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Executive summary 

Project objective  

Discovery work  

• Understanding the heat profiles of building and surface materials to targeting grants and investments for 

greening (e.g. tree planting schemes, parks, green roofs) and blueing strategies (e.g. increasing water 

features to cool an area, such as fountains or new access to water features).  

• Use the data to identify schools and colleges of greatest heat risk. Once the estate-wide heat risks are 

understood, prioritise, alongside the other climate change risks of flood and water scarcity, to develop 

solutions which are nature-based solutions, wherever possible. 

• Use the data to support the heatwave plan for the UK for targeting resources and creating impactful 

communication plans. At times of excessive heat, could it be used to focus resources to those most at 

need and help predict where NHS might get increased Accident & Emergency (A&E) attendances. 
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• The data could be used in the Office for National Statistics 5-year project assessing the link between 

health and environment – what conditions impact or improve health and how this impacts the country 

as a whole 

• The data could be used by local authority planners to remotely check if planning conditions around heat 

have been met. 

Recommendations 
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To monitor future heat waves in the UK there is also a need 

to deliver climate quality heat data at appropriate resolutions in near-real time

Recommendation 3 

End users equally preferred bulk download (39%) or access via Application programme Interfaces (39%). 

Bulk download can be provided by NCEO but an appropriate route for supply is via existing via Application 

programme Interfaces (API) routes such as the Ordnance Survey OS Data Hub APIs (or other API 

providers) which is commonly used by PSGA members and licensed partners to access Ordnance Survey 

products. We also recommend a clearly defined refresh plan or a notification subscription system so users 

can return to bulk download new data when notified. To enable UK community uptake, users should be 

able to access British National Grid positioned GIS ready data accessed via the OS Data Hub for immediate 

use. 

1

This project has indicated a lack of awareness in the data products available from the Earth observation 

community to support end user needs. Therefore, w focused training course or programme 

for PSGA users. This could support wider uptake of Earth observation data and services. 

 
1 https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapital/ecosystemaccountsforurbanareas  

2  

https://www.theccc.org.uk/wp-content/uploads/2019/07/Outcomes-Heat-preventable-deaths-case-study.pdf)
https://www.theccc.org.uk/wp-content/uploads/2019/07/Outcomes-Heat-preventable-deaths-case-study.pdf)
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Glossary 

https://www.bgs.ac.uk/
https://www.gov.uk/government/organisations/the-coal-authority
https://www.gov.uk/government/organisations/land-registry
https://www.ordnancesurvey.co.uk/
https://www.gov.uk/government/organisations/uk-hydrographic-office
https://www.gov.uk/government/organisations/valuation-office-agency
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1. Project Background  

1.1 The need 

 

1.2 The Project Mission 

 
3  (Independent Assessment of UK Climate Risk Advice to Government for the UK’s third Climate Change Risk Assessment (CCRA3) 

https://www.ukclimaterisk.org/ 
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1.3 Why Now? 

 

1.4 Partners and Roles 

1. 

2. 

 
4 Climate emergency declarations in the United Kingdom - Wikipedia 

https://en.wikipedia.org/wiki/Climate_emergency_declarations_in_the_United_Kingdom
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1.5 Outcomes 
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2. OS technical discovery 

In summary, the NCEO supplied the initial pre-project data in Network Common Data Format (netCDF). 

This is a common format for sharing array structured scientific data.  While netCDF files can typically be 

opened in most Geographic Information Systems (GIS), Ordnance Survey encountered problems rendering 

the data. Ordnance Survey therefore took the decision to convert the data into a more familiar Tag Image 

File Format (TIFF) and also supply this to the end users to enable a comparison of the two formats by 

customers. 

The information contained in the data consisted of  

• Latitude (LAT) 

• Discomfort Index (DI)  

• Normalised Difference Vegetation Index (NDVI)  

• Longitude (LON) 

• Land Surface Temperature in Kelvin (LST) - a surface ‘skin’ measurement of temperature  

• Land Surface Temperature in Centigrade (LST_degC) - a surface ‘skin’ measurement of temperature 

• Urban Heat Index (UHI) – a measure highlighting the difference in the ability of an environment to 

absorb and hold heat 

During this early technical phase, the following key points were identified:  

• A requirement for embedded metadata to easily identify each product, including a defined Coordinate 

Reference System useful for the customer. In the UK this would be British National Grid (BNG) which 

would align the data with Ordnance Survey data.  

• The naming format needs to be consistent and intuitive. 

 

Once processed, the data was provided to the Ordnance Survey rapid prototyping team to set up external 

access to the data, ready for end user discovery. 
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3. The customer discovery  

3.1 Research design 
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3.2 Heat Data Case Studies 

Heat Vulnerability Index 
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Infrastructure at Risk 

 

Figure 2 Infrastructure at risk 
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Greenspace 

Figure 3 Visualising greenspace 
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4. Results 

• 

• 

• 

• 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4.1 Sectoral Specific Reponses 

Local Authorities  



 

 
March 2022 OFFICIAL 

 

© Ordnance Survey Ltd 2022 Page 17 of 44 
 

• 

• 

• 

• 

• 

• 

• 

 
5 https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapital/ecosystemaccountsforurbanareas  

6 Overheating: Approved Document O - GOV.UK (www.gov.uk) 

https://www.gov.uk/government/publications/overheating-approved-document-o
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Government bodies 

• 

• 

• 

• 

Small and Medium Enterprises (SME’s), consultants, corporates, third sector 

 
7 Sustainability & Climate Change: A draft strategy for the education & children’s services systems (publishing.service.gov.uk)  

8 https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/research/ukcp/ukcp18-guidance---representative-concentration-

pathways.pdf 

9 https://www.metoffice.gov.uk/research/approach/collaboration/ukcp 

 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1031454%2FSCC_DRAFT_Strategy.pdf&data=04%7C01%7CDonna.Lyndsay%40os.uk%7Cf82b37b14893418fe61208d9e255a57c%7C7988742dc5434b9a87a910a7b354d289%7C0%7C0%7C637789679737701530%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=my40kyLjy%2FGcp%2BdlFf9pWtffxn5MtGZiXZvxREECqa0%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1031454%2FSCC_DRAFT_Strategy.pdf&data=04%7C01%7CDonna.Lyndsay%40os.uk%7Cf82b37b14893418fe61208d9e255a57c%7C7988742dc5434b9a87a910a7b354d289%7C0%7C0%7C637789679737701530%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=my40kyLjy%2FGcp%2BdlFf9pWtffxn5MtGZiXZvxREECqa0%3D&reserved=0
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1031454/SCC_DRAFT_Strategy.pdf
https://www.metoffice.gov.uk/research/approach/collaboration/ukcp
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Office for National Statistics (ONS) feedback 

• 

• 

• 
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• 

• 

• 

• 

• 
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5.  Specific Customer Use cases  

5.1 Use case 1: Supporting the heatwave plan for the England. 

 
10 Heat-health Alert service - Met Office 

11 Heatwave Plan for England (publishing.service.gov.uk) 

https://www.metoffice.gov.uk/weather/warnings-and-advice/seasonal-advice/heat-health-alert-service
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888668/Heatwave_plan_for_England_2020.pdf
https://www.metoffice.gov.uk/weather/warnings-and-advice/seasonal-advice/heat-health-alert-service
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888668/Heatwave_plan_for_England_2020.pdf
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5.2 Use case 2: Planning and building regulations 
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12 https://www.gov.uk/government/publications/overheating-approved-document-o 

13 https://data.london.gov.uk/dataset/green-infrastructure-focus-map 

14 UK Climate Change Risk Assesment 2022 (publishing.service.gov.uk) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1047003/climate-change-risk-assessment-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1047003/climate-change-risk-assessment-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1047003/climate-change-risk-assessment-2022.pdf
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5.3 Use case 3 – School Resilience planning - Department for 
Education 

 
15 Sustainability & Climate Change: A draft strategy for the education & children’s services systems (publishing.service.gov.uk)  

16 https://www.gov.uk/government/news/education-secretary-puts-climate-change-at-the-heart-of-education--2 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1031454%2FSCC_DRAFT_Strategy.pdf&data=04%7C01%7CDonna.Lyndsay%40os.uk%7C11c25c9d6f4b4481434f08d9fd39d5aa%7C7988742dc5434b9a87a910a7b354d289%7C0%7C0%7C637819247880532497%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=pr4RKHKEY6YS%2BPHInask5zX5FHZuTmIAysYpXGA046M%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1031454%2FSCC_DRAFT_Strategy.pdf&data=04%7C01%7CDonna.Lyndsay%40os.uk%7C11c25c9d6f4b4481434f08d9fd39d5aa%7C7988742dc5434b9a87a910a7b354d289%7C0%7C0%7C637819247880532497%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=pr4RKHKEY6YS%2BPHInask5zX5FHZuTmIAysYpXGA046M%3D&reserved=0
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1031454/SCC_DRAFT_Strategy.pdf
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• 

• 
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5.4 Use case 4: Lusaka, Zambia case study 

  

 
17 Land policy is needed to coordinate investment and settlement. The private sector cannot do this alone. - IGC (theigc.org) 

https://www.theigc.org/reader/making-urban-land/land-policy-needed-coordinate-investment-settlement-private-sector-cannot-alone/
https://www.theigc.org/reader/making-urban-land/land-policy-needed-coordinate-investment-settlement-private-sector-cannot-alone/
https://www.theigc.org/reader/making-urban-land/land-policy-needed-coordinate-investment-settlement-private-sector-cannot-alone/
https://www.theigc.org/reader/making-urban-land/land-policy-needed-coordinate-investment-settlement-private-sector-cannot-alone/
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6. Recommendations 

6.1 Data Access and FAIR  

Recommendation 1. To reduce the technical barriers identified in the discovery section 2.4 and use cases 

in section 6 we recommend the UK Space Agency and partners provide access to open climate data in 

formats that public sector bodies can gain insights from, to address their climate challenges. This access 

should also allow the large-scale take-up of space derived products by innovators and companies enabling 

them to create new products and services to support climate and ecological emergency facing the UK.  
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6.2 Access 

We also recommend a clearly defined refresh plan so that users know when to access the data or a 

notification subscription system so users can return to bulk download new data when notified. An 

innovative approach is needed to ensure potential users and customers have a mechanism to provide 

accessibly beyond the academic/research fields. Currently potential end users cannot access this data in the 

 
18 https://www.ogc.org/ 

Recommendation 2. To support use cases identified and customer need, the data also needs to be 

able to support historical time series analysis. This was highlighted as a need by corporates as well as 

public sector bodies.  Without this the data is not climate data but rather snapshots in time. Data also 

needs to capture extreme events over the time series. To monitor future heat waves in the UK there is 

also a need to deliver climate quality heat data at appropriate resolutions in near-real time. Future 

access would benefit from long term time series of these climate quality data with UK coverage. The 

capability to capture past and future extreme events would provide key information to support climate 

resilience. 

As in FAIR, it must be provided with good metadata, enable consistent supply, and have information on 

the confidence of the measurements and appropriate use of the data. 
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formats they can easily use.  For example, PSGA and UK private sector users, including the developer 

community, want British National Grid positioned GIS ready data accessed via the OS Data Hub for 

immediate use. The heat data could be supplied as processed vector data files which contain the insights 

they want, or raster files pre-processed for PSGA customer use, with appropriate metadata. At the far end 

of the scale, even PDF outputs of locations of heat data with map data on request were deemed useful. 

• 

• 

Recommendation 3. It is recommended, an appropriate route for supply is via existing API routes 

such as Ordnance Survey OS DataHub APIs (or other API providers) which is commonly used by 

PSGA members and licensed partners to access Ordnance Survey products. We also recommend a 

clearly defined refresh plan so that users know when to access the data or a notification subscription 

system so users can return to bulk download new data when notified. 

To enable UK community uptake, users should be able to access British National Grid positioned GIS 

ready data accessed via the OS Data Hub for immediate use. 

Recommendation 4. The Office for National Statistics recommend a lookup between the Unique 

Property Reference Number and the raster value for each band to support statistical analysis in a 

way non-geographical analysts could easily use. Ordnance Survey could potentially provide this 

lookup table with support from the Geospatial Commission. The Office for National Statistics also 

recommended summary statistics from the heat data for Census geographies. This would make the 

data more accessible and significantly increase the use of heat data in most applications, including 

heath metrics.  
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6.3 Costs 

To meet the customer needs and operationalise the provision of UK wide heat data in a form that meets 

FAIR principles, historical time series and in more accessible data formats we need to ensure longevity and 

consistency of supply. To operationalise for the UK, the following activity will need to be undertaken:  

1. Automating the scheme to cover all UK cities 

2. Improved cloud detection and flagging 

3. Quality assurance assessment 

4. Updating the metadata to include methodology and estimate of uncertainty 

5. Scheme for geo-referencing of land surface temperature data to location identifiers.  

6. Testing of near real-time system 

 

Costs of supply should be considered against the tangible financial benefits of evidence-based targeting of 

interventions. For example, several end users outlined potential uses for identifying areas that could 

support tree planting schemes (including cooling water/rivers for fish) to supporting tree planting schemes 

across rural and urban landscapes. Analysis across 11 UK city regions estimated the benefits of urban 

blueing and greening was £274 million in a single year for these regions alone, through avoided productivity 

losses and reduced cooling costs19. It was felt that targeted, data driven approach could maintain and 

increase this benefit in line with new urban developments and climate change. 

 

6.4 Training and awareness specifically for PSGA users.  

 
19 https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapital/ecosystemaccountsforurbanareas  

 

20  

Recommendation 5. Operationalise the provision of UK wide heat data in a form that meets FAIR 

principles, historical time series and in more accessible data formats to ensure longevity and 

consistency of supply. Data could then be provided out the PSGA customer base via Application 

Programme Interfaces such as the OS Data Hub, to over 5000 end users, or through new value-

added services created by the community. 

 

https://www.theccc.org.uk/wp-content/uploads/2019/07/Outcomes-Heat-preventable-deaths-case-study.pdf)
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapital/ecosystemaccountsforurbanareas
https://www.theccc.org.uk/wp-content/uploads/2019/07/Outcomes-Heat-preventable-deaths-case-study.pdf)
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21 https://www.esri.com/en-us/about/about-esri/overview 

Recommendation 6. This project has indicated a lack of awareness in the data products available 

from the Earth Observation community. Therefore, w focused training course or 

programme for PSGA users. This could support wider uptake of Earth observation data and services. 
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7. Concluding remarks 
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8. Appendix 1 Technical report 

8.1 Pre-project data 

Data format 
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8.2 Project data 

Data format 
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• 

• 

• 

8.3 Post project 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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9. Appendix 2: Statistics  

9% 

66% 

16% 

6% 

88% 

12% 

85% 

15% 
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39% 

39% 

15% 
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10. Appendix 3 Customer voice, Anonymised feedback 

examples 
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’

…” 
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11. Appendix 4. Extracts from the Heatwave Plan 
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