class

6

Assessor Data 

MasterMap Polygon

7

Assessor Data 

Assessor Data 

Assessor Data 
AddressBase Class

8

Assessor Data 

Assessor Data 

Assessor Data 

A summary of these calculations is outlined in the diagram below.
Figure 5.7b: Derivation of calculation codes 5-8 estimates
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5.8

Home Analytics 

Home Analytics is a product delivered by the Energy Saving Trust17 that models
energy demand (including heat) and efficiency characteristics for domestic properties
in Scotland where an Energy Performance Certificate (EPC) is not available. In this
release of the Scotland Heat Map we use Home Analytics v 3.5 (March 2020).
Data sources
Home Analytics uses EPC records up to January 2020, with 57% of the housing
stock in Scotland now having an EPC record. EPCs are discussed further in the
section on confidence 4 estimates. We summarise the core data sets used in Home
Analytics in table 5.8a below:
Table 5.8a: Home Analytics data sources
Data Source
EPC

HEED

Description
An energy assessment conductied by an
assessor who is registered under an
approved certification scheme
Records of energy efficency installations
that have been implimented in the buiding
stock under a varierty of schemes

HEEPS: ABS

Records of energy effiency installations
that have been implemented in the
building stock under HEEPS: ABS

Warmer Homes
Scotland

Records of energy effiency installations
that have been implimented in the
building stock under WHS.

HEC

An online tool developed by the Energy
Saving Trust that enables homeowners to
self-report characteristics of their home
Shapefiles containing address points and
building polygons provide the basis for
spatial models.
List of properties with gas mains
connections
Data collected through periodic surveys
aggregated at the COA or data zone level

Ordinance
Survey (OS)
SGN
Scottish Census

17

Examples
 Boiler efficiency band
 SAP rating band
 RdSAP CO2 emissions
 Property age
 Property tenure
 Wall construction and
insulation
 Loft insulation
 Wall construction and
insulation
 Loft insulation
 Glazing
 Fuel type
 Wall construction and
insulation
 Glazing type
 Fuel type
 SAP rating band
 Property age
 Property tenure
 Glazing
 8-fold urban/rural
classification
 Property type
 Primary fuel type


Households in poor health

https://energysavingtrust.org.uk/scotland/businesses-organisations/data-services/home-analytics
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Historic Scotland
Microgeneration
Certification
Scheme
British Standards
Institution
Met Office
English Housing
Survey
Scottish House
Condition Survey
Experian

List of buildings and areas that have
significant historical significance
Irradiance dataset organised by climate
region used to calculate solar PV
potential.
Map of exposure zones from the code of
practce for assessing exposure of walls to
wind driven rain.
5 km grid shapefile of monthly wind speed
averages for 1981-2010
Dataset of category 1 excess cold
hazards for households surveyed in 20122013
Dataset of fuel poverty for households
surveyed in 2015-2017-Equivalised household income bands
modelled for all properties in Scotland





Listed building grade
Conservation area
Solar PV potential



Exposure zones



Wind speed at 10m above
ground level (ms-1)
Probability of excess cold





Composition of households in Scotland



Probability of fuel poverty
(fuel bill > 10% of income)
Probability of fuel poverty
(fuel bill > 10% of income)
Affordable Warmth eligbility
ECO Flex low income
vulnerable to cold eligibility
ECO Flex fuel poverty
eligibility
Affordable Warmth eligibility

Data provided by Local Authorities on the
characteristics of homes in their area







Property Age
Property Tenure
Fuel Type
Wall Construction
SAP rating.






Scottish
Households
Survey
Local Authority
data

Source: Energy Saving Trust (Scotland)

The availability of key variables from the datasets described in table 5.8a is given in
table 5.8b below.
Table 5.8b: Availability of key variables in Home Analytics
Variable
Property age
Property tenure
Habitable rooms
Primary fuel type
Secondary fuel type
Cylinder insulation type
Cylinder insulation thickness
Meter type

Actual Data
(%Total)
60.90%
63.69%
52.46%
83.02%
54.95%
18.29%
18.29%
54.94%

Modelled Data
(% of Total)
39.04%
36.25%
47.48%
16.93%
44.99%
81.66%
81.66%
45.00%

Unknown Data
(% of Total)
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
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Wall construction
Wall insulation
Loft insulation
Room in roof
Glazing type
Boiler efficiency (A-G)
SAP rating band (A-G)
SAP rating (0-100)
Total floor area
RdSAP fuel bill
RdSAP CO2 emissions
Total energy consumption

60.38%
56.37%
55.99%
52.43%
35.92%
36.85%
55.09%
55.09%
48.19%
54.96%
54.83%
48.09%

39.56%
43.57%
43.95%
47.51%
64.02%
63.09%
44.86%
44.86%
51.76%
44.98%
45.11%
51.85%

0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%
0.05%

Source: Energy Saving Trust (Scotland)

Calculation Code 9 (home analytics)
The methodology used by EST to produce Home Analytics data
depends on the underlying data sources and the variables being
modelled. Generally speaking, all variables in Home Analytics are
imputed using one of four types of models: spatial, statistical, derived or
apportioned. Table 5.8c below summarises the inputs and modelling
process for each type of model.
Table 5.8c: Input and modelling processes in Home Analytics
Model Type
Spatial

Statistical

Derived

Apportioned

Inputs
 OS MasterMap Topography
Layer
 OS AddressBase
 Additional layers of interest (eg.
Conservation areas)
 Outputs from spatial models
 Installation and assessment
records (eg. EPC, HEED,
HEEPS: ABS)
 OS Products
 Additional datasets (eg.
Census)
 Outputs from spatial/statistical
models
 Published standards (eg.
EESSH)
 Aggregate data from the
Census, Scottish Government
or DECC

Modelling Process
 Import shapefiles with relevant
map features
 Develop logic and build algorithms
 Execute model and export output











Merge and clean actual data
Create neighbourhood measures
Construct regression model
Apply to homes with missing
records
Calibrate results (if necessary)
Develop assumptions and build
logical formula
Apply formula to input data fields
Join aggregate data to
AddressBase using relevant
geographical code
Modify using other variables

Source: Energy Saving Trust (Scotland)
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5.9

Distilleries 

The ScotchWhisky.net website in 2013 provided volumetric production capacities for
each distillery indicated on the map. Specific energy consumption benchmarks were
applied to the production capacities to estimate the annual energy demand of each
distillery.
Calculation code 12
The benchmark value of 8,300 MWh/Mlitres capacity was
calculated based on known heat demand for selected distilleries
from work undertaken by Resource Efficient Scotland. This was
reviewed and then used as a proxy for metered heat demand.

Figure 5.9 Scottish distilleries in the Scotland Heat Map
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5.10 Energy Performance Certificates 
The confidence 4 estimates are taken from Energy Performance Certificates (EPC)
data. It should be noted that there is much greater coverage of Domestic properties
than Non-Domestic.
EPC surveys use the Building Research Establishment's (BRE) Standard
Assessment Procedure (SAP). SAP provides a building level estimate that is
corrected for factors such as property type, age and local climate data. No
benchmarking or insulation factors are necessary with respect to this data,
A number of properties had more than one EPC carried out. There are a number of
reasons why this may have occurred, such as a change of ownership or the
implementation of an energy efficiency measure. The duplicates were identified and
only the most recent record was retained.
Calculation code 10 (domestic EPCs) 
This was provided by the Energy Saving Trust and includes all domestic
EPCs registered in Scotland until January 2020. With this over 57% of the
housing stock in Scotland now has an EPC record.
Heat demand is calculated as the sum of the space heating and water
heating fields in a given EPC record.
Calculation code 11 (non-domestic EPCs) 
Just over 43,000 non-domestic EPCs were lodged up to July 2019.
However, the non-domestic data is a much smaller and more variable set
with incomplete coverage of UPRNs. As such 25,233 (57,9%) are used in
the final heat demand layer.
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5.11 Public Sector Billing and Procurement Data



Energy billing data was provided by Central Government and some local authorities,
As it represents actual energy billing, it represents the highest confidence data in the
heat demand layer.
Local Authority Billing Data 
A standard template was issued to all 32 Local Authorities in Scotland with a request
for data. Of these 23 submitted data to the Scotland Heat Map. Data quality varies
between local authorities and two local authorities (Highland and Dundee City) did
not provide UPRNs. The spatial distribution and number of records with UPRNs is
outlined below in figure 5.11a:
Figure 5.11a: Summary of local authority
returns with UPRNs

Aberdeen City
Aberdeenshire
Angus
Argyll and Bute
City of Edinburgh
Clackmannanshire
Dumfries & Galloway
Dundee City
East Ayrshire
East Dunbartonshire
East Lothian
East Renfrewshire
Falkirk
Fife
Glasgow City
Highland
Inverclyde
Midlothian
Moray
Na h-Eileanan Siar
North Ayrshire
North Lanarkshire
Orkney Islands
Perth and Kinross
Renfrewshire
Scottish Borders
Shetland Islands
South Ayrshire
South Lanarkshire
Stirling
West Dunbartonshire
West Lothian

0
635
223
328
268
0
0
0
209
329
122
97
261
506
0
0
92
175
0
0
329
521
137
213
0
113
98
0
957
159
140
0
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Calculation Code 14
Billing data obtained from Local Authorities was provided as fuel used and hence
requires the application of conversion factors before it can be used in the final heat
map. Additionally boiler/burner efficiencies should be applied to the fuel demand to
convert it to a heat demand.
Table 5.11: Heating technology conversions and efficiencies
Fuel Type
Gas
Electricity
Oil
Biomass
Fuel Oil
Gas Oil
Kerosene
LPG
Coal
Heat Networks
Other

Conversion to kWh18
1.0
1.0
10.0
3,806.0
12.0
11.0
10.5
7.0
7,500.0
1.0
1.0

Units

kWh/l
kWh/t
kWh/l
kWh/l
kWh/l
kWh/l
kWh/t

Efficiency
0.75
1.00
0.75
0.75
0.75
0.75
0.75
0.75
0.75
1.00
0.75

Whilst oil is a generic
title for gas oil and
kerosene separate
rows have been
included in the lookup
table to cover a wider
range of possible
responses from
stakeholders.

A further factor to be
considered when
working through public sector energy demand is that where properties have electric
heating the stakeholder will often only provide the total electricity demand and not
the proportion of electricity used for heating. In the Scotland Heat Map properties
that have their primary heat source from electric heating are assumed to use a
proportion of total electricity for heating of 0.7.
Figure 5.11a Derivation of calculation code 14 estimates
Local Authority
Billing Data 

Apply Fuel
Conversion Factor to
kWh

Apply Boiler
Efficiency factor

Join on Fuel
(Electricity multiply total
consumption by 0.7)

Join on Fuel

STAGE 1

STAGE 2

Heat Demand 
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Scottish Government Procurement Data 
This data covers a wide variety of public sector
organisations. The primary aim of the
procurement framework is to purchase gas up
to 2½ years in advance of consumption,
through daily monitoring of the energy markets.
The other element is to make sure the billing
aspect is as accurate and efficient as possible.
Therefore, the data is collected and managed
by the supplier to ensure consumption and
billing are as close to actuals as possible, prior
to any reconciliation.

Figure 5.11b: Coverage of procurement
data by local authority

Whilst the coverage of the procurement data
goes some way to filling gaps in the local
authority billing data, it only provides coverage
for properties connected to the gas grid.
Figure 5.11b shows the coverage of the
procurement data by local authority.
Unfortunately due to the coverage of the data
collected we are unable to provide any 
estimates for Na h-Eileanan Siar.
It is hoped to develop our use of this data
further and use electricity consumption data to
model heat demand.
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Calculation Code 13 (procurement data)
The data were not provided with UPRNs but with a Meter Point Reference Number
(MPRN). In 2019 BEIS analysts undertook a matching exercise to link some of the
MPRNs with UPRNs. This work was used to help link these two references in the
heat map data. It should be noted that the accuracy of this matching has yet to be
evaluated and does not cover all meters.
Figure 5.11b: Derivation of calculation code 13 estimates
Scottish Government
Procurement Data 

Match MPRN with
UPRN

Apply Boiler
Efficiency factor

Join on MPRN
(Meter point Data)

STAGE 1

Multiply by Gas
Consumption by 0.75

STAGE 2

Heat Demand 
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5.12 Layering Heat Demand Confidence Levels



The final heat demand map combines all of the data derived from the above
estimates and overwriting duplicate property records where a higher confidence level
exists. Figure 5.12 below shows the flows of overwriting data from the various
sources of the 2020 Heatmap, where a colour transition represents a record
overwrite. Thicker lines show where more records are being overwritten.
Figure 5.12: Data flows from sources to confidence levels

From this we can see that a vast majority of the nationally
benchmarked heat estimates are overwritten by more
sophisticated Home Analytics modelling and EPCs.
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5.13 Scaling Heat Demand Estimates 
The final heat demand estimates for all domestic properties (regardless of
confidence level) in the Scotland Heat Map are scaled to match estimates from
official statistics on consumption at a Data Zone level. Official statistics are obtained
from domestic electricity and gas consumption data produced by the UK Department
for Business, Energy and Industrial Strategy (BEIS). The data used for this release
of the Heatmap is from 2018.
Scaling methodology
Heatmap_heat demand = sum of heat map heat demand estimates for all domestic
properties in each data zone
Official_heat demand = (BEIS total gas consumption for data zone * 0.75) + (BEIS
mean electricity consumption per dwelling for data zone * 0.2 * number of properties
with electrical central heating in 2011 census data)
0.75 represents a gas boiler efficiency factor and 0.2 is an assumed value of
electricity used for heating derived from a DECC study
Census Data Zone- Scaling Factor (DZ Ratio)
A factor that uniformly scales heat demand estimates in a given data zone and
is calculated as follows:
dz_ratio = official_heat demand / heatmap_heat demand

Individual domestic heat demand estimates are then multiplied by the dz_ratio for
their data zone to produce the scaled estimates of heat demand. No scaling is
applied to the estimates of heat demand for non-domestic properties due to lack of
data.
Figure 5.13a: Scaling methodology
Heat Demand
(Unscaled)



Multiply by dz_ratio

Join on
2011 census data
zone

STAGE 1

Heat Demand
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Off-Grid Properties and 2017 Update
In 2017 a problem was discovered with this
scaling procedure in data zones not connected
to the gas grid where heat demand estimates
were scaled to very low values. This affected
data zones highlighted red in figure 5.13b
(around 10% of data zones across Scotland).

Figure 5.13b: data zones affected by
2017 scaling error

To correct this we now apply the following
methodology:


Where there is no gas consumption figure
in the BEIS data we apply the average
dz_ratio.



For data zones where there is no
electricity consumption, after investigating,
it was decided that it would appropriate to
use the gas consumption figure for the
scaling, instead of applying the average
data zone ratio. This is because for the 74
data zones where there is no electricity
consumption for heat, all but two have
90% or more of households using gas
central heating (for the remaining two the
percentages are 47 and 54).

Should users prefer, the unscaled estimates are also available within’ the Heatmap
package. Overall in the 2017 Heat Map scaling reduced total heat demand estimates
by a half. In the latest 2020 release, less scaling was required. Estimates have
improved to the extent that demand was reduced by a fifth during the scaling
process – a significant improvement.
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Figure 5.13c: Effect of scaling on heat demand estimates in 2017 and 2020

Heat demand scaling (% change)

Confidence Level

Levels of scaling have also been reduced
across almost all confidence levels.
Assessor data has required slightly
more scaling than in 2017. This is due to
the nature of the properties being
modelled. The domestic properties
consist of buildings unable to be modelled
by home analytics due to their unknown
building type. This makes any
benchmarked estimates less reliable.

Non-domestic scaling was not applied
due to limited data at a data zone level.
Non-domestic gas and electricity
consumption feature larger single users
and as such, are allocated only at a local authority level, and not data zone. This is
due to statistical disclosure control processes19 put in place by BEIS in the published
statistics.

See: https://www.gov.uk/government/statistics/lower-and-middle-super-outputareas-gas-consumption
19
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6.

Energy Supply Data
6.1

Role of energy supply data

There is a need to make the best use of existing energy, such as unused excess
heat and renewables. The energy supply layer highlights these opportunities. Data
has been identified from a range of sources that include existing and planned sites
for energy generation. A number are available as downloads from websites. The
source of energy supply data is found in the Data Dictionary20. This principally
identifies heat supply opportunities, however renewable electricity production sites
are also included, which could be linked to heat supply and storage, for example
through heat pumps.
A particularly under-used opportunity is the unused excess heat from power plants.
Often excess heat is emitted into the air through cooling towers or into nearby rivers
or oceans. It may also be possible to increase heat yield by diverting low pressure
steam from the low pressure turbine stage in steam generation plants which will
result in a small reduction in electricity but a significant increase in overall efficiency
by utilising fuel for heating. Overall the combined production of heat and electricity
will result in significantly improved efficiency compared to electricity only.
Other sources of unused excess heat are industries which may have unused excess
heat or hot water. Distilleries may be a common example of this in certain areas of
Scotland. Waste water treatment plants can be options as well because heat from
effluent can be boosted in heat pumps and exchanged into district heating; in
addition the residual biomass may be used for biogas production.
Besides these possible sources there may be other sources for heating, such as the
ongoing research into mine waters; thus, it is highly relevant to map these sources
and evaluate the relevance and distance to existing and future network for district
heating. For all these heat sources it must, of course, be technically and
economically possible to use this heat in order to make it happen.
5,486 records were identified from the following sources. The success rate in
matching data and removal of duplicates left 3,191 records in the final map (which
included some duplicates). This was a 58% success rate.

20

https://www.gov.scot/publications/scotland-heat-map-documents/
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Data Sources

6.2

Potential energy supply data sources include National and local authority
data. National data is available from:













Coal Authority
Department for Business, Energy and Industrial Strategy (BEIS) Combined
Heat and Power (CHP) Focus
Energy Saving Trust (EST)
Forestry Commission (FC)
BEIS Heat Metering and Billing Regulations (HMBR) data
Zero Waste Scotland’s (ZWS) Low Carbon Heat Database (LCHD)
BEIS – Renewable Energy Statistics (RESTATS)
Ofgem
Scottish Water (SW)
Scottish Environment Protection Agency (SEPA)
Scotch Whisky Association (SWA)
The Waste and Resources Action Programme (WRAP)

In cases where heat supply records are duplicated, the matching records have been
merged and one record removed. It is accepted that not all duplicates will be
detected due to small variation in address fields and therefore there is some
duplicate information. In these cases both records are retained in the map to provide
the most complete set of information. The local authorities able to provide cooling
tower data are provided in figure 6.2 below.
Figure 6.2: Availability of cooling tower data by local authority






















Aberdeen City
Aberdeenshire
Angus
Argyll and Bute
Clackmannanshire
Dumfries and Galloway
Dundee City
East Lothian
Falkirk
Fife
Glasgow City
Inverclyde
Moray Council
Na h-Eileanan Siar
North Ayrshire
North Lanarkshire
Orkney Islands
Scottish Borders
South Ayrshire
Stirling
West Dunbartonshire
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It should be noted that some local authorities do not have cooling towers and
therefore no data will be available.
The organisation numbers allocated to the providers of energy supply data are
provided in table 6.2 below.
Table 6.2: Organisation codes for energy supply data
Data Source
ORG_NO
Aberdeen City
1
Aberdeenshire
2
Angus Council
3
Argyll and Bute
4
Clackmannanshire
6
Coal Authority
128
Comhairle Nan Eileanan Siar
32
DECC CHP Focus
141
Dumfries and Galloway
8
Dundee City
9
East Lothian
12
Energy Savings Trust
126
Falkirk
15
Fife
16
Forestry Commission
129
Glasgow City
17
Heat Network Partnership
134
Inverclyde
19
Moray Council
21
DECC - RESTATS
132
North Ayrshire
22
North Lanarkshire
23
Orkney Islands
24
Ofgem
131
Scottish Borders
5
SCOTTISH WATER
127
SEPA
125
South Ayrshire
28
Stirling
30
Scotch Whisky Association
130
West Dunbartonshire Council
7
WRAP
133
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6.3

Waste to energy plants

SEPA also provided a collated set of information from the heat plans submitted to
them for existing and proposed waste to energy plants. This information was
converted into the appropriate database field structure and included within the heat
supply database.
6.4

Wastewater Treatment Works (WWTW)

Effluent flow figures provided by Scottish Water from WWTW sites are converted into
an estimated heat availability. This is based on a calculation of the heat potential
based on dry weather flows, effluent temperature and allowable temperature drop
across the heat pump.
The steps involved in estimating the heat available from WWTW sites is explained in
Figure 6.4 below. Steps 1 and 2 relate to the gathering of the required information in
order to undertake the analysis. Step 3 calculates the heat capacity in the effluent
based on recovering heat from effluent and discharging to the water body at 3ºC
above or below the water body temperature as required by SEPA. Step 4 then
assigns an enhancement to the capacity as a result of the use of a heat pump as the
means of recovering heat.
Figure 6.4 Steps to estimating heat from waste water treatment works
1. Scottish Water Effluent Flows
• Scottish Water have provided their WWTW average effluent discharge rates (m³/day)
for all operational assets.
• This data is assumed to represent dry weather flow (l/s)
2. Effluent Temps and SEPA water temperatures
• The effluent temperature is assumed to follow the profile shown in Appendix D
• The water body temperature is assigned based on closest proximity of WWTW and
derived from average monthly temperatures provided by SEPA 15 minute
temperature monitoring points. Temperature profiles are shown in Appendix D
• Effluent discharge is assumed to be limited to 3ºC below water body temperature
3. Heat Capacity
• Calculation of heat capacity in effluent based on flow rate and delta T across
effluent/discharge
4. Heat Pump CoP
• The heat output from a heat pump will be enhanced. This has been estimated using an
assumed coefficient of performance of the heat pump. The CoP has been assumed to
be 3, althought this is dependant upon the proposed plant and the delta T.
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6.5

Heat generation from Coal Authority

Data has been made available by the Coal Authority on historical mining locations
and mine water treatment sites. The locations of mine water treatment sites are
identified as point references in the Heat Map.
The Coal Authority make their GIS mapping data available as web mapping services
(WMS). This is an open format that is linked to the heat map through the hosted GIS
software. The following layers are included as external links embedded in the heat
map:
 Development risk and coal resource areas indicate locations of former mining
activity;
 Mine entries - contains the centre point of a mine shaft, a vertical or near
vertical entrance to a mine, or a centre point of an audit, a walkable entrance
to a mine, as shown on plans held by the Coal Authority.

6.6

Heat generation from Forestry Commission

The Forestry Commission has provided details of biomass heat generation plant in
Scotland as well as polygons indicating forestry areas across Scotland.
The polygons are imported into the heat map as a feature class and included within
the energy supply layer.

6.7

Heat generation from Scotch Whisky Association (SWA)

A list of whisky distilleries was taken from ScotchWhisky.net including estimates of
whisky production at each site. The volume of whisky has been used as a proxy for
the total heat generation capacity and demand at the individual distillery. The
calculation used is the same as the calculation of heat demand.

6.8

Heat generation from Ofgem

Ofgem’s RO/FiT/REGO/CHP databases provide a source of information regarding
heat and electricity generation resources across Scotland. The data is not UPRN
matched but does include addresses with postcodes which required manual data
matching.
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7.

Heat Networks Layer
The Heat Network layer is comprised of data from two sources:
 Heat Network Metering and Billing Regulations (OPSS and BEIS)
 Low Carbon Heat Database (Zero Waste Scotland)
The HMBR contains 1,080 records compared to 175 in the LCHD (135 of which are
operational).

Heat Network Metering and Billing Regulations Collection

7.1

The HMBR is the primary data source used for analysis of district and communal
heat networks, as it is more detailed and has much greater coverage than the LCHD.
A Network is considered within’ the scope of the regulations if;



The minimum criteria for an installation to be considered a district heat
network are 2 buildings being supplied with heat and at least 1 final customer.
All communal heating serves only one building. The minimum size for
communal heating is 2 final customers. Where a remote source is supplying a
single building with multiple occupants this is also communal heating.

The data provided by BEIS are classed as experimental statistics. The database is
currently undergoing a restructuring process with the HMBR data being presented
updated up to 31st December 2018, it is not possible to determine the operational
status of these networks and it is possible that some may no longer be operational.

7.2

Low Carbon Heat Database

The LCHD is managed by Zero Waste Scotland and was formerly referred to as the
Heat Network Partnership (HNP) database, which was updated by members of the
Heat Network Partnership (Zero Waste Scotland, Scottish Government, Energy
Savings Trust, Scottish Futures Trust, Scottish Enterprise) and reflected projects
being supported by those members. ZWS will continue to add networks they become
aware of to the database.
The LCHD does not record the number of connected buildings, only connected
customers and does not provide any data on cooling. Therefore where a network
exists in both sources, the HMBR record was used.
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In table 7 below we summarise key data from each data source.
Table 7: Summary of heat network data
Connected
Customers
HMBR
Database
Low Carbon
Heat Database
Total

Heat Capacity
(MW)

Heat Generation
(MWh)

Heat Supply
(MWh)

32,518

797,705

1,842,258,328

1,154,379,841

29,841
62,359

64,549
862,254

570,529,007
2,412,787,335

*
1,154,379,841

*Figure not provided

7.3

GIS Mapping of heat networks

Where possible, if a valid UPRN was provided, a network is represented as a point
feature of this building. Where a valid UPRN is not provided the network is mapped
as the centroid of the postcode. Figure 7.3 below shows the location of the heat
networks by the mapping methodology. Therefore the point data may not necessarily
represent the exact geographical location. Whilst every attempt has been made to
remove duplicates, incomplete address information means that some may still be
present.
Figure 7.3: Location of heat networks in Scotland
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8.

Tenure
Tenure data shows if a property is rented or owned. Groups of properties, such as
council houses or socially rented properties can provide valuable anchor loads for
heat networks, or reduce cost of measures such as energy efficiency through
economies of scale. The tenure layer can be divided into two data types; data by
area and point data.
This enables the heat map user to view the proportions of tenure types over wider
areas as well as at individual building level. Data by area includes the Census 2011
records, which are divided into data zone polygons. The point data from Councils
and registered social landlords shows the location of individual properties owned by
Local Authorities and housing associations (data provided by the Scottish Federation
of Housing Associations).
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9.

Opportunities and Constraints
A series of layers were provided by Historic Scotland and Scottish Government.
These are combined in a geodatabase and directly inserted into the heat map. They
can be used to identify historical buildings that may contribute as significant heat
demands.
In addition this layer contains planning information relating to historic buildings and
monuments and conservation areas. There other environmental constraints maps
can be overlaid on the map to assist with identification of planning constraints arising
from environmental or building conservation restrictions.
The layers within this geodatabase are as follows:





Historic Scotland
Conservation Areas
Scottish Index of Multiple Deprivation
Surface Water Features will be made available through the Ordnance Survey
Address Base product
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10. Appendices
10.1 Appendix A: Abbreviations
BEIS
BRE
CC
CHP
CIBSE
CL
CT
DH
DPIA
DZ
EPC
EST
FC
GIS
HES
HMBR
HNP
LA
LCHD
LHEES
MPRN
MW
MWh
OS
OPSS
RES
RESTATS
SAP
SEPA
SFHA
SG
SGN
SHCS
SIMD
SW
SWA
TOID
UPRN
WMS
WWTW
WRAP
ZWS

Department for Business, Energy and Industrial Strategy
Building Research Establishment
Calculation Code
Combined Heat and Power
Chartered Institute of Building Services Engineers
Confidence Level
Carbon Trust
District Heating
Data Protection Impact Assessment
Data Zone
Energy Performance Certificate
Energy Saving Trust
Forestry Commission
Geographical Information System
Historic Environment Scotland
Heat Metering and Billing Regulation
Heat Network Partnership
Local Authority
Low Carbon Heat Database
Local Heat and Energy Efficiency Strategies
Meter Point Reference Number
Megawatt
Megawatt Hour
Ordnance Survey
Office for Product Safety and Standards
Resource Efficient Scotland
Renewable Energy Statistics
Standard Assessment Procedure
Scottish Environmental Protection Agency
Scottish Federation of Housing Associations
Scottish Government
Scotia Gas Networks
Scottish House Condition Survey
Scottish Index of Multiple Deprivation
Scottish Water
Scotch Whisky Association
Topographical Identifier
Unique Property Reference Number
Web Mapping Services
Waste Water Treatment Works
Waste and Resources Action Programme
Zero Waste Scotland
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10.2 Appendix B: Map Layers
Table 10.2a: Description of layers in the Scotland Heat Map 2020
Layer Group

Sub -layers

Heat demand

Heat demand by property point data
Home Analytics / domestic EPC point data
Non domestic EPC point data
Heat demand rasters (50m, 250m, 500m & 1 km resolution).
Confidence level raster (50m, 250m, 500m & 1 km resolution).
Heat demand by settlement and datazone
Tenure by area (Census by data zone)
SFHA point data
Housing association point data (where separate from SFHA)
Local authority point data
Energy suppliers point data
SNH wind farm polygons
Geological data
Borehole temperature points
Coal Authority risk zones
Heat network point data
Listed building points
Conservation areas and gardens and designed landscapes
polygons
Scheduled monument polygons
Local authority boundary outlines
Postcode area outlines
Census intermediate zone outlines
Data zone outlines
Settlement boundaries
Domestic gas demand by data zone
Domestic electricity demand by data zone

Housing tenure

Energy supply
Geothermal potential

Heat networks
HES heritage
environment data

Geographic
boundaries

DECC (now BEIS)
data
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Table 10.2b: Description of layers in the Scotland Heat Map 2017
Layer Group

Sub -layers

Heat Demand

Heat demand by property (point data)
Heat demand rasters (50m, 250m, 500m & 1 km resolution.
Major heat anchor loads
Confidence level raster
Tenure by area (Census by data zone)
SFHA point data
Housing association point data (where separate from SFHA)
Local authority point data
Suppliers point data (all technology)
Wind farms (polygons)
Geothermal layers
Coal Authority
Forestry Commission
Borehole Temperatures
Heat Network Partnership point data
EST point data
SG network layouts (polylines)
DH network operator layouts (polylines)
Local Development plan areas
Building rates for LDP area
Planning permissions
Building completion certificates
Historic Scotland data on buildings and areas of heritage value
Conservation areas
Scottish Index of Multiple Deprivation
Scotland boundary outline
Local Authority (council) boundary outlines and names
Intermediate Geography outlines
Data Zone (boundary outlines and identifiers)
Postcode area outlines
Settlement boundaries
Gas pipes (provided by SGN)

Tenure

Heat Supply

District Heating
Networks

Planning and
Economic
Development
Opportunities and
Constraints
Layer Options

Additional
Utilities Layouts
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Table 10.2c: Heat Demand data layer field information 2020
Type
GeoDB
Feature
Class

Name
Heatdemand.gdb
HeatdemandPoints(xxx)
(Can be called
HeatDemandIntermed/Heatd
emandLyr1 or similar)

Fields

UPRN
X_Coordinate
Y_Coordinate
CalcCode

Heatdemand
Heatdemand_Experimental
Heatdemand_Scaled
TM46_Heat_Demand
Average_Degree_Day
Meterpoint_Benchmark
Non_Degree_Days

CALCULATEDAREAVALUE

confidence
toid
Sourcetype
GeoDB
Feature
class

Distinct Heat Demand Data
Sources.gdb
HA_EPC
Nondomestic_EPC

Description
The principal heat demand layer, unifying the
information from the sub-layers. Rasters are
based on the heat demand from this layer. The
basis of this layer is the points from OS
AddressBasePlus, hence most of the fields are
described in the accompanying metadatadescription for this product.
The UPRN values, used as the fundamental
join field to other datasets.
X-coordinates (British National Grid)
Y-coordinates (British National Grid)
Code for the source of the heat demand value,
i.e. the sub-layer and possibly selected parts of
this, based on availability of data. *See table 1
The heat demand value in KWH, obtained from
the source of highest quality.
Alternative heat demand estimate derived using
BEIS Meterpoint benchmarks.
Scaled adjustment to the original heat demand
estimate.
Heat demand benchmark derived from CIBSE
TM 46.
Average number of degree days for the point's
surrounding postcode.
Heat demand benchmark derived from BEIS
Meterpoint data.
Percentage of heat demand that should be
adjusted for degree days for building type
[CIBSE TM46 (Table 1c)].
The area of the polygon that the point falls
within in the OS Master Map product. Used as
base-value in benchmarking (CalcCode=1).
The confidence assigned to the heat demand
value.
The ID of the OS Master Map polygon.
The type of source (Domestic, non-domestic or
other).
Geodatabase containing the Home Analytics
and EPC data.
Projected Home Analytics and domestic EPC
data.
Projected non-domestic EPC data.
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10.3 Appendix C: Guide to recreating 2020 layers
The 2017 Scotland Heat Map package for local authorities contained individual GIS
layers dividing the full heat demand points into domestic and non-domestic
properties, public sector properties, and distilleries. In order to reduce the complexity
of the heat map package, these layers are not included in the current update.
However, it is possible to construct them by selection from the full heat demand
points if required.
In Arc Map:
In the Arc map document, go to 'Selection' > 'Select by Attributes'
In the dialogue box, select HeatdemandPoints from the 'Layer' dropdown menu.


To create a domestic / non-domestic selection use the expression:
Sourcetype = 'Domestic'



To create a public sector properties selection use the expression: confidence
=5



To select all data from the Scottish Whiskey Association (if applicable to the
area), use the expression: Datasource = 'ORG_130'

The selection can be saved as a new layer or shapefile by right clicking on the
HeatdemandPoints layer again, and selecting ‘Data’ > ‘Export Data’.

In QGIS:
In the QGIS project, right click the HeatdemandPoints layer and open the attribute
table.
On the toolbar at the top of the attribute table, select the ‘Select features using an
expression’ icon.
Use the expressions above to return the appropriate selections.
The selection can be saved as a new layer or shapefile by right clicking on the
HeatdemandPoints layer again, and selecting ‘Save as’, remembering to select the
‘Save only selected features’ checkbox.

65

10.4 Appendix D: Gas Meter Point Benchmarks by Functional Group
Building Functional Group (CIBSE)

Meter point
Benchmark
(Kw/m2)

Bar, pub or licensed club

246

Clinic

163

Cold storage†

166

Covered car park†
Cultural activities

4,697
94

Domestic*

128

Dry sports leisure facility

110

Emergency services

196

Entertainment halls

108

Fitness and health centre

90

General accommodation

356

General office

148

General retail**

135

High street agency

129

Hospital (clinical and research

396

Hotel

162

Industrial*

92

Laboratory or operating theatre

160

Long term residential

209

No Demand

--

Public buildings with light usage

148

Public waiting or circulation

145

Restaurant

596

Schools and seasonal public buildings

139

Storage facility

80

Swimming pool centre

369

Terminal

200

University campus

109

Workshop

* Not present in TM46
** Due to the nature of AddressBase
classes the type and size of retail store
cannot be determined. Therefore the
categories of large non-food and food
store are included in this category.
† Due to the small sample size of
properties these figures may be
unreliable,
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ºC
ºC
ºC

K
J/g
kWh/m³/h
kWh/m³/h

kWh/m³

Delta T
Heat Abstraction Capacity
Heat Abstraction Capacity
Delivered Heat Capacity

Monthly Heat Capacity

Units

Days
Hours
Temp Effluent
Temp River
Temp Discharge

Sea, St Andrews

2.5
10.5
2.9
4.1

31
744
7
7.5
4.5

31

4.2
17.6
4.9
6.9

28
672
8
6.8
3.8

February

59

February
N/A
N/A
2.897229
3.4065035
3.8631
4.3723745
5.2244
5.7336745

March

5.4
22.6
6.3
8.8

31
744
9
6.6
3.6

90

March
N/A
N/A
2.9572352
3.4665096
3.9704
4.4796745
5.3352
5.8444745

April

6.3
26.4
7.3
10.2

30
720
10.5
7.2
4.2

120

April
N/A
N/A
3.0495827
3.5588572
4.128725
4.6379995
5.518275
6.0275495

May

5.8
24.3
6.7
9.3

31
744
12
9.2
6.2

151

May
N/A
N/A
3.1448141
3.6540885
4.2839
4.7931745
5.7216
6.2308745

June

5.5
23.0
6.4
8.7

30
720
14
11.5
8.5

181

June
N/A
N/A
3.2764311
3.7857056
4.4859
4.9951745
6.0242
6.5334745

July

5.5
23.0
6.4
8.6

31
744
16
13.5
10.5

212

July
2.2519885
2.761263
3.4135567
3.9228312
4.6823
5.1915745
6.3628
6.8720745

5.9
24.7
6.9
9.1

30
720
17
14.1
11.1

August

242

August
2.2995504
2.8088248
3.4842568
3.9935313
4.7784
5.2876745
6.5456
7.0548745

304

October
2.2519885
2.761263
3.4135567
3.9228312
4.6823
5.1915745
6.3628
6.8720745

7.2
30.1
8.4
11.1

31
744
17.5
13.3
10.3

6.8
28.5
7.9
10.6

31
744
16
12.2
9.2

September October

273

September
2.3237067
2.8329811
3.5201541
4.0294286
4.825925
5.3351995
6.640375
7.1496495

4.7
19.7
5.5
7.5

30
720
12.5
10.8
7.8

November

334

November
N/A
N/A
3.1772142
3.6864886
4.334925
4.8441995
5.793875
6.3031495

1.9
7.9
2.2
3.1

31
744
8
9.1
6.1

December

365

December
N/A
N/A
2.897229
3.4065035
3.8631
4.3723745
5.2244
5.7336745

3082.515197 4643.336 6562.442 7332.073 6904.843 6254.549 6382.939 6586.383 8280.897 7891.634 5396.938 2325.616

January

Month

Typical Heat Pump Scale (MW)
20
January
COP (85°C HW) before N/A
scale factor
COP (85°C HW)
N/A
COP (70°C HW) before scale
2.838440448
factor
COP (70°C HW)
3.347714934
COP (55°C HW)before scale factor
3.7544
COP (55°C HW)
4.263674487
COP (40°C HW)before scale factor
5.1226
COP (40°C HW)
5.631874487

10.5 Appendix E: Example calculation of annual heat capacity of a WWTW
with discharge to sea
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10.6 Appendix F: Heat Map Styles
The heat map styles are illustrated in the following pages to describe the colours,
symbols and icons used in the heat map. The colours were chosen to display as
clearly as possible and to be accessible to colour blind and to be print friendly.
References are included to link each of the styles back to the relevant page in the
document describing how the layer is calculated. The complexity of the data has
been reflected by choosing appropriate symbols to differentiate heat supply and
demand. Heat supply is denoted as an inverted teardrop and heat demand as colour
coded icons.
Figure 10.6a: DECC Gas
RGB
Low to high demand
(255, 255, 128)
(250, 209, 85)
(242, 167, 46)
(173, 83, 19)
(107, 0, 0)

Figure 10.6b: DECC Electricity
RGB
Low to high demand
(215, 240, 175)
(181, 201, 137)
(152, 168, 103)
(121, 135, 72)
(96, 107, 45)

(Refer to section 5.13)
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Figure 10.6c: District heating networks
RGB
Red
(231,41,138)
Green
(27,158,119)

(Refer to section 7)
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Figure 10.6d: Energy Supply

70

The heat supply is denoted as an inverted teardrop and the colours denote the
following:
 Yellow represents energy derived from solar sources
 Green represents energy derived from the ground
 Blue represents energy derived from water
 White represents cooling
 Red represents energy derived from combustion or nuclear

(Refer to section 6)
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Figure 10.6e: Heat demand
RGB

Blue
(43,131,186)
Green
(171,221,164)
Yellow
(255,255,191)
Orange
(253,174,97)
Red
(215,25,28)

(153,52,4)
(217,95,14)
(254,153,41)
(254,217,142)
(255,255,212)
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RGB
Blue
(43,131,186)
Green
(171,221,164)
Orange
(253,174,97)
Red
(215,25,28)
RGB

Blue
(43,131,186)
Green
(171,221,164)
Yellow
(255,255,191)
Orange
(253,174,97)
Red
(215,25,28)

(Refer to section 5)

73

Figure 10.6f: Geographic boundaries

74

Figure 10.6g: HES heritage environment data

(Refer to section 9)
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Figure 10.6h: Housing Tenure
RGB

(250,233,212)
(235,187,160)
(217,144,113)
(194,103,70)
(171,65,36)

(220,245,233)
(167,207,180)
(118,168,130)
(74,135,88)
(34,102,51)

(182,237,240)
(116,180,232)
(31,131,224)
(29,68,184)
(9,9,145)

(Refer to section 8)
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10.7 Appendix G: Practical Applications of Heat Mapping
National Policy

The heat map is a useful tool in the context of developing a heat strategy and
planning for Scotland and will show a national picture of how heat is generated and
used. The map can play a fundamental informative and illustrative role in the future
evolution of heat policy.
In terms of heat demand the map will show where concentrations of heat exist at a
national level and the underlying data will allow simple evaluations of heat density.
This can broadly inform policy on where heat networks may be viable or where
dedicated heating systems are more appropriate.
The map will be capable of identifying areas where fuel poverty is expected to exist.
This could be used to inform policy decisions that address the social and economic
impact of decisions affecting heat supply.
The map may also be capable of illustrating the predominating fuels for heating on a
national level to inform policy on strategic planning of fuel distribution infrastructure
and fuel supply chains. One example of how the map might be used is in
determining regional planning areas for biomass, heat pumps, gas network
infrastructure or district heating as the primary heat supply.
In terms of heat generation and a transition to renewable forms of heat production
the map will be capable of showing all heat production assets at a national level.
This will inform the location of additional capacity and could be used, in conjunction
with infrastructure planning for electricity generation, to support strategic decisions
regarding where to locate cogeneration assets.
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Strategic Planning

At a regional planning and Local Authority planning level it is expected that heat
maps will play an important role in planning for future infrastructure requirements.
The map will show where concentrations of heat demand exist and the general heat
density. This can broadly inform local policy on where heat networks may be viable
or areas where there may be more demand for individual renewable heat sources.
An ability to overlay local development planning areas on the heat map will illustrate
heat network opportunities. This can help to inform public or private sector
infrastructure investment plans.
Knowing where the heat will be consumed and which amount of heat is crucial in a
future with sustainable energy planning. By producing the heat near the need, losses
can be reduced and make heat distribution more economically feasible. Reduced
losses results in less use of fuels (and lower CO2-emissions in cases where fossil
fuel is used). Sustainable energy plans could then inform Local Development Plans.
Heat maps are capable of identifying areas where fuel poverty is expected to exist.
Where possible heat networks should support the goal of reducing fuel poverty.
Local development which can assist making a connection to a fuel poor area viable
could be encouraged by the development plan. This could be used to inform local
policy decisions that address the social and economic impact of decisions affecting
heat supply.
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Illustration of heat demand and supply overlay on local authority planning
areas

The map may also be capable of illustrating the predominating fuels for heating at a
Local Authority level to inform infrastructure planning. Local Authorities may
consider assigning heat supply zones based on natural gas, district heating, heat
pumps, biomass, etc. Future planning of these zones may consider, for example,
installing infrastructure to convert properties with primary fuel supply from the natural
gas grid to district heating. Heat zones and policies can become material in
development management decision making.
In terms of heat generation and a transition to renewable forms of heat production
heat maps are capable of showing existing and proposed heat production assets at a
regional or Local Authority level. This will inform the planning of additional capacity
and could be used, in conjunction with the planning of electricity network
infrastructure, to support strategic decisions regarding where to locate cogeneration
assets.
Future energy planning may be likely to be conducted in three levels:
 Dense development
 Small urban areas
 Rural areas
They should be treated differently due to the variation in demand density revealed
through the heat mapping process. Areas with high heat density are more likely to be
feasible for DH, as are some smaller urban areas. In rural areas other approaches
and sources of heat may be applicable and more suitable.
79

Site Identification

Possibly the most pertinent function of the heat map is to identify where heat
generation and demand exist in close proximity. The data gathering and cleaning
process explains how the map is developed to allow a visual assessment of these
opportunities. This may be part of preparing a Local Development Plan.
Local Authorities or other public sector organisations may choose to identify potential
investment opportunities, for example through the preparation of a Sustainable
Energy Action Plan. In addition the private sector may use the web based tool to
initially assess opportunities.
It is expected that the site identification stage will involve a visual assessment of
opportunity and have limited detailed analysis. This stage would typically comprise a
technology options appraisal to assess where there is potential for investment in new
technology or integration of existing and planned heat generation and recovery. The
suitability of heat technology will depend on a specific set of criteria for each subject
site. The following list of technologies may be considered (this list is not exhaustive):•
•
•
•
•
•
•
•

Energy efficiency
Biomass heating
Combined heat and power
Heat only boilers
Capture of waste heat from wastewater, waste to energy or industrial
effluent and flue gas emissions
Biofuel CHP
Biogas CHP using energy from waste through Anaerobic Digestion
Solar thermal
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•
•

Ground source heat pumps (possibly in combination with wind or PV)
Deep Geothermal

At this stage it is appropriate to identify, screen (and discard as appropriate) options
and sub options so that a long list of opportunities can be identified. This long list will
be further refined by more detailed feasibility studies explained below.
The screening may include consideration of multiple criteria for evaluation of site and
technology options to briefly assess opportunities and barriers for implementation.
Other GIS layers may be overlaid at this stage, for example to identify fuel and
planning risks. The heat map may assist with consideration of some or all of the
following at the initial site identification stage:
•
Fuel risk: Current and future local availability and cost of fuel
•
Policy compliance: Ability to comply with current and future local, regional
and national energy policy and to meet appropriate carbon reduction
targets.
•
Space requirement: Estimate of relative space requirements considering
plant equipment, fuel storage and handling.
•
Development and planning policy implications, taking into account barriers
to achieving planning approval (notably environmental designated zones,
such as air quality, flooding, ecology, etc).

Detailed Feasibility

The site identification stage may generate a large number of opportunities, which
can be refined through screening. Selected preferred sites can then be subject to
detailed feasibility which will involve a more rigorous technical and economic
appraisal of a proposed energy system.
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A heat map can provide the primary dataset for the feasibility by identifying heat
demand at an individual property level. Many data sets have limitations for public
access. Data protection will be an important feature at this stage and sharing of
individual property data, and other potentially sensitive data, with third parties will not
be possible.
The feasibility study will review existing heat demand and introduce future demand
from planned development. Peak and diversified demands will be assessed based
on typical profiles for different property types. Time domain information to illustrate
annual and daily demand profiles may be beneficial but is not within the scope of the
current project.
For new developments, demand and annual consumption data will be calculated and
the development phasing will be an important aspect of the technical and economic
model. The GIS tool could be refined on a project basis to include projected
developments (although it is cautioned against publishing future demand in the
national heat map).
Het maps can be used to provide details, including plant operator contact details for
existing generation potential. The feasibility study will need to assess the viability of
heat off-take in greater detail. Heat maps can also illustrate other potential available
energy resources such as geothermal and biomass fuel resources. In addition other
GIS data overlays may be used to identify solar or wind resources but are not within
the scope of this heat map.
The feasibility study will typically be developed to present a technical and economic
model for the network, along with carbon savings to support an outline business
case.
Where feasibility studies conclude that a project is viable and the project reaches a
determined stage of project development (i.e. planning permission) then the national
map could be updated to show planned (and subsequently completed) network
layouts.
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10.8 Appendix H: AddressBase Class Filter
The following AddressBase categories were filtered out. The full list of all OS
AddressBase classes is available on the OS websitei.
CA02OY

Oyster / Mussel Bed

CA03SH

Smallholding

CA03WB

Watercress Bed

CC06MC

Military Cemetery

CC11

CCTV

CI05SF

Solid Fuel Distribution

CI05TD

Timber Distribution

CL06PF

Playing Field

CL06RG

Recreation Ground

CL06SK

Skateboarding Facility

CL06TN

Public Tennis Court

CL08MX

Model Village Site

CL09

Beach Hut (Recreational, Non-Residential Use Only)

CM05ZS

Assessment / Development Services

CR11

Automated Teller Machine (ATM)

CS

Storage Land

CS02

Builders’ Yard

CT01AF

Airfield

CT01HT

Heliport / Helipad

CT02

Bus Shelter

CT03

Car / Coach / Commercial Vehicle / Taxi Parking / Park And Ride Site

CT03PK

Public Park And Ride

CT03PP

Public Car Parking

CT03PU

Public Coach Parking

CT03VP

Public Commercial Vehicle Parking

CT06

Mooring

CT09

Transport Track / Way

CT09CL

Cliff Railway

CT09CX

Chair Lift / Cable Car / Ski Tow

CT09MO

Monorail

CT11AD

Aqueduct

CT11LK

Lock

CT11WE

Weir

CT11WG

Weighbridge / Load Gauge

CT12

Overnight Lorry Park

CT13NB

Non-Tanker Nautical Berthing

CT13NF

Nautical Refuelling Facility

CT13SA

Slipway

CT13TK

Tanker Berthing

CU02

Landfill

CU03WU

Wind Turbine
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CU06TE

Telecommunications Mast

CU08GG

Gas Governor

CU08GH

Gas Holder

CU09CQ

Cable Terminal Station

CU09SE

Satellite Earth Station

CU11

Telephone Box

CU11OP

Other Public Telephones

CU12

Dam

CX03AA

Air Sea Rescue / Air Ambulance

CZ01

Advertising Hoarding

CZ02

Tourist Information Signage

CZ02VI

Visitor Information

CZ03

Traffic Information Signage

L

Land

LA

Agricultural - Applicable to land in farm ownership and not run as a separate business enterprise

LA01

Grazing Land

LA02

Permanent Crop / Crop Rotation

LA02OC

Orchard

LB99BD

Bandstand

LC

Burial Ground

LC01

Historic / Disused Cemetery / Graveyard

LD01CC

Commercial Construction Site

LD01CO

Community Construction Site

LD01RN

Residential Construction Site

LD01TC

Transport Construction Site

LF

Forestry

LF02

Forest / Arboretum / Pinetum (Managed / Unmanaged)

LF02AU

Arboretum

LF03

Woodland

LL

Allotment

LM

Amenity - Open areas not attracting visitors

LM01

Landscaped Roundabout

LM02

Verge / Central Reservation

LM02NV

Natural Central Reservation

LM02VE

Natural Verge

LM03

Maintained Amenity Land

LM04

Maintained Surfaced Area

LM04MV

Made Central Reservation

LM04PV

Pavement

LO

Open Space

LO01

Heath / Moorland

LP

Park

LP01

Public Park / Garden

LP02

Public Open Space / Nature Reserve

LP03

Playground

LP03PA

Play Area
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LP03PD

Paddling Pool

LP04

Private Park / Garden

LU

Unused Land

LU01

Vacant / Derelict Land

LW

Water

LW01

Lake / Reservoir

LW01BP

Balancing Pond

LW01BV

Buried Reservoir

LW02

Named Pond

LW02DE

Dew Pond

LW02DP

Decoy Pond

LW02IW

Static Water

LW03

Waterway

LW03DR

Drain

LW03LR

Leats / Races

MA99AR

Army Military Range

MB99TG

Military Target

MF99UR

Air Force Military Range

MN99VR

Naval Military Range

O

Other (Ordnance Survey Only)

OA

Aid To Navigation

OA01

Aid To Aeronautical Navigation

OA01AL

Aeronautical Navigation Beacon / Light

OA01LL

Landing Light

OA01SQ

Signal Square

OA01WK

Wind Sock / Wind Tee

OA02

Aid To Nautical Navigation

OA02DM

Daymark

OA02FG

Fog Horn Warning

OA02NL

Nautical Navigation Beacon / Light

OA03

Aid To Road Navigation

OA03GP

Guide Post

OC

Coastal Protection / Flood Prevention

OC01

Boulder Wall / Sea Wall

OC02

Flood Gate / Flood Sluice Gate / Flood Valve

OC03

Groyne

OC04

Rip-Rap

OE

Emergency Support

OE01

Beach Office / First Aid Facility

OE02

Emergency Telephone (Non Motorway)

OE03

Fire Alarm Structure / Fire Observation Tower / Fire Beater Facility

OE04

Emergency Equipment Point / Emergency Siren / Warning Flag

OE06

LIfe / Belt / Buoy / Float / Jacket / Safety Rope

OF

Street Furniture

OG

Agricultural Support Objects

OG01

Fish Ladder / Lock / Pen / Trap
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OG02

Livestock Pen / Dip

OG03

Currick

OG04

Slurry Bed / Pit

OI01

Adit / Incline / Level

OI02

Caisson / Dry Dock / Grid

OI03

Channel / Conveyor / Conduit / Pipe

OI05

Crane / Hoist / Winch / Material Elevator

OI06

Flare Stack

OI11

Industrial Overflow / Sluice / Valve / Valve Housing

OI13

Solar Panel / Waterwheel

OI14

Telephone Pole / Post

OI15

Electricity Distribution Pole / Pylon

ON

Significant Natural Object

ON01

Boundary / Significant / Historic Tree / Pollard

ON02

Boundary / Significant Rock / Boulder

ON03

Natural Hole (Blow / Shake / Swallow)

OO

Ornamental / Cultural Object

OO03

Simple Ornamental Object

OO04

Maze

OP

Sport / Leisure Support

OP01

Butt / Hide

OP02

Gallop / Ride

OP03

Miniature Railway

OR01

Postal Box

OR02

Postal Delivery Box / Pouch

OR03

PO Box

OR04

Additional Mail / Packet Addressee

OS

Scientific / Observation Support

OS02

Radar / Satellite Infrastructure

OS03

Telescope / Observation Infrastructure / Astronomy

OT

Transport Support

OT01

Cattle Grid / Ford

OT02

Elevator / Escalator / Steps

OT03

Footbridge / Walkway

OT04

Pole / Post / Bollard (Restricting Vehicular Access)

OT05

Subway / Underpass

OT07

Lay-By

OT08

Level Crossing

OT09

Mail Pick Up

OT10

Railway Pedestrian Crossing

OT11

Railway Buffer

OT12

Rail Drag

OT14

Rail Kilometre Distance Marker

OT15

Railway Lighting

OT16

Rail Mile Distance Marker

OT17

Railway Turntable
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OT18

Rail Weighbridge

OT19

Rail Signalling

OT20

Railway Traverse

OT21

Goods Tramway

OT22

Road Drag

OT23

Vehicle Dip

OT24

Road Turntable

OT25

Road Mile Distance Marker

OT26

Road Kilometre Distance Marker

OT27

Road Infrastructure Services

OU

Unsupported Site

OU01

Cycle Parking Facility

OU04

Picnic / Barbeque Site

OU05

Travelling Persons Site

OU08

Shelter (Not Including Bus Shelter)

RC

Car Park Space

RC01

Allocated Parking

Z

Object of Interest

ZA

Archaeological Dig Site

ZM

Monument

ZM01

Obelisk / Milestone / Standing Stone

ZM01OB

Obelisk

ZM01ST

Standing Stone

ZM02

Memorial / Market Cross

ZM03

Statue

ZM05BS

Boundary Stone

ZM05CE

Cascade / Fountain

ZM05PN

Permanent Art Display / Sculpture

ZU

Underground Feature

ZU01

Cave

ZU04

Pothole / Natural Hole

ZV

Other Underground Feature

ZV02

Disused Mine

ZV02MI

Mineral Mining / Inactive

ZV02OI

Oil And / Gas Extraction/ Inactive

ZV02QI

Mineral Quarrying And / Open Extraction / Inactive

ZV03

Well / Spring

ZV03SG

Spring

ZV03WL

Well

ZW99LG

Lych Gate

ZW99SU

Stupa

i

https://www.ordnancesurvey.co.uk/documents/product-support/support/addressbase-productclassification-scheme.zip
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