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Standard Contract for Goods and/or Services - Order Form

	1. Purchase Order Number
	To be confirmed upon contract appointment


	2. Customer
	Natural England

	3. Contractor(s)
	To be confirmed upon contract appointment 


	4. Defra Group Members
	The following Defra Group members will receive the benefit of the Deliverables:

N/A


	5. The Agreement
	This Order is part of the Agreement and is subject to the terms and conditions referenced at Appendix 1 and shall come into effect on the Start Date.

Unless the context otherwise requires, capitalised expressions used in this Order have the same meanings as in the terms and conditions.  

The following documents are incorporated into the Agreement. If there is any conflict, the following order of precedence applies (in descending order):
a) this Order;
b) the terms and conditions at Appendix 1; and
c) the remaining Appendices (if any) in equal order of precedence.


	6. Deliverables 
	Applicable Deliverables 
	Goods Only: ☐
Services Only: ☐
Good and Services: ☒

	7. 
	Goods
	As set out in Appendix 2 – Specification.

The Goods are to be Delivered in accordance with the following instructions:

[bookmark: _DV_C146]Delivery Address: 
Foss House, Kings Pool, 1-2 Peasholme Green, York YO1 7PX 
Martin Moss: 07787251617 

[bookmark: _DV_C148][bookmark: _DV_C149]Date of Delivery: 27/02/2026


	
	Services
	As set out in Appendix 2 – Specification.

Date of Delivery: 27/02/2026


	8. Start Date
	24/07/2025

	9. Expiry Date
	27/02/2026

	10. [bookmark: _Ref99635469][bookmark: _Ref99635697][bookmark: _Ref111474589]Charges
	[bookmark: _Ref377110658][bookmark: _DV_C154]The Charges for the Goods and/or Services shall be as set out in Appendix 3 – Charges. The Charges are fixed for the duration of the Agreement. 


	11. [bookmark: _Ref99635482]Payment
	[bookmark: _DV_M104][bookmark: _DV_M110]Payments will be made to the Contractor as set out in Appendix 3.

Payment details will be confirmed upon appointment of Contractor.


	12. Contractor’s Liability Cap (Clause 13.2.1)
	A sum equal to £5,000,000.



	13. Customer’s Authorised Representative(s)
	For general liaison your contact will continue to be 

Martin Moss, martin.moss@naturalengland.org.uk


	14. Contractor’s Authorised Representative
	For general liaison your contact will continue to be 

 To be confirmed upon contract appointment 



	15. Optional Intellectual Property Rights (“IPR”) Clauses
	The Customer has chosen Option B in respect of intellectual property rights provisions for the Agreement as set out in the terms and conditions.


	16. [bookmark: _Ref111474711]Progress Meetings and Progress Reports
	The Contractor shall attend progress meetings with the Customer, frequency to be confirmed upon contract appointment 
· The Contractor shall provide the Customer with progress reports, frequency to be confirmed upon contract appointment

	17. Address for notices
		Customer:

	Contractor:

	Natural England
Foss House, Kings Pool
1-2 Peasholme Green
York 
YO1 7PX 

Attention: Martin Moss

Email:  martin.moss@naturalengland.org.uk

	To be confirmed upon contract appointment 

Attention: TBC

Email:  TBC

	




	18. [bookmark: _Ref99635614]Key Personnel of the Contractor
		Key Personnel Role:

	Key Personnel Name:
	Contact Details:

	
	
	

	To be confirmed upon contract appointment 

	
	
	




	19. [bookmark: _Ref99635623]Procedures and Policies
	Please see Standard Terms and Conditions as set out in Appendix 1.


	20. [bookmark: _Ref111456393]Special Terms
	N/A


	21. Additional Insurance
	N/A

	22. Further Data Protection Provisions 
	The further data protection provisions contained within Annex 4 of the terms and conditions are applicable to this Agreement where indicated below:
Yes: ☐
No: ☒





	
Signed for and on behalf of the Customer
	Signed for and on behalf of the Contractor		 


	Name: 
[Insert name] 					

[Insert job title]

	Name: 
[Insert name]

[Insert job title]

	Date: 

	Date:

	Signature:
	Signature:





Appendix 1: Terms and Conditions
 
The Customer’s Standard Good & Services Terms and Conditions which can be located on the Natural England Website and which are called ‘Standard Goods & Services Terms and Conditions’


Appendix 2: Specification 











[bookmark: _MON_1810982028][bookmark: _MON_1810972798][bookmark: _MON_1810972829][bookmark: _MON_1810972825][bookmark: _MON_1810972827][bookmark: _MON_1810972828]     


Appendix 3: Charges

Payment
The Authority will raise purchase orders to cover the cost of the services and will issue to the awarded supplier following contract award. 
The Authority’s preference is for all invoices to be sent electronically, quoting a valid Purchase Order number. Invoices can be submitted only completion of project milestones in the schedule above. 
It is anticipated that this contract will be awarded to end no later than 27th February 2026. Prices will remain fixed for the duration of the contract award period. We may at our sole discretion extend this contract to include related or further work. Any extension shall be agreed in writing in advance of any work commencing and may be subject to further competition. 

Milestones and Payment schedule 
	Milestone
	Due date
	Payment 

	Task 1 - Develop a “final” schema, definitions and rulesets for the amended mapping approach.
	4 weeks from Contract Start date 
	20% 

	Task 2a – Completion of reprocessing of data for the 3 pilot cities and Phase 1 trial areas.
	31st October 2025
	30%

	Task 2b – Completion of data amendments for Phase 2 and 3 Trial areas.
	30th January 2026
	30%

	Task 3 – Accuracy assessments and Data Confidence Overlay.
	30th January 2026
	10%

	Task 4 – Final stap by step User Guide.
	27th February 2026.
	10%





Appendix 4: Processing Personal Data

N/A
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Request for Quotation



England Green Infrastructure Mapping Database.

England Urban Habitat Maps – Technical Amendments and Revisions.



XX June 2025




Request for Quotation

England Urban Habitat Mapping – Technical Amendments and Revisions.

You are invited to submit a quotation for the requirement described in the specification, Section 2. 

Please confirm by email, receipt of these documents and whether you intend to submit a quote or not. 

Your response should be returned to the following email address by: 

Email: martin.moss@naturalengland.org.uk

Date: 11th July 2025

Time: 12:00 BST 

Ensure you include the name of the quotation and ‘Final Submission’ in the subject field to make it clear that it is your response.

Contact Details and Timetable 

Martin Moss will be your contact for any questions linked to the content of the quote or the process. Please submit any clarification questions via email and note that, unless commercially sensitive, both the question and the response will be circulated to all tenderers.

		Action

		Date



		Date of issue of RFQ

		13/06/2025 at 12:00 BST



		Deadline for clarifications questions

		25/06/2025 at 17:00 BST



		Deadline for receipt of Quotation

		11/07/2025 at 12:00 BST



		Intended date of Contract Award

		18/07/2025



		Intended Contract Start Date

		24/07/2025



		Intended Delivery Date / Contract Duration 

		27/02/2026







Section 1: General Information  

Glossary

Unless the context otherwise requires, the following words and expressions used within this Request for Quotation shall have the following meanings (to be interpreted in the singular or plural as the context requires):

		

		



		“Authority”

		means Natural England who is the Contracting Authority.  



		“Contract”

		means the contract to be entered into by the Authority and the successful supplier.



		“Response”

		means the information submitted by a supplier in response to the RFQ.



		“RFQ”

		means this Request for Quotation and all related documents published by the Authority and made available to suppliers.







Conditions applying to the RFQ

You should examine your Response and related documents ensuring it is complete and in accordance with the stated instructions prior to submission. 

Your Response must contain sufficient information to enable the Authority to evaluate it fairly and effectively. You should ensure that you have prepared your Response fully and accurately and that prices quoted are arithmetically correct for the units stated.

By submitting a Response, you, the supplier, are deemed to accept the terms and conditions provided in the RFQ. Confirmation of this is required in Annex 2. 

Failure to comply with the instructions set out in the RFQ may result in the supplier’s exclusion from this quotation process.

Acceptance of Quotations

By issuing this RFQ the Authority does not bind itself to accept any quotation and reserves the right not to award a contract to any supplier who submits a quotation.

Costs

The Authority will not reimburse you for any costs and expenses which you incur preparing and submitting your quotation, even if the Authority amends or terminates the procurement process.

Self-Declaration and Mandatory Requirements

The RFQ includes a self-declaration response (Annex 1) which covers basic information about the supplier, as well as any grounds for exclusion. If you do not comply with them, your quotation will not be evaluated.  

Any mandatory requirements will be set out in Section 2, Specification of Requirements and, if you do not comply with them, your quotation will not be evaluated.  

Clarifications

Any request for clarification regarding the RFQ and supporting documentation must be submitted via email no later than the deadline for clarifications set out in the Timetable. The Authority shall be under no obligation to respond to queries raised after the clarification deadline. 

The Authority will respond to all reasonable clarifications as soon as possible but cannot guarantee a minimum response time. The Authority will publish all clarifications and its responses to all suppliers via email unless deemed commercially sensitive.   

If a supplier believes that a request for clarification is commercially sensitive, it should clearly state this when submitting the clarification request. However, if the Authority considers either that: 

the clarification and response are not commercially sensitive; and 

all suppliers may benefit from its disclosure, 



then the Authority will notify the supplier (via email), and the supplier will have an opportunity to withdraw the request for clarification by sending a further message requesting the withdrawal of the clarification request. If not withdrawn by the supplier within 2 working days of the Authority’s notification, the Authority may publish the clarification request and its response to all suppliers and the Authority shall not be liable to the supplier for any consequences of such publication. 

The Authority reserves the right to seek clarification of any aspect of a quotation and/or provide additional information during the evaluation phase to carry out a fair evaluation. Where the Authority seeks clarification on any aspect of the quotation, the supplier must respond within the timeframe requested by the Authority.   

Amendments 

The Authority may amend the RFQ at any time prior to the deadline for receipt. If it amends the RFQ the Authority will notify you via email. 

Suppliers may modify their quotation prior to the deadline for Responses. No Responses may be modified after the deadline for Responses.  

 Suppliers may withdraw their quotations at any time by submitting a notice via the email to the named contact.

Conditions of Contract

The Authority’s conditions of contract are the Standard Good and Services Terms & Conditions and can be located via the link below;

Standard Good and Services Terms & Conditions: Natural England terms and conditions for goods and services - GOV.UK

The terms and conditions will be applicable to any contract awarded as a result of this quotation process. The Authority will not accept any changes to these terms and conditions proposed by a supplier. 

Suppliers should note that the quotation provided by the successful bidder will form part of the Contract.

Prices

Prices must be submitted in £ sterling, exclusive of VAT.

Disclosure

All Central Government Departments, their Executive Agencies and Non Departmental Public Bodies are subject to control and reporting within Government. In particular, they report to the Cabinet Office and HM Treasury for all expenditure. Further the Cabinet Office has a cross-Government role delivering overall Government policy on public procurement, including ensuring value for money and related aspects of good procurement practice. For these purposes, the Authority may disclose within Government any details contained in your quotation. The information will not be disclosed outside Government during the procurement.

In addition, the Authority is subject to the Freedom of Information Act 2000 and the Environmental Information Regulations 2004, which provide a public right of access to information held by public bodies. In accordance with these two statutes, the Authority may be required to disclose information contained in your quotation to any person who submits a request for information pursuant to those statutes.

Further to the Government’s transparency agenda, all UK Government organisations must advertise on Contract Finder in accordance with the following publication thresholds: 

Central Contracting Authority’s: £12,000

Sub Central Contracting Authority’s and NHS Trusts: £30,000

For the purpose of this RFQ the Authority is classified as a Central Contracting Authority with a publication threshold of £12,000 inclusive of VAT. 

If this opportunity is advertised via Contracts Finder, we are obliged to publish details of the awarded contract including who has won the contract, the contract value, and indicate whether the winning supplier is a small and medium-sized enterprise (“SMEs”) or voluntary organisation or charity. A copy of the contract must also be published with confidential information redacted. 

By submitting a Response, you consent to these terms as part of the procurement.

Disclaimers

Whilst the information in this RFQ and any supporting information referred to herein or provided to you by the Authority have been prepared in good faith the Authority does not warrant that this information is comprehensive or that it has been independently verified.

The Authority does not:

make any representation or warranty (express or implied) as to the accuracy, reasonableness or completeness of the RFQ;

accept any liability for the information contained in the RFQ or for the fairness, accuracy or completeness of that information; or

accept any liability for any loss or damage (other than in respect of fraudulent misrepresentation or any other liability which cannot lawfully be excluded) arising as a result of reliance on such information or any subsequent communication.

Any supplier considering entering into contractual relationships with the Authority following receipt of the RFQ should make its own investigations and independent assessment of the Authority and its requirements for the goods and/or services and should seek its own professional financial and legal advice.

Protection of Personal Data

In order to comply with the General Data Protection Regulations 2018 the supplier must agree to the following:

	You must only process any personal data in strict accordance with instructions from the Authority.

You must ensure that all the personal data that we disclose to you or you collect on our behalf under this agreement are kept confidential.

You must take reasonable steps to ensure the reliability of employees who have access to personal data.

Only employees who may be required to assist in meeting the obligations under this agreement may have access to the personal data.

Any disclosure of personal data must be made in confidence and extend only so far as that which is specifically necessary for the purposes of this agreement.

You must ensure that there are appropriate security measures in place to safeguard against any unauthorised access or unlawful processing or accidental loss, destruction or damage or disclosure of the personal data.

On termination of this agreement, for whatever reason, the personal data must be returned to us promptly and safely, together with all copies in your possession or control.

General Data Protection Regulations 2018

For the purposes of the Regulations the Authority is the data processor.

The personal information that we have asked you provide on individuals (data subjects) that will be working for you on this contract will be used in compiling the tender list and in assessing your offer. If you are unsuccessful the information will be held and destroyed within two years of the award of contracts. If you are awarded a contract it will be retained for the duration of the contract and destroyed within seven years of the contract’s expiry.

We may monitor the performance of the individuals during the execution of the contract, and the results of our monitoring, together with the information that you have provided, will be used in determining what work is allocated under the contract, and in any renewal of the contract or in the award of future contracts of a similar nature. The information will not be disclosed to anyone outside the Authority without the consent of the data subject, unless the Authority is required by law to make such disclosures.

[bookmark: _Hlk119576590]Equality, Diversity & Inclusion (EDI)

The Client is striving to create a diverse and inclusive working environment where every individual has equality of opportunity to progress and to apply their unique insights to making the UK a great place for living. The Service Provider is expected to respect this commitment in all dealings with Natural England staff and service users.

Suppliers are expected to;

support Defra group to achieve its Public Sector Equality Duty as defined by the Equality Act 2010, and to support delivery of Defra group’s Equality & Diversity Strategy.

meet the standards set out in the Government’s Supplier Code of Conduct

work with Defra group to ensure equality, diversity and inclusion impacts are addressed (positive and negative) in the goods, services and works we procure, barriers are removed and opportunities realised.

Sustainable Procurement

Addressing global sustainability impacts and realising additional community benefits within commercial activity is core to Defra group’s approach, working with its supply chain is key to achieving sustainable outcomes. In addition to supporting Defra group to meet its outcomes we look to understand and reduce negative sustainability impacts associated with our commercial activity and realise benefits.

The Client encourages its suppliers to share these values, work to address negative impacts and realise opportunities, measure performance and success.

Suppliers are expected to have an understanding of the Sustainable Development Goals, the interconnections between them and the relevance to the Goods, Services and works procured on the Client’s behalf.



Conflicts of Interest 

The concept of a conflict of interest includes but is not limited to any situation where an Involved Person or Relevant Body has directly or indirectly, a financial, economic or other personal interest which might be perceived to compromise their impartiality and independence in the context of the procurement procedure and/or affect the integrity of the contract award.  

We expect suppliers to mitigate appropriately against any real or perceived conflict of interest through their work with government. A supplier with a position of influence gained through a contract should not use that position to unfairly disadvantage any other supplier or reduce the potential for future competition 

Where the supplier is aware of any circumstances giving rise to a conflict of interest or has any indication that a conflict of interest exists or may arise you should inform the Authority of this as soon as possible (whether before or after they have submitted a quotation). Tenderers should remain alert to the possibility of conflicts of interest arising at all stages of the procurement and should update the Authority if any new circumstances or information arises, or there are any changes to information already provided to the Authority. Failure to do so, and/or to properly manage any conflicts of interest may result in a quotation being rejected.  

Provided that it has been carried out in an open, fair and transparent manner, routine pre-market engagement carried out by the Authority should not represent a conflict of interest for the supplier. 




Section 2: The Invitation 

Specification of Requirements 

A detailed specification is provided in Annex 1.  A general description of the project is set out below.

Urban Habitat and Naturalness mapping has been developed as part of the NCEA funded England Green Infrastructure Mapping Database.

Learn more about the Natural Capital and Ecosystems Assessment Programme NCEA here.

Work over the last 4 years has focussed on an initial piloting exercise (in 3 cities), followed by 3 phases of trialling to apply and develop the method as it was applied at different scales and across a range of different urban areas in England.

During 2024/25, the resulting data and method were technically reviewed by Axion Solutions, and a limited stakeholder engagement exercise was run to gain feedback on the outputs from the pilots and trialling phases.

Because the mapping method was developed and amended with experience, the actual mapping for each area is slightly different and there are also “edge conflicts” where data from different phases are contiguous. This project will resolve these differences and put the data for all existing mapped into a consistent framework.

As a result of the feedback and review, some final adjustments have been developed to the Urban Habitat Mapping Method and Natural England now wish to apply these final adjustments to the existing mapped areas to amend the current data and create a “final” version the existing suite of areas for which Urban Habitat and Naturalness data have been developed.

This contract will be to apply the identified amendments to the existing data, re-run any data processing if required, resolve any edge conflicts that exist where data from contiguous areas was generated in different phases (and thus different iterations of the method) and generate “final” iterations of the Urban Habitat and Naturalness maps and a new version of the Urban Habitat and Naturalness Mapping User Guide bringing together the methodological developments from the pilots, three phases of trialling and the stakeholder review (these are set out in the attached documents – annexes 2, 3, 4 and 5.

The affected geographic areas are listed in Annex 1.

Please note that whilst the overall approach is called the Urban Habitat and Naturalness Mapping, for the purposes of this contract the Naturalness element will be ignored and the specification relates to the Urban Habitat data from the Pilot and three testing phases of work only.



The project will involve 3 tasks.

Task 1 – Develop a “final” schema, definitions and rulesets for the amended mapping approach by bringing together the elements set out in annexes 2, 3, 4 and 5. The output of this task will be a draft Urban Habitat Mapping User Guide that will be required to be delivered within the first 4 weeks of the contract.

Only Urban Habitat Maps will be required as the Naturalness element of the method is still developmental. No Naturalness or Combined Factor Naturalness maps will be required and this part of the method should be ignored.



Task 2 – Apply the agreed amended mapping approach to the listed areas of existing Urban Habitat data. Please note that the outputs of this task will need to conform to the Digitising Standards set out in Annex 7.

[bookmark: _Hlk200024485]This task is likely to require;

Task 2a - Reprocessing of the data from the original 3 pilots and phase 1 trialling areas.

Task 2b - Amendment of the data from phases 2 and 3 trialling to bring into line with the amended schema etc.

The anticipated requirement for each area are set out in Annex 1.

The quote should identify the costs of the reprocessing and amendments for each listed area separately.



Task 3 – Accuracy Assessments and “Data Confidence overlay”.

Accuracy assessment using Confusion Matrices will be required for the Detailed Urban Habitat data for each APGB date tile and a “Data Confidence” overlay layer should be developed for each output tile using the accuracy assessment data to clear indicate the data accuracy confidence for each Detailed Urban Habitat type.



Task 4 – Create a final Urban Habitat Mapping User Guide for the application of the approach in an eCognition environment.



Outputs.

Technical details of the output requirements are set out in Annex 1 (Detailed Specification).

The outputs will be;

1. A final revised schema for Urban Habitat Mapping including any modifications to the data processing requirements in the Trimble eCognition environment. (Task 1) This output will need to be delivered first and be available within 1 month of starting the contract.

2. Amended data/maps of Broad Urban Habitats for the listed locations in Annex 1 (see Annex 7 for digitising standards).

3. Amended data/maps of Detailed Urban Habitats for the listed locations in Annex 1 (see annex 7 for digitising standards).

4. APGB tile based Confusion Matrix generated accuracy assessments and Data Confidence Overlays for Detailed Urban Habitats.

5. A revised step by step User Guide to Urban Habitat and Naturalness Map generation in the eCognition software environment.

Milestones and Payment schedule 

		Milestone

		Due date

		Payment 



		Task 1 - Develop a “final” schema, definitions and rulesets for the amended mapping approach.

		4 weeks from Contract Start date 

		20% 



		Task 2a – Completion of reprocessing of data for the 3 pilot cities and Phase 1 trial areas.

		31st October 2025

		30%



		Task 2b – Completion of data amendments for Phase 2 and 3 Trial areas.

		30th January 2026

		30%



		Task 3 – Accuracy assessments and Data Confidence Overlay.

		30th January 2026

		10%



		Task 4 – Final stap by step User Guide.

		27th February 2026.

		10%









Payment

The Authority will raise purchase orders to cover the cost of the services and will issue to the awarded supplier following contract award. 

The Authority’s preference is for all invoices to be sent electronically, quoting a valid Purchase Order number. Invoices can be submitted only completion of project milestones in the schedule above. 

It is anticipated that this contract will be awarded to end no later than 27th February 2026. Prices will remain fixed for the duration of the contract award period. We may at our sole discretion extend this contract to include related or further work. Any extension shall be agreed in writing in advance of any work commencing and may be subject to further competition. 

Evaluation Methodology  

The evaluation is broken down into 2 elements, technical (quality) and commercial (price). A weighting is applied to each element to indicate its level of importance. The allocated weighting must add up to 100 across the 2 elements, 60% technical, 40% commercial.  

We will award this contract in line with the most economically advantageous tender (MEAT) as set out in the following award criteria:

Technical – 60%

Commercial – 40%




Evaluation criteria

Evaluation weightings are 60% technical and 40% commercial, the winning tenderer will be the highest scoring combined score.



		Award Criteria

		Weighting (%)

		Evaluation Topic & Weighting

		Sub-Criteria

		Weighted Question



		Technical

		60%

		Service / Product Proposal

		Technical Understanding

		2 Questions

Q1.1 (30% of technical score available)

Q1.2 (30% of technical score available)



		

		

		

		Project Team

		2 Questions

Q2.1 (10% of technical score available)

Q2.2 (10% of technical score available)



		

		

		

		Project Management and Quality Assurance.

		2 Questions

Q3.1 (10% of technical score available)

Q3.2 (10% of technical score available)



		Commercial

		40%

		Whole life cost of the proposed Contract

		Commercial Model

		1 Question 

Q4 - 40%







Technical (60%)

Technical evaluations will be based on responses to specific questions covering key criteria which are outlined below.  Scores for questions will be based on the following:

		Description

		Score 

		Definition



		Very good 

		100

		Addresses all the Authority’s requirements with all the relevant supporting information set out in the RFQ. There are no weaknesses and therefore the tender response gives the Authority complete confidence that all the requirements will be met to a high standard. 



		Good

		70

		Addresses all the Authority’s requirements with all the relevant supporting information set out in the RFQ. The response contains minor weaknesses and therefore the tender response gives the Authority confidence that all the requirements will be met to a good standard. 



		Moderate

		50

		Addresses most of the requirements with most of the relevant supporting information set out in the RFQ. The response contains moderate weaknesses and therefore the tender response gives the Authority confidence that most of the requirements will be met to a suitable standard. 



		Weak 

		20

		Substantially addresses the requirements but not all and provides supporting information that is of limited or no relevance or a methodology containing significant weaknesses and therefore raises concerns for the Authority that the requirements may not all be met.



		Unacceptable

		0

		No response or provides a response that gives the Authority no confidence that the requirement will be met. 







Technical evaluation is assessed using the evaluation topics and sub-criteria stated in the Evaluation Criteria section above. 

Separate submissions for each technical question should be provided and will be evaluated in isolation. Tenderers should provide answers that meet the criteria of each technical question.



		Technical understanding.

		Detailed Evaluation Criteria



		Q1.1 How would you deliver the outcomes of task 1?

		Your response should; 

Set out a plan for how the amended method will be delivered through bringing together the content of annexes 2, 3, 4 and 5.

Set out how you would approach the application of each proposed “schema amendment” set out in Annex 5 and identify potential issues / implications for actions in Task 2.



		Q1.2 How would you deliver the outcomes of task 2?

		Your response should;

Set out an approach for delivering task 2a. How will the amended method and schema be applied to reprocessing the 3 pilot cities and areas covered by Phase 1 mapping?

Set out an approach to delivering task 2b including how the amended method will be applied to the data for areas covered in trial phases 2 and 3.  Detail any anticipated issues that will need to be resolved including any areas of the new method that may require reprocessing and the likely level of any anticipated re-processing.

Please note, information regarding the accuracy assessments and Data Confidence overlay should be set out in Q 3.2 and not here.









		Project Team

		Detailed Evaluation Criteria



		Q2.1 What experience the proposed project team has of delivering digital mapping projects.

		Your response should;

Clearly set out the composition and responsibilities of the proposed project team.

Describe and include recent examples of work / projects delivering digital mapping.

Set out relevant experience of proposed team members and describe how this experience is relevant to the specific data processing needs of this project.

Detail what software the project team has experience of using.

Explain whether the team will include members with experience of using Trimble eCognition in the last 5 years and provide examples explaining how the application met customer needs (use of similar software will be treated as relevant). 



		Q2.2 What experience the proposed project team has of writing technical user guides / step by step instruction manuals for digital mapping projects.

		Your response should;

Describe and provide examples of recent experience of writing technical user guides, step by step manuals or similar report based outputs to deliver digital mapping projects.







		Project management and quality assurance.

		Detailed Evaluation Criteria



		Q3.1 How will quality assurance be managed in delivering the project.

		Your response should;

Clearly set out the approach that will be taken to manging the project delivery including working with Natural England and the Project Steering Group.

Explain how project quality assurance procedures will be applied.

Include a clear project delivery plan and timescale.

Include a project delivery risk assessment with proposed mitigation for each risk.



		Q3.2 How will data quality be assured.

		Your response should;

Explain your understanding of Accuracy Assessments / use of Confusion Matrices.

Describe how you would go about the Accuracy Assessments process.

Describe how the Accuracy Assessments would be used to develop the “Confidence Overlay Layer” (see annex 1).









Commercial (40%)

The Contract is to be awarded as a fixed price which will be paid according to the completion of the deliverables stated in the Specification of Requirements.

Suppliers are required to submit a total cost to provide the deliverables stated in the Specification of Requirements. In addition to this the Commercial Response template must be completed to provide a breakdown of the whole life costs against each deliverable used in the delivery of this requirement. 

Calculation Method

The method for calculating the weighted scores is as follows: 

Commercial 

Score =  (Lowest Quotation Price / Supplier’s Quotation Price ) x 40% (Maximum available marks)

Technical

Score = (Bidder’s Total Technical Score / Highest Technical Score)  x 60% (Maximum available marks)

The total score (weighted) (TWS) is then calculated by adding the total weighted commercial score (WC) to the total weighted technical score (WT): WC + WT = TWS. 

Information to be returned

Please note, the following information requested must be provided. Incomplete tender submissions may be discounted.

Please complete and return the following information:

completed Commercial Response template

separate response submission for each technical question (in accordance with the response instructions) 

completed Mandatory Requirements (Annex 1)

completed Acceptance of Terms and Conditions (Annex 2)

Award

Once the evaluation of the Response(s) is complete all suppliers will be notified of the outcome via email. 

The successful supplier will be issued the contract, incorporating their Response, for signature. The Authority will then counter sign.   




Annex 1 Mandatory Requirements 

Part 1 Potential Supplier Information

Please answer the following self-declaration questions in full and include this Annex in your quotation response.  

Part 1.1 Potential Supplier Information:

		Question no.

		Question

		Response



		1.1(a)

		Full name of the potential supplier submitting the information



		



		1.1(b) 

		Registered office address (if applicable)

		



		1.1(c)

		Company registration number (if applicable)

		



		1.1(d)

		Charity registration number (if applicable)

		



		1.1(e)

		Head office DUNS number (if applicable)

		



		1.1(f)

		Registered VAT number 

		



		1.1(g)

		Are you a Small, Medium or Micro Enterprise (SME)?

		(Yes / No)





Note: See EU definition of SME https://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition_en

Part 1.2 Contact details and declaration

By submitting a quotation to this RFQ I declare that to the best of my knowledge the answers submitted and information contained in this document are correct and accurate. 

I declare that, upon request and without delay you will provide the certificates or documentary evidence referred to in this document. 

I understand that the information will be used in the selection process to assess my organisation’s suitability to be invited to participate further in this procurement. 

I understand that the authority may reject this submission in its entirety if there is a failure to answer all the relevant questions fully, or if false/misleading information or content is provided in any section.

I am aware of the consequences of serious misrepresentation.



		Question no. 

		Question

		Response



		1.2(a)

		Contact name

		



		1.2(b)

		Name of organisation

		



		1.2(c)

		Role in organisation

		



		1.2(d)

		Phone number

		



		1.2(e)

		E-mail address 

		



		1.2(f)

		Postal address

		



		1.2(g)

		Signature (electronic is acceptable)

		



		1.2(h)

		Date

		







Part 2 Exclusion Grounds

Part 2.1 Grounds for mandatory exclusion

		Question no. 

		Question

		Response



		2.1(a)

		Please indicate if, within the past five years you, your organisation or any other person who has powers of representation, decision or control in the organisation been convicted anywhere in the world of any of the offences within the summary below.



		

		Participation in a criminal organisation.  

		(Yes / No)

If yes please provide details at 2.1 (b)



		

		Corruption.  

		((Yes / No)

If yes please provide details at 2.1 (b)



		

		Fraud. 

		(Yes / No)

If yes please provide details at 2.1 (b)



		

		Terrorist offences or offences linked to terrorist activities

		(Yes / No)

If yes please provide details at 2.1 (b)



		

		Money laundering or terrorist financing

		(Yes / No)

If yes please provide details at 2.1 (b)



		

		Child labour and other forms of trafficking in human beings

		(Yes / No)

If yes please provide details at 2.1 (b)



		2.1(b)

		If you have answered yes to question 2.1(a), please provide further details.



Date of conviction, specify which of the grounds listed the conviction was for, and the reasons for conviction.



Identity of who has been convicted

If the relevant documentation is available electronically please provide the web address, issuing authority, precise reference of the documents.

		



		2.1 (c)

		If you have answered Yes to any of the points above have measures been taken to demonstrate the reliability of the organisation despite the existence of a relevant ground for exclusion? (i.e. Self-Cleaning)

		(Yes / No)





		2.1(d)

		Has it been established, for your organisation by a judicial or administrative decision having final and binding effect in accordance with the legal provisions of any part of the United Kingdom or the legal provisions of the country in which the organisation is established (if outside the UK), that the organisation is in breach of obligations related to the payment of tax or social security contributions?

		(Yes / No)





		2.1(e)

		If you have answered yes to question 2.3(a), please provide further details. Please also confirm you have paid or have entered into a binding arrangement with a view to paying, the outstanding sum including where applicable any accrued interest and/or fines.

		













Part 2.2 Grounds for discretionary exclusion

		Question no. 

		Question

		Response



		2.2(a)

		The detailed grounds for discretionary exclusion of an organisation are set out on this webpage, which should be referred to before completing these questions. 

Please indicate if, within the past three years, anywhere in the world any of the following situations have applied to you, your organisation or any other person who has powers of representation, decision or control in the organisation



		2.2(b)



		Breach of environmental obligations? 

		(Yes / No)

If yes please provide details at 2.2 (f)



		2.2(c)

		Breach of social obligations?  

		(Yes / No)

If yes please provide details at 2.2 (f)



		2.2(d)

		Breach of labour law obligations? 

		(Yes / No)

If yes please provide details at 2.2 (f)



		2.2(e)

		Shown significant or persistent deficiencies in the performance of a substantive requirement under a prior public contract, a prior contract with a contracting entity, or a prior concession contract, which led to early termination of that prior contract, damages or other comparable sanctions?

		(Yes / No)

If yes please provide details at 2.2 (f)



		2.2 (f)

		If you have answered Yes to any of the above, explain what measures been taken to demonstrate the reliability of the organisation despite the existence of a relevant ground for exclusion? (Self Cleaning)

		







Annex 2 Acceptance of Terms and Conditions  

I/We accept in full the terms and conditions appended to this Request for Quote document. 

Company ____________________________________________________ 

Signature ____________________________________________________ 

Print Name ____________________________________________________ 

Position ____________________________________________________ 

Date ____________________________________________________
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Annex 1 - Detailed Specification Urban Habitat Mapping Technical amendments and revisions

Background to Natural England. 

Our remit

Natural England is the government’s advisor on the natural environment. We provide practical advice, grounded in science, on how best to safeguard England’s natural wealth for the benefit of everyone.

Our remit is to ensure sustainable stewardship of the land and sea so that people and nature can thrive. It is our responsibility to see that England’s rich natural environment can adapt and survive intact for future generations to enjoy.

NERC Act

Natural England was formally established on 01 October 2006 following the successful passage of the Natural Environment and Rural Communities (NERC) Act 2006 through Parliament. We are an independent statutory Non-Departmental Public Body.  

The NERC Act sets out Natural England's purpose: to ensure that the natural environment is conserved, enhanced and managed for the benefit of present and future generations, thereby contributing to sustainable development. 

The Act states that this purpose includes:
​​​​​​

promoting nature conservation and protecting biodiversity

conserving and enhancing the landscape

securing the provision and improvement of facilities for the study, understanding and enjoyment of the natural environment

promoting access to the countryside, open spaces and encouraging open air recreation 

contributing in other ways to social and economic wellbeing through management of the natural environment. 


You can read more about what we do on GOV.UK.

England Green Infrastructure Mapping Database - Urban Habitat and Naturalness Mapping – Technical amendments and revisions.

Project reference - UHM TAR.

Background. 

The England Green Infrastructure Mapping database is a part of the England Green Infrastructure Standards Framework and is being delivered as part of the Natural Capital and Ecosystems Assessment Programme

The current version of the England Green Infrastructure Mapping can be viewed via the link below.  Please note that this does not include any of the existing (Phase 1) Urban Habitat and Naturalness mapping.

Home (naturalengland.org.uk)

Information about the Natural Capital and Ecosystems Assessment Programme can be found via the link below.

Natural Capital and Ecosystem Assessment Programme - GOV.UK (www.gov.uk)

[image: ]

The overall purpose of the England Green Infrastructure Mapping Database is to provide England level data to support a range of planning, strategy and resource targeting processes to help and designed to help deliver the England Green Infrastructure Standards framework.

Project scope and overview.

An Earth Observation based approach to developing Urban Habitat and Naturalness Maps was developed during a pilot phase in 2021/22 and further refined during three trial phases between 2022/23 and 2024/25.

During 2024/25, the resulting data and method were technically reviewed by Axion Solutions, and a limited stakeholder engagement exercise was run to gain feedback on the outputs from the pilots and trialling phases.

Because the mapping method was developed and amended with experience, the actual mapping for each area is slightly different and there are also “edge conflicts” where data from different phases are contiguous but not necessarily aligned. This project will resolve these differences and put the data for all existing mapped areas into a consistent framework.

A simplified image file of the Broad Urban Habitat data is included in the Green Infrastructure Map.  However the data is not open and will only be made available to the successful contractor under PSGA Contractor License at the start of the contract.

As a result of the feedback and review, some final adjustments have been developed to the Urban Habitat Mapping Method (these are set out in annex 5) and Natural England now wish to apply these final adjustments to the existing mapped areas to amend the current data and create a “final” version the existing suite of areas for which Urban Habitat and Naturalness data have been developed.

This contract will be to apply the identified amendments to the existing data, re-run any data processing if required, resolve any edge conflicts that exist where data from contiguous areas was generated in different phases (and thus different iterations of the method) and generate “final” iterations of the Urban Habitat and Naturalness maps and a new version of the Urban Habitat and Naturalness Mapping User Guide bringing together the methodological developments from the pilots, three phases of trialling and the stakeholder review (these are set out in the attached documents – annexes  2, 3, 4 and 5 which in combination set out the method that should be followed).

An overview of Urban Habitat and Naturalness Mapping and the essential process steps is set out in annex 6 - Urban Habitat and Naturalness Mapping – Method summary. 

Submitted quotes will need to confirm that they will follow the overall prescribed method (subject to any changes agreed with the project steering group) and that they are able in terms of technical skills and capacity to deliver Urban Habitat and Natural Maps for the listed locations below.



Timetable.

The project is anticipated to begin on the 14th July 2025 and to complete by 30th January 2026. 

Requirement

The areas to which the amendment process will be applied are;

· Tyneside.

· Teesside.

· Liverpool City Region and Warrington.

· Greater Manchester.

· West Yorkshire.

· Sheffield and Rotherham.

· Stoke on Trent and Newcastle under Lyme.

· West Midlands Combined Authority (including Coventry).

· East Midlands Cities (Derby, Nottingham and Leicester).

· City of Cambridge.

· Greater London.

· Dartford and Gravesham.

· City of Plymouth.

Commercial software usage.

Please note that the method requires the use of some commercial software. Costs/licenses associated with the use of these software should be included in the prices as eligible project costs. Please see section 2 of the User Guide (Annex 2) for notes on software requirements.

Costs associated with licenses should be included as part of the project costs and identified clearly in the quote.

The two commercial software requirements are;

1. LASTools [commercial] 

Download: https://rapidlasso.com/lastools/

 LASTools is used to merge the EA LiDAR tiles into single files. A free version of the software exists for smaller areas, but artefacts are voluntarily introduced at larger scales when used without a commercial license. Any software that allows LAZ tile merging could be used as an alternative. 

2. Trimble eCognition 10.3 [commercial] 

Download: https://geospatial.trimble.com/ecognition-download

This is the main software used for the urban habitat and Naturalness mapping workflow and we are not aware of any alternative that is currently available. Licenses need to be purchased, although a free trial version is available for initial testing and training. The official UK provider for Trimble eCognition software licenses is Korec: https://www.korecgroup.com/. 

There are two types of eCognition license: Developer and Server. Developer licenses allow ruleset modifications and at least one is required for initial threshold setting. The Server licenses allow tiling of larger areas for more efficient parallel batch processing. It is advised to purchase as many Server licenses as can be supported by the user’s computing power and budget.

eCognition licenses can be renewed monthly and offer flexibility. Users should consider preparing their datasets and performing initial tests before purchasing Server license for efficient use of the license during the rental period.

Tasks.

Task 1 – Develop a “final” schema, definitions and rulesets for the amended mapping approach.

The original “User Guide” (Annex 2) is a comprehensive step by step guide for creating Urban Habitat and Naturalness maps using eCognition software that emerged from the piloting and phase 1 trial exercises.  The use of eCognition software will be retained in this project. However, some adjustments and new rulesets were made during trial phases 2 and 3 and following a stakeholder review exercise in 2024/5 several amendments to the Urban Habitat schema and definitions have been identified and listed in annexes 3 and 4. The revised habitat schema and descriptions are provided as Annex 5.

Task 1 will bring together these outputs from previous projects and combine into one “final” Urban Habitat Schema, definitions and rulesets to be applied in eCognition.

This final approach will be agreed with the project steering group prior to application to the currently mapped areas. A draft Urban Habitat Mapping User Guide will be required within 4 weeks of the start of contract.

Only Urban Habitat Map method will be required as the Naturalness element of the method is still developmental. No Naturalness or Combined Factor Naturalness maps will be required and this part of the method should be ignored.



Task 2 – Apply agreed amended mapping approach to the listed areas of existing Urban Habitat and Naturalness data.

It is anticipated that the data amendment requirements will differ by the phase the data was created.

Data for the original 3 pilot areas and the phase 1 of the trialling are likely to require wholesale reprocessing as significant changes were applied between the two and they are out of line with data from later phases.

However, data from phases 2 and 3 is likely to need only minor modification and amendment in order to bring it into line with the final schema.

This task is likely to require;

Task 2a - Reprocessing of the data from the original 3 pilot cities and phase 1 trialling areas.

Task 2b - Amendment of the data from phases 2 and 3 trialling to bring into line with the amended schema etc.



The expected reprocessing and amendment requirements for each area are set out in the table below.

Only Urban Habitat Maps will be required as the Naturalness element of the method is still developmental. No Naturalness or Combined Factor Naturalness maps will be required and this part of the method should be ignored.



		Phase

		Location

		Requirement



		Pilot

		Cambridge (41 sqkm)

		Reprocess existing mapped area and expand with a 1km buffer around administrative area of City of Cambridge.



		

		Plymouth (80 sqkm)

		Reprocess existing mapped area and expand by adding Torpoint and Saltash and add 1km buffer.



		

		City of Manchester (see requirement)

		City of Manchester should be reprocessed as part of reprocessing Greater Manchester and not separately.



		Phase 1

		Tyneside (Newcastle, Gateshead, North and South Tyneside, Sunderland). (597 sqkm).

		Reprocess existing mapped area.



		

		Greater Manchester (GMCA area – 1418 sqkm)

		Reprocess Greater Manchester area (including City of Manchester).



		

		West Midlands (Birmingham, Wolverhampton, Dudley, Sandwell, Walsall and Solihull). (903 sqkm).

		Reprocess existing mapped area.



		Phase 2

		Greater London (GLA area). (1601 sqkm)

		Amend existing data to be in line with amended schema.



		

		Liverpool City Region (Liverpool, Sefton, Wirral, Knowsley, St Helens, Halton and Warrington). (907 sqkm).

		Amend existing data to be in line with amended schema ensuring mapped area covers all of city region area (there are some edge gaps that will require filling).



		

		West Yorkshire (Leeds, Bradford, Kirklees, Wakefield). (2038 sqkm).

		Amend existing data to be in line with the amended schema.



		Phase 3

		Teesside (Darlington, Stockton, Middlesbrough, Redcar and Cleveland, Hartlepool). (897 sqkm).

		Amend existing data to be in line with amended schema.



		

		Sheffield and Rotherham. (738 sqkm).

		Amend existing data to be in line with amended schema.



		

		Stoke on Trent and Newcastle under Lyne. (360 sqkm).

		Amend existing data to be in line with amended schema.



		

		Coventry. (122 sqkm).

		Amend existing data to be in line with amended schema.



		

		East Midlands Cities (Nottingham, Derby, Leicester). (295 sqkm).

		Amend existing data to be in line with amended schema.



		

		Dartford and Gravesham (NW Kent). (211 sq km)

		Amend existing data to be in line with amended schema.







Task 3 – Accuracy Assessments and “Data Confidence overlay”.

Accuracy assessment using Confusion Matrices will be required for the Detailed Urban Habitat data for each APGB date tile and a “Data Confidence” overlay layer should be developed for each output tile using the accuracy assessment data to clearly indicate the data accuracy confidence for each Detailed Urban Habitat type across the tile.

Task 4 – Create a final Urban Habitat Mapping User Guide for the application of the approach in a Trimble eCognition environment.

This task will create an updated detailed step by step user guide setting out the “final” approach to Urban Habitat and Naturalness Mapping in the Trimble eCognition software environment. This guide is intended to be usable by any stakeholder to either update mapping is due course or to create new mapping. The existing User Guide will provide the essential format for the updated version.

Outputs.

Deliver the spatial data outputs in GIS format compatible with ArcGIS Pro (see data requirements below) for the following outputs;

1. Draft process guide on how to apply the amended process and schema to be applied in the Trimble eCognition environment (to include changes required to the User Guide set out in Annex 2 and any ruleset changes required to deliver the amended method).

2. Urban Habitat Broad Classification Maps for the listed target areas in tiles aligned with the Ordnance Survey National grid and in 5 x 5 Square kilometres tile sizes.

3. Urban Habitat Detailed Classification Maps for the listed target areas in tiles aligned with the Ordnance Survey National Grid and of 5 x 5 square kilometres (same tile area as for Broad Classification).

4. Accuracy assessments (Confusion matrices) for each APGB date tile for both the Broad and Detailed Urban Habitat Maps and “Data Confidence overlay” showing Accuracy Assessment informed accuracy percentage by Detailed Habitat Type for each APGB date tile.

5. A final Urban Habitat Mapping Step by Step User guide for developing Urban Habitat Maps using Trimble eCognition.



Data requirements.

Required data inputs are listed in Section 3 of Annex 2.  Please note that the existing Urban Habitat data is not Open Government License will be provided to the successful contractor under PSGA Contractor License terms and conditions once the contract is live. A generalised Broad Habitat map is available to inspect on the GI Mapping pages of the GI Framework website.

Required data outputs.All data outputs need to conform with the requirements of the digitising standards set out in Annex 7.

Sustainability 

Natural England protects and improves the environment and is committed to reducing the sustainability impacts of its activities directly and through its supply chains.  We expect the Contractor to share this commitment and adopt a sound, proactive sustainable approach in keeping with the 25 yr environmental plan/our commitments compliant with all applicable legislation. This includes understanding and reducing direct and indirect sustainability impacts and realising opportunities, including but not restricted to; resilience to climate change, reducing greenhouse gas emissions, water use and quality, biosecurity, resource efficiency and waste, reducing the risk of pollution, biodiversity, modern slavery and equality, diversity & inclusion, negative community impacts.

As a delivery partner, the successful contractor is expected to pursue sustainability in their operations, thereby ensuring the Contracting Authority is not contracting with a supplier whose operational outputs run contrary to the Contracting Authority’s objectives. The successful contractor will need to approach the project with a focus on the entire life cycle of the project.

Outputs and Contract Management

Martin Moss will be the Natural England Contract Manager for this project.

A Project Steering Group of Natural England and successful contractor representatives will be established at start of contract to oversee project delivery. It is anticipated project progress meetings will be held monthly (by Teams) from the initial project inception meeting. 

All meetings will be online via Teams.
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Acronyms

Acronym Meaning

AOI Area Of Interest

APGB Aerial Photography for Great Britain
BI Blue Infrastructure

BNG British National Grid

BUA Built-Up Areas

CIR Colour Infra-Red (Red, Green, Near Infra-Red)
CRS Coordinate Reference System

DSM Digital Surface Model

DTM Digital Terrain Model

EA Environment Agency

Gl Green Infrastructure

ML Machine Learning

NFI National Forest Inventory

NIR Near Infra-Red

0sS Ordnance Survey

OSMM Ordnance Survey Master Map

PHI Priority Habitat Inventory

RGB Red, Green, Blue (true colour)
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Introduction

This document is intended as a step-by-step user manual and should allow anyone with access to the
required software (Section 2) and datasets (Section 3) to reproduce the outputs from the Urban
Habitat and Naturalness Mapping Phase 1 Roll Out project [Ref 1] for their chosen urban area of
England. An overview of the workflow is shown in Figure 1 and the location of all supporting files
provided by 2Excel is summarised in Table 1.

This guide assumes the use of the England Green Infrastructure Mapping Database Version 1.2 (issued
on 31/01/2023).

Prior to Analysis Analysis Post Analysis

6.2.1 Creating a New Workspace _

6.2.2 Customised Import
8.1. Urban Habitat Map

8.2. Naturalness Map

8.3. Gl Parcels

Figure 1. Summary diagram of the workflow.
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Guide Section Required Files Location
4.4, APGB repare_apgb_by_date.

4. Data PTEpare_aped.by.. By Supporting
Preparation 4.5. AOI create_apgb_date_blocks.py Files\python scripts
P 4.8. EA LiDAR prepare_ea_lidar.py by _scrip
Example_Shapefile_Template -

Grassland_Survey.sh i
5. Grassland = y-SP . SL'Jpportmg
Grassland_Samples_Styling.gml Files\QGIS\
Desk-Based 5.1. Survey Set-up
Broad_value_map_grasslands.csv Grassland Desk-
Survey -
Detailed_value_map_grasslands.csv Based Survey
Gl_Classes.gml
6.2. Workspace Supporting
and Project Set- Gl_import.xml Files\eCognition\imp
Up orts
6.3. Grassland
Statistics Gl_0_grass_stats.dcp
6. Analysis Extraction
Workflow 6.4. Tiling GIl_1_tiling.dcp Supporting
6.5. Urban Files\eCognition\rule
Habitat sets

Classification and | GI_2_classification.dcp
Naturalness
Mapping

Detailed_Classes_for_Assessment_Styling.qml
Broad_value_map.csv
Detailed_value_map(v2).csv

. Gl_Classes.gml Supporting
7.1.P - =
roject Set NFI_Classes.qml Files\QGIS\ Accuracy
7. Accuracy up
PHI_Classes.gml Assessment
Assessment P
OSMM_Buildings.qml
OSMM_Gardens.gml
CHM.gml
7.3. Confusion . . Supporting
Matrix generate_confusion_matrix.py Files\python_scripts
8.1. Urban . .
8. Outputs Habitat Map rename_gdb_tiles.py Supporting
Preparation : Files\python_scripts
P 8.3. Gl Parcels calculate_combined_naturalness.py \py —Scrp

Table 1. Location of supporting files needed in the workflow, where Supporting Files corresponds
to the folder provided by 2Excel.
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1. Urban Habitat Classification Scheme

A summary of the urban habitat classification scheme used in the roll-out project [Ref 1] can be found
in Table 2. The classification scheme contains 11 broad classes and 30 detailed classes, each with an
associated key. Some broad classes, such as Private Gardens (F) and Parklands (H), are contextual and
may contain features that can also be found in other broad classes, e.g., Grasslands (A), Woodlands
(B) and Rough, Abandoned and Derelict Land (C). The distinction between woodlands and scattered
trees is based on surface area, where woodlands are defined as any cluster of trees equal to or larger
than 0.5 hectares.

Broad Broad Class Name Detailed Detailed Class Name
Key Key

Al Amenity Grassland

A2 Undifferentiated Grassland

B1 Broadleaved, Mixed and Yew Woodland

A Grasslands

B Woodlands B2 Conifer-Dominated Woodland
B3 Isolated and Scattered Trees
C Rough, Abandoned and C1 Habitat Mosaics
Derelict Land C2 Scrubs

D1 Open Water
D2 Vegetated Wetland
El Sealed Surfaces and Buildings

D Wetlands

Impervious and Non-

E E2 Vegetated Building Surfaces and Green Roofs
Vegetated
E3 Bareground
F1 Non-Vegetated Gardens
F Private Gardens F2 Vegetated Gardens

F3 Garden Trees
F4 Garden Scrubs
G Formal Planting G2 Allotments
H1 Park Amenity Grassland
H2 Park Undifferentiated Grassland
H3 Park Wood Pasture
H4 Park Scrubs
11 Coastal Sand

H Parklands

12 Coastal Dunes
Coastal 13 Coastal Shingle, Loose and Bare Rocks
14 Coastal Mud
15 Coastal Saltmarshes
16 Coastal Cliffs and Slopes
J Agricultural Land i1 Vegetated Fields

J2 Ploughed Fields
K Upland Habitats K1 Upland Habitats

Table 2. Urban Habitat Classification Scheme.
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2. Software Requirements

2.1. QGIS 3.22 [open source]

Download: https://www.qgis.org/en/site/forusers/download.html

The QGIS software is primarily used to prepare and visualise datasets, and to perform the grasslands
desk-based survey and final accuracy assessment. Whilst data preparation and visualisation could be
done in ArcGIS (or any other suitable GIS software), the desk-based survey and accuracy assessment
steps rely on 2Excel’s QGIS styling and survey templates. As a result, QGIS 3.22 is recommended for
ease of usel.

2.2. Python 3.7 [open source]

Download: https://docs.conda.io/en/latest/miniconda.html

Python is primarily used to prepare datasets for mapping, and to finalise the outputs. The scripts used
in this project [Ref 1] have been written in Python 3.7 and documentation can be found in Appendix
A, B, C, D, E and F. They may be transferable to other versions, but this has not been tested.

2.3. LASTools [commercial]

Download: https://rapidlasso.com/lastools/

LASTools is used to merge the EA LiDAR tiles into single files. A free version of the software exists for
smaller areas, but artefacts are voluntarily introduced at larger scales when used without a

commercial license. Any software that allows LAZ tile merging could be used as an alternative.

2.4. Trimble eCognition 10.3 [commercial]

Download: https://geospatial.trimble.com/ecognition-download

This is the main software used for the urban habitat and Naturalness mapping workflow and no
alternative is currently available. Licenses need to be purchased, although a free trial version is
available for initial testing and training. The official UK provider for Trimble eCognition software
licenses is Korec: https://www.korecgroup.com/.

There are two types of eCognition license: Developer and Server. Developer licenses allow ruleset
modifications and at least one is required for initial threshold setting. The Server licenses allow tiling
of larger areas for more efficient parallel batch processing. It is advised to purchase as many Server
licenses as can be supported by the user’s computing power and budget.

1 Users could adapt the QGIS styling and survey templates to the ESRI suite of software, but this is outside the scope of
the User Guide
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eCognition licenses can be renewed monthly and offer flexibility. Users should consider preparing
their datasets and performing initial tests before purchasing Server license for efficient use of the
license during the rental period.
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3. Dataset Requirements
All datasets required for the analysis workflow are listed in this section. Whilst some datasets can only
be downloaded at national-scale, others require a zone to be specified due to the size of the data,

e.g., APGB, OSMM and EA LiDAR. In this case, the AOI plus a 500m buffer (Section 3.2) should be used.

3.1. Data Download Directory

Raw, unprepared data refer to datasets as they appear straight after download in their original folder
structure and without any modifications. All raw datasets should be stored in a “data download
directory” (or “DataDir”). The name and location of “DataDir” can be chosen by the user but should
remain consistent across all datasets. Certain datasets will need to follow a strict folder structure
within “DataDir” to allow for subsequent automated preparation (e.g., APGB and EA LiDAR), but this
will be explained in the relevant section.

During data preparation (Section 4), a new directory will be created (“RootDir”). This will contain all
prepared datasets (as opposed to raw datasets) that are required for analysis in eCognition. This time,

all datasets will follow a strict folder structure, naming convention and format.

3.2. Area Of Interest [defined by user]

The AOI is a vector layer which outlines a zone to constrain the analysis. Everything within the AOI
will be mapped, and anything outside of it will be discarded. It is a requirement of the workflow and
should be in the ESRI Shapefile format. Whilst the AOI can be obtained from anywhere and sourced
by the user, it is recommended to use Local Authority boundaries. These can be extracted from the
Gl database (Gl Social Statistics — map 6) (Section 3.3). Multiple Local Authority boundaries can be
merged and dissolved into a single AOI for larger metropolitan counties.

Due to the nature of the classification scheme (Section 1), the context and surface area of urban
habitats matter. To ensure that parcels cut-off by the edge of the AOI are still correctly classified, and

to ensure coastal habitats are fully captured, the AOI should be buffered by 500m.

3.3. Green Infrastructure and Blue Infrastructure [Open Government Licence]

Download: https://www.data.gov.uk/green-and-blue-infrastructure-england

The Gl and Bl geodatabases published by Natural England form the basis of the urban mapping. They
are used to provide context to the spectrally informed habitat classification. The Naturalness factor is
also attached to each Gl parcel (Gl Access Maps — map 1) at the end of the workflow. This guide
assumes that the England Green Infrastructure Mapping Database Version 1.2 (issued on 31/01/2023)
is used. The full national dataset should be downloaded.

11
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3.4. Aerial Photography for Great Britain [Public Sector End User Licence]

Download: https://www.apgb.co.uk/

The APGB dataset provides spectral information and is the main dataset used in the urban habitat and
Naturalness mapping workflow. Both RGB (12.5 c¢cm spatial resolution) and CIR (50cm spatial
resolution) datasets should be acquired for the AOI 500m buffer (Section 3.2), and downloading the
latest imagery is recommended. However, the users should make sure that the imagery date of
capture is between April and September during the leaf-on season. Any data capture outside of this
period will make habitat classification difficult or near impossible. These datasets are delivered as
1km tiles and dates of collection may vary (Figure 2). The outlines of the different “date blocks” will
be generated in Section 4.5 using a Python script and will be used in subsequent data preparation
steps — this is because each date block will require different spectral thresholds due to changing

conditions. Step-by-step instructions on merging APGB tiles by date to create virtual mosaics will be
provided in Section 4.4.

A L
Va | N
‘, = R S S &
= N
] A L
7 \
T D,
[ N
,i : \
1 |
/ ..... | \ 050100 kem
\ ..... /
3 [
{11 N
Q EEEE ]
R N )
=RV —
{1~ 7\ N& | (
b 4 1 2 (T \
N | B L
[ /_/j Legend
L /"/ [ Tyneside 500m buffer
< Date Blocks
\ \ ] 2019-08-26
t J 2019-09-21
0 25 5 km > «/ 2020-06-25
[ — S 2021-04-19

Figure 2. Example of the four APGB dates that make up Tyneside.

The DTM and DSM datasets are optional and are only needed if the date of the EA LiDAR acquisition
does not align with the APGB information, or if the user’s computing power does not allow for LiDAR
point cloud handling.
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The downloaded tiles must be placed as they are in an APGB folder within “DataDir”, following the
structure:

{DataDir\APGB\RGB\{aoi}
{DataDir\APGB\CIR\{aoi}

{DataDirNAPGB\DTM\{aoi}
{DataDir\APGB\DSM\{aoi}

The aoi parameter corresponds to the name of the AOI (usually a Local Authority or Metropolitan
County name). If it contains multiple words, spaces should be suppressed and upper-case letters
should be used to signify the start of a word, e.g., GreaterManchester or WestMidlands.

3.5. Ordnance Survey British National Grid [Open Government Licence]

Download: https://github.com/OrdnanceSurvey/0S-British-National-Grids

Both 1km and 5km OS grids are required as part of the workflow to create APGB date block outlines
and tile projects in eCognition. The full national dataset should be downloaded.

3.6. Ordnance Survey Master Map [Public Sector End User Licence]

Download: https://environment.data.gov.uk/
The OSMM dataset is required to provide private garden information, as well as building footprints.
OSMM greenspace information is also used to enhance the classification of certain classes, especially

along coasts. It should be downloaded for the AOI 500m buffer (Section 3.2)

3.7. National Forest Inventory [Open Government Licence]

Download: https://www.data.gov.uk/national-forest-inventory-woodland-england-2020

The NFI dataset provides information about woodland types. The latest version of the full national
dataset should be acquired.

3.8. Environment Agency National LiDAR Programme [Open Government Licence]

Download: https://environment.data.gov.uk/DefraDataDownload/?Mode=survey

Both DTM and point clouds should be acquired for the AOI 500m buffer (Section 3.2). The EA LiDAR
point cloud is used to generate a higher resolution DSM than that provided by the APGB dataset.
These are downloaded as zipped files in 5km tiles. Step-by-step instructions for unzipping and merging
of the tiles will be provided in Section 4.7. Note that depending on hardware specifications, merged
point clouds for certain date blocks may be too large to handle in eCognition and may need to be split
up further — more details are provided in Section 10.2.

13
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The downloaded tiles must be placed as they are in an EA_LIDAR folder within “DataDir”, following
the structure:

e {DataDir}\EA_LiDAR\DTM\{aoi}
o {DataDir\EA_LiDAR\LAZ\{aoi}

The aoi parameter corresponds to the name of the AOI (usually a Local Authority or Metropolitan
County name). If it contains multiple words, spaces should be suppressed and upper-case letters

should be used to signify the start of a word, e.g., GreaterManchester or WestMidlands.

3.9. OS Open Built-Up Areas [Open Government Licence]

Download: https://www.data.gov.uk/os-open-built-up-areas

The BUA dataset is published by the OS and delineates built-up areas in Great Britain. It is used to
enhance the mapping of agricultural land. The full national dataset should be downloaded.

3.10. Priority Habitat Inventory [Open Government Licence]

Download: https://www.data.gov.uk/priority-habitats-inventory-england

The PHI dataset published by Natural England provides additional information about coastal habitats,
upland habitats and vegetated wetlands that would otherwise be difficult to identify using airborne
imagery alone. The full national dataset should be downloaded?.

3.11. Moorland Line [Public Sector Mapping Agreement End User Licence]

Download: https://magic.defra.gov.uk/Datasets/Dataset_Download_MoorlandLine.htm

This dataset is maintained by the Rural Payments Agency (RPA) and is used to roughly delineate
upland areas. The full national dataset should be downloaded.

2 Note that this dataset comes in two parts which will need to be merged.
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4. Data Preparation

To allow ingestion into the Trimble eCognition Developer software, the required datasets (Section 3)
should be prepared following the instructions below, and in the specified order. Note that the CRS of
all datasets should be set to OSGB36/BNG (EPSG: 27700).

4.1. Root Directory

All prepared datasets should be placed in the same directory — this should not be the same directory
that hosts raw, unprepared datasets (“DataDir”). This directory will be referred to as the “root
directory” (or “RootDir”). Whilst the location and name of the root directory can be chosen by the
user within their data management system, the input datasets must follow a strict naming
convention, format, and relative folder structure within “RootDir” — these relative file paths are
outlined in this section.

4.2. Vector Datasets

Vector datasets downloaded at national scale do not require clipping due to the way in which
eCognition handles project creation. Table 2 summarises the vector datasets® (and their layers if
applicable) that should be extracted as ESRI Shapefiles and placed in the relevant sub-folder of the
root directory.

Dataset Layer Name File Paths

Bl Network TidalWater?* {RootDir\\GI\\BI_tidal_water.shp

OS Open BUA OS_Open_Built_Up_Areas | {RootDir\\OS\\BUA.shp

OS BNG 1km_grid {RootDir\\OS\\OS_grid_1km.shp

OS BNG 5km_grid {RootDir\\OS\\OS_grid_5km.shp

NFI - {RootDir\\NFI\\NFI.shp

PHI - {RootDir\\PHI\\PHI.shp

Moorland Line - {RootDir\\Moorland_Line\\Moorland_Line.shp

Table 2. Summary of the input vector data (excluding Gl and OSMM) required for the analysis
workflow, including their relative file paths in the root directory.

4.3. Date Block Naming Convention

Larger datasets split into date blocks, such as the Gl database, APGB, OSMM and EA LiDAR, must
follow this naming convention to be ingested into eCognition:

{aoi}_{date} {dataset}.{ext}
The goi parameter corresponds to the name of the AOI (usually a Local Authority or Metropolitan

County name). If it contains multiple words, spaces should be suppressed and upper-case letters
should be used to signify the start of a word, e.g., GreaterManchester or WestMidlands.

3 Excludes Gl and OSMM which are too large.
4 Note that preparing TidalWater is only required for coastal AOls.
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The date parameter corresponds to the APGB date block (Section 3.4) and must be in the form
yyyymmdd, e.g., 20200513. There should be a file for each date present in the APGB imagery.

The dataset parameter corresponds to the dataset name, which can contain multiple words separated
by an underscore, and the ext parameter corresponds to the dataset format extension. These are
dataset specific and will be specified in this section.

For example, if Greater Manchester has three APGB date blocks (e.g., 20190623, 20200516,
20210421), there will be three different filenames for the APGB CIR virtual mosaics:

e GreaterManchester_20190623_APGB_CIR.vrt
e GreaterManchester_20200516_APGB_CIR.vrt
e GreaterManchester_20210421_APGB_CIR.vrt

4.4. APGB

The APGB data preparation is automated using the Python script prepare_apgb_by date.py
(Appendix A). All 1km tiles belonging to the same date block are merged into a virtual mosaic (VRT),
and this is repeated for both RGB and CIR datasets. It can be extended to the DTM and DSM datasets
if required (Section 3.4). The relative APGB file paths are summarised in Table 3.

Dataset Required? File Paths

APGB RGB Yes {RootDir\\APGB\\RGB\\{aoi} {date} APGB_RGB.vrt
APGB CIR Yes {RootDir\\APGB\\CIR\\{aoi} {date} APGB_CIR.vrt
APGB DTM No - optional {RootDir\\APGB\\DTM\\{aoi} {date} APGB_DTM.vrt
APGB DSM No - optional {RootDir\\APGB\\DSM\\{aoi} {date} APGB_DSM.vrt

Table 3. Summary of the input APGB datasets for the analysis workflow, including their relative
file paths in the root directory (both required and optional are included).

The APGB dataset must be prepared first as the python script generates a list of 1km OS grid tiles
corresponding to each date block. These lists are required to prepare the remaining datasets in
Section 4.

4.5. AOI

The AOI is user defined. It should have been prepared in Section 3.2 and its 500m buffer should have
been used to download the APGB, GI, OSMM and EA LiDAR datasets.

The first two rows of Table 4 summarise the relative file paths for the AOI and its 500m buffer. These

two files are the only ones that do not follow the standard naming convention, as they have not been
split by APGB date blocks and do not contain the date parameter.
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For ingestion into eCognition, the existing 500m buffered AOI will need to be split up between the
different APGB date blocks. This is automated using the Python script create_apgb_date_blocks.py
(Appendix B) and requires:

e The 1km OS grid tiles to be downloaded and placed in the correct location (Section 4.2).
e The APGB imagery to be prepared (Section 4.4).
e The full 500m buffered AOI to be placed in the correct location (Table 4).

The script should create a new AOI file for each date blocks present in the APGB imagery, following
the naming convention in the last row of Table 4. Note that if the AOI only contains a single APGB

image date, the 500m buffered AOI will not be split up, but a copy of the existing file will be created
with the date parameter.

Dataset File Paths

Full AOI {RootDir}\\AOI\\{aoi}_AOl.shp

Full AOI buffered to 500m {RootDir]\\AOI\\{aoi}_AOI_500m_buffer.shp

500m buffered AOI split by date block | {RootDir}\\AOI\\{aoi} {date} AOI_500m_buffer.shp

Table 4. Summary of the AOI files and their relative file paths in the root directory.

4.6. Gl

The Map1_OGL layer should be extracted from the Gl Access maps database as an ESRI Shapefile and
clipped to each APGB date block. At present, this is done manually using a GIS software. Table 5
summarises the relative file path. Note that converting from a geodatabase to a Shapefile will cut-off

any attribute field names longer than 12 characters, but these will be restored during the final output
preparation (Section 8.3).

Dataset Layer Name File Paths
Gl Access maps | Mapl_OGL {RootDir)\\GI\\{aoi} {date} Gl.shp
Table 5. Summary of the input Gl data for the analysis workflow, including its relative file path in
the root directory.

4.7. OSMM

The osmm_area layer should also be extracted from the OSMM dataset as an ESRI Shapefile and
clipped to each APGB date block. Table 6 summarises the relative file path.

Dataset Layer Name File Paths
OSMM osmm_area {RootDir\\OS\\OSMM\\{aoi} {date} OSMM.shp
Table 6. Summary of the input OSMM data for the analysis workflow, including its relative file
path in the root directory.
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4.8. EA LiDAR

Preparation of the EA LiDAR data is also automated using the Python script prepare_ea_lidar.py
(Appendix C). All 5km tiles belonging to the same date block are unzipped and merged. This is
repeated for both the DTM and point cloud, generating GeoTIFF files and LAZ files respectively. The
relative file paths are summarised in Table 7.

Dataset File Paths
DTM {RootDir\\EA_LiDAR\\DTM\\{aoi} {date} EA DTM.tif
Point cloud {RootDir\\EA_LiDAR\\LAZ\\{aoi} {date} EA LAZ.laz

Table 7. Summary of the input EA LiDAR datasets for the analysis workflow, including their
relative file paths in the root directory.
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5. Grassland Desk-Based Survey

The purpose of this survey is to collect sample polygons for the two detailed Grassland classes,
Amenities (A1) and Undifferentiated (A2). We recommend carrying it out in QGIS since the proposed
method requires QGIS styling. All the necessary survey files can be found in the Grassland Desk-Based
Survey subfolder of the QGIS folder. One survey should be performed for each date block. It is also
important to collect an equal spread of samples for each class.

5.1. Survey Set-up

5.1.1. Saving Samples

Users should first make a copy of the Example_Shapefile_Template - Grassland_Survey.shp template
for each date block within the AOI and place these files in “RootDir” with the following naming
convention:

{RootDir}\Samples\{aoi}_{date} samples.shp
The number of samples shapefiles should match the number of date blocks.
5.1.2. Survey Files

A blank QGIS project should be created for each date block within the AOI and the required files
should be loaded:

e Samples shapefile — This relates to the template saved in Section 5.1.1, which is designed to
be populated with the grassland sample polygons. The correct samples shapefile for the date
block should be added to the project (e.g., via drag and drop).

e Survey styling (Grassland_Samples_Styling.gml) — This style needs to be applied to the survey
shapefile template. It will not work on other shapefiles; they need to have the required
attributes.

e Broad and Detailed Value Maps  (Broad_value_map_grasslands.csv  and
Detailed_value_map_grasslands.csv) — These data tables must be included as layers in the
survey QGIS project. They store class keys and names, which are necessary for the styling to
work properly.

The recommended survey template, styling and its associated CSV data tables allow for easier sample

polygon classification. If set up correctly, drawing a sample polygon will pop-up a window where its
class can be assigned from a series of drop-down options, instead of typing them manually (Figure 3).
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Figure 3. The drop down optlons available for classifying newly drawn grassland sample polygons,
if the Grassland_Samples_Styling.qml is correctly applied to the Survey shapefile template.

5.1.3. Supporting Files

A series of additional supporting files should also be loaded into the QGIS project. These can be found
in the “RootDir”:

e APGB RGB Imagery — {RootDir}\\APGB\\RGB\\{aoi} {date} APGB_RGB.vrt — this serves as a
base map.

e Date Block AOI — {RootDir}\\AOI\\{aoi} {date} AOI_500m_buffer.shp — this constrains the
area for analysis and users should not draw samples outside of it.

e Gl Access Map — {RootDir\\GI\\{aoi} {date} Gl.shp — this provides contextual information in
relation to the existing Gl database and allows a user to decide if a grassland polygon sits with
a park.

o The “Gl_Classes.qml” styling should be applied to the Gl. All the polygons outlined in
green show Parklands.

An example of how the layer tree in the QGIS project should look with all the files is shown in Figure

4. Users should make sure they have loaded the correct files for the date block that they are working
on.
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Figure 4. Example QGIS project layer layout with all the required files for the grassland desk-based
survey.

5.2. Collecting Samples

To start collecting samples, edits on the survey template should be turned on. Polygons can then be
digitised by visually following grassland boundaries. The size of the polygons does not matter as they
will later be re-segmented in eCognition, and the Gl parcel boundaries should be ignored as they may
not always be representative of grassland types. Users should aim to digitise a minimum of 50
polygons for each grassland class (amenities and undifferentiated) roughly spread out over the entire
date block, regardless of context (within vs outside of parks). However, this number is dependent on
the size of the date block, the abundance of grasslands and the respective sizes of these grassland
habitats. Users should ensure they save their edits regularly to avoid any loss of work.
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6. Analysis Workflow
6.1. eCognition Basics
The following section relies on the use of the Trimble eCognition Developer and Server software. It is
intended to be used by someone who possesses basic familiarity with the software. To gain or expand

one’s familiarity, we recommend using Trimble’s User Guide and video tutorials:

e Trimble eCognition Help - eCognition Suite Overview
e https://www.youtube.com/@eCognitiontv/featured

As mentioned in Section 2.4, there are two ways to analyse projects in eCognition, either locally in
the Developer, or by submitting projects to the Server:

Developer Analysis

To analyse via eCognition Developer, a project needs to be opened within a workspace. The ruleset
of interest should then be loaded in the Process Tree panel (Figure 5). This view enables the user to
execute any parts of the ruleset in isolation. To run the full ruleset rather than parts of it, a user should
execute the process from the very top.

Figure 5. Any rulesets can be loaded into the Process Tree within an eCognition workspace.

Server Analysis

Within an eCognition workspace, multiple projects can be selected at once and submitted for analysis
(Figure 6).
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Figure 6. Multiple projects have been selected for analysis using eCognition Server.

The Start Analysis Job window that pops-up (Figure 7) allows the GRID server network to be specified
(it is set to local server by default, meaning that the jobs are submitted to the user’s machine rather

than a network). The file path to a ruleset must also be specified. The chosen projects will then be
analysed with the given ruleset.

Configuration

Job Scheduler

site_delineation.dcp

[ Use time-out

Exported Results

Analyze: Top scenes

Cancel

Figure 7. The “Start Analysis Job” window to send analysis jobs to server for a given ruleset.

We recommend using eCognition Developer to test individual tiles with specific parameters. Once the
parameters have been optimised, it is advised to run the analysis using the eCognition Server option.
As explained in Section 2.4, submitting rulesets to eCognition Server requires Server licenses. One
license is required per “engine”, so purchasing multiple Server licenses means that multiple tiles can
be analysed in parallel, and processing can be left running overnight.
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Note that to modify ruleset parameters, users must load the ruleset in eCognition Developer prior to
submitting it to Server. The parameters should be manually modified, and the ruleset saved — this can
be done in the workspace without opening a project.

6.2. Workspace and Project Set-Up

6.2.1. Creating a New Workspace

The initial step when using eCognition is to create a new “Workspace”. The workspace will house all
the projects, and it creates a directory where all the output and intermediate files can be found. It
can be saved anywhere; it does not need to be in the same place as the input data.

6.2.2. Customised Import

Within the new eCognition workspace, the “Customised Import” tool needs to be used to create
individual projects for each given APGB date block. Figure 8 shows an example of the tool.

e The “Gl_import.xml” file needs to be loaded into the tool.

e The “Root Folder” must specify the location of the “RootDir” where all the input datasets are
saved.

e The “Master File” must be one of the APGB CIR VRT files (you can pick any AOl and date block).
Choosing the CIR is important because the master file will dictate the spatial resolution of the
project. In this case, it will be set to 50cm/pixel, and all other datasets will be resampled to
that value. The master file will also dictate the import’s naming convention for the remainder
of the files. Note that you may get a dialog window as shown in Figure 9 when selecting the
master file. Users should press “No”, otherwise the customised import will auto-reset.

e The search string may then be tested using “Test” to see if the correct file was found.

e By pressing “OK”, projects will be created for every single date block that has been prepared.

Customized Import

Image Layers = Thematic Layers = Metadata = Scene

Import

RootFolder: |\ atal\data) \RootDir Select
Master File: vrt Select.
Search String: | { {scene)}_APGB_CIR.vrt:reverse} Test
Scene Name: | {8

[ Create space folder from search string

[] Create workspace folder from file system

Preview

Variable

Clear Workspace

Figure 8. Example of the customised import tool.
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ized Import
Image Layers Thematic Layers Metadata Scene

Import GREENINFRA

RootFolder. | \\WAS2EGFBO1-Datal\data\temp\RootDir Select.

MasterFile: | A~~~ = 0 T tT— Select.
eCognition

Search String: | { Test

e is different to the number

Scene Name: | { ?

[] Create work:
[[] Don't ask me again
[] Create work:

Preview:

Variable

Clear Workspace

Figure 9. Example of the dialog window that may appear upon master file selection. Users should
press “No”.

Please see Trimble’s user guide Trimble eCognition Help - Automating Data Analysis for more details
on using the tool.

6.3. Grassland Statistics Extraction

Prior to classification, grassland statistics need to be created and extracted for each project (date
block).

This can be done by submitting a project to Server and processing it with the “GI_0_grass_stats.dcp”
ruleset (Figure 10) as explained in Section 6.1°. One parameter needs to be specified in the ruleset
before analysis:

e attribute_name — The name of the attribute (or column) with the detailed grassland classes.
The attribute name is set to “class2_sim” by default. If the grassland samples were collected
according to Section 5, it can be left as default.

Once submitted, the ruleset will prepare all the data required for analysis within the project, e.g.,
Vegetation Indices (VI), DSM creation from the LiDAR point cloud, building and private garden
extraction from the OSMM dataset. It will then perform multi-resolution segmentation, create sample
objects from the grassland samples shapefile and update all the needed statistics of each sample
object. The statistics include spectral, physical, and textural attributes and are exported as a CSV file
with the naming convention {city}_{date)_grass_samples.csv. The file can be found in the “samples”
folder of the eCognition workspace directory.

5 Alternatively, this can be done in eCognition Developer, but opening a date block project may take some time.
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ng Land Feature Extraction

y thematic layer using "attribute_name (variable)"
- B ifNo.ofH1 >0
| ifNo.of H2 = 0
Segmentation
@ Al, A2 at Samples: multi-resolution: 10 [shape:0.1 compct.:0.5]
Texture
£4 A1, A2 at Samples:
£4 A1, A2 at Sa
S AL A2a
£4 A1, A2 at Sa
ffm. at Sa create temp. i CM_ G CONTRAST 135" using
£4 A1, A2 at 5a CM_GREY_CORRELATION' using 'GLCM Cor
£4 A1, A2 3 ; i ‘ 7
£ A1, A2 3
£ Al, A

sample
update

& export su
i B Clear Project

Figure 10. The “GI_0_grass_stats.dcp” ruleset used for extracting grassland statistics.

6.4. Tiling

Once the grassland statistics have been derived on a date block level, the projects need to be split-up
into individual 5km OS grid tiles for further analysis. This will create a series of sub-projects, each
named according to their given OS tile:

{city}_{date).Copies.subset.{OS tile}

Projects are tiled by submitting them to Server and processing them with the “GI_1_tiling.dcp” ruleset
(Figure 11). Note that tiling cannot be done within eCognition Developer so submission to Server here
is critical (as well as the purchase of an eCognition Server license). Two parameters need to be
specified prior to running the ruleset:

e 0S_5km_tile_code — The name of the attribute (or column) with the OS grid tile code. It is set
to “PLAN_NO” by default.
o tile_buffer_m —Tile buffering distance in meters. It is set to 500m by default.

The ruleset will then segment the project according to the geometry of the OS tiles and create new
sub-projects which will appear in the workspace layout (Figure 12).
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=- W Tiling
= B Parameters
iling_SHP_path = "{RootDirh\\OS\\OS_grid_5km.shp"

g_SHP_attribute = "PLAN_NO"

e_buffer_n

001s create/modify project
Segment

updat
updat

Workspace * o X

BE GreaterManchester MName
11 B GreaterManchester 20190522
|+ “ GreaterMancheste

State Scale Type Cache

GreaterManchest 0 22 Process 0 /pxl Resampled
Copi 50 Process Subset
- B GreaterManc 2019 W C 5 ! Process 5

 +| “ GreaterManc Ci sets, SDE0 Process

|+ “ GreaterManches 0 30 Ci sets.5 ! Process

Process
Process
Process
Process
Process
Process

Figure 12. Example of a workspace layout for Greater Manchester, which contains 5 date blocks.
Clicking on a date block project shows the sub-projects as “Copies.subsets.{OS tile}’ on the right-
hand side.

6.5. Urban Habitat Classification and Naturalness Mapping

The “Gl_2_classification.dcp” ruleset carries out the actual urban habitat classification and is far more
complex (Figure 13). It consists of multiple sections and requires the users to input parameters.
Parameters are specifically tailored to each APGB date block, due to the variation in spectral
characteristics across the range of image dates. The ruleset is tailored by adjusting the default spectral
thresholds. This must be done manually and can only be achieved through a series of trial and error
to see which threshold produces the best results. Users are advised to start off with the default
parameter values and tweak accordingly. Ruleset adjustments should be performed on a subset of a

project to make processing faster. Section 6.5.2 provides detailed explanation on threshold
adjustment.
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Urban Habitat Classification

Parameters
B Thresholds
B Sample Statistics
B Arrays
Update Parameter Set
Update parameter set: "OnTiles”
Submit Scenes for Analysis

DR DN

» ‘'ustomized Algorithms

= OnTiles()
=- B Check for APGB Data
= B f Mean of scene NIR = 0
= W then
B B Constrain to AOI
= ® Check for AOI Overlap
= ® if No. of AOI = 0
=- B then
E B Data Preparation
Segmentation
Feature Classification

-+ 8|

Detailed Classification
Clean-Up

Broad Classification
Export

Maturalness

LN -8B B R

else
B throw: No AOI data found. Tile to be skipped.

= W else
B throw: No APGBE data found. Tile to be skipped.
Main
Figure 13. The “GI_2_classification.dcp” ruleset used for urban habitat classification. The section
in the “Main” tap (above) contains all the parameters which require manual input. The section in
the “Customised Algorithms” tab holds processes which carry out the classification and exports.

6.5.1. Creating a Subset

A subset can be created by left clicking on any project in the eCognition workspace layout and
selecting “Open Subset...”. A Subset Selection window will pop up, which allows the user to draw a
subset on the image by clicking and dragging their mouse (Figure 14). It is best to select a subset area
that has an urban area with many sealed surfaces, but also green spaces and some bare ground.
Clicking “OK” will create the subset. Once the subset is open, it must be renamed by selecting “File”
> “Modify Open Project...” and typing a Project Name. Please note that keeping the subset name as
“New Project” will cause serious issues. Lastly, the “GI_2_classification.dcp” ruleset needs to be
loaded into the Process Tree panel as shown in Section 6.1.
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Figure 14. Subset selection window for manually drawing a subset area to create a subset project.
6.5.2. Ruleset Parameters Adjustment

The Parameters section of the ruleset, in the “Main” tab of the Process Tree (Figure 11), contains all
the parameters which require manual adjustment prior to analysing any new date block.

Thresholds

This section of the ruleset contains all the spectral threshold variables which need to be reviewed and
modified (Figure 15). They are separated into two types according to the ruleset sections they are
used in, either the Feature or Detailed classification. The names of the threshold variables always
state which spectral indices they concern. There is also a comment next to each one which specifies
in which line that specific threshold is used in the ruleset. Table 8 provides information about the
different thresholds, their default values, and recommendations for optimisation. All parameters
must have a value, and leaving one empty will throw an error.
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Figure 15. Threshold parameters in the “Gl_2_classification.dcp” ruleset.
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vegetation.

Classification Parameter Default Values should be Values should be
Value increased if: decreased if:
Too few objects are being | Too many objects are
Shadow Shadow 85 classified as shadows. being classified as
shadows.
All buildings remain the After executing this
NDVI Grow 02 same as OSMM process, trees or other
Buildings ) footprints. green features are being
misclassified as buildings.
condition 0.15 Sealed surfaces objects Bare ground or low
group 1 NDVI® ’ are not being classified as | vegetation objects are
condition 0 sealed surfaces. misclassified as sealed
Sealed group 2 NDVI’ surfaces.
Surfaces condition 0.1
group 3 NDVI® '
condition 01 Sealed surfaces with
group 1 NDSI ' mean NDVI values below
the condition group NDVI
condition 0 thresholds are still not
group 3 NDSI classified as sealed
surfaces.
SAVI BG 0.2 Bare ground objects are Low vegetation objects
Bare ground GRVI BG 0 not being classified as are misclassified as bare
bare ground. ground.
NDVI WD 01 Buildings, shadows, or Woodland objects are not
minimum ' other objects are being classified as
NDVI WD 0.3 misclassified as woodland.
Woodland NDVI WD 0.2 woodland.
Buildings '
NDVI WD
Buildings Gaps 0.25
Scrub objects above Water objects are
Scrubs NDWI Scrubs -0.1 water are not being misclassified as scrubs.
classified as scrubs.
Sealed surfaces objects Low vegetation objects
Low NDVI LW 04 that are shaded are being | that are shaded are not
Vegetation Shadow ' misclassified as low being re-classified as low

vegetation.

6 The first condition group is intended for sealed surfaces with a higher NDVI than average, which are then constrained

by their NDSI value.

7 The second condition group is meant for average NDVI sealed surfaces, and this value should therefore be lower than

condition group 1.

8 Condition group 3 is for sealed surfaces in natural spaces (e.g., parks). This value should be the lowest to reduce
misclassification with bare ground and the unnecessary removal of poor/thin vegetation.
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Green Roofs misclassified as green
NDSI Green green roofs.
-0.01 | roofs.
Roofs
Fields in bloom are not
being re-classified as
Vegetated
.ege ate NIR Veg. Fields 200 vegetated fields and
Fields .
remain as ploughed
fields.
NDVI Coastal Low vegetation in coastal
0.1 ) .
LW areas is not being re-
Coastal NDVI Coastal 0.35 classified as low
Shadows LW ’ vegetation.
NDSI Sand 0.08 |- -

Table 8. List of parameters, their default values, and recommendations for optimisation.

When adjusting thresholds, a subset project should be opened and the “Gl_2_classification.dcp”
ruleset should be loaded in as shown in Section 6.1. The default parameter values should be used to
start with. The ruleset should then be executed up to the “Feature Classification” section in the
Customized Algorithm tab. This can be done by adding a “Breakpoint” to the ruleset at the “Feature
Classification” step, then executing the ruleset as normal from the top (Figure 16).

~ | [OnTiles] Process Tree - (GI_2_classification, v.1)

Edit...

Execute

Main
[OnTiles] Object Information szt

Feature Value
Object features
Overlap Total overlap [%]

OnTiles.PHmud <no image obje:

Crl+Enter
Fs - W then
g W Data Preparation
mentation

ssification

oo EDDDEEE

Det:
Clean-Up

-

B
EEEEN

=

Naturalness

]
o

se

AQI data found. Tile to be skipped.

B data found. Tile to be skipped.

Figuré 16. Adding a breakpoint in the ruleset (left) results in a red circle next to the chosen stop
point (right). Users can then execute all processes up to that point by running the ruleset from the

top.
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Once the start of the ruleset has completed, users should see two object levels: AOI and Features. As
shown in Figure 17, the AOI object level should be unchecked, and the Features object level should
be checked in the View Settings panel. The outline should also be unchecked. A solid white fill should
be seen across the image.

View Settings

FDnER

4 [7] Object Levels [ Outline Fill
[ AOI Blue Color

Features Blue

Figure 17. After executing the start of the ruleset up to the breakpoint, two object levels should
be visible.

Using the “Shadow” variable as an example here, the “Shadow (Spectral)” process in “Feature
Classification” can then be executed individually. This will classify all objects in the Features object
level with a brightness value below the “Shadow” threshold to be classified as “Shadows”. The
shadow objects should become visible in black (Figure 18).

» Pt
T Ry amay

3 T T G
Figure 18. Example of what shadow objects would look like after executing the “Shadow
(Spectral)” process.

<

Users should assess the shadows visually. If satisfactory, the default parameter can be used.
Otherwise, the threshold should be modified. To do that, the value of the parameter in the “Main”
tab should be updated (Figure 19) — make sure to press “Execute”, otherwise the new threshold value
will not be saved.
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! Edit Process Urban Habitat Classification

Name Algorithm Description

i n arithmetic c

|

Algorithm parameters

-0+ B |

=

by value

70

Execute Ok Cancel

Figure 19. Example of updating the shadow parameterathreshold value. Excue must be pressed
to save the change before re-classifying.

Users should then move back to the “Customized Algorithm” tab and execute the “Reset” process in
“Feature Classification” (Figure 20), followed by the “Shadow (Spectral)” process again. This process
should be repeated until users are satisfied with the shadow classification.

Spectral & H

Bareground (Spectral & G}

Figure 20. Executing “Reset” will reset the Features classification so that the shadows can be re-
classified with a new threshold.

Please note that shadows are classified based on their spectral brightness. It is recommended that
the “BRIGTHNESS” image layer is viewed during the modification to help inform decisions. Figure 21
shows how the View Settings panel should look like. If the black shadow objects are difficult to see,
their colour can be changed.
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View Settings

EDEER

4 [Z] Object Levels [] Outline [ Fll
O Aol B Class Color
[ Features Blue Class Color

4 [ Image Layers |
auto
auto
auto

| auto
auto
auto
auto
auto
auto
auto
auto

BRIGHTNESS | auto

NDVI | auto

NDWI | auto

NDSI | auto

SAVI auto

age Layers Point Clouds Vector Layers  General Settings

A5

Figure 21. State of the View Settings panel to visualise shadows from the Features object level in
magenta, with the “BRIGHTNESS” layer as underlay.

Additionally, the mean “BRIGHTNESS” value can be displayed in the Object Information panel for a
selected object. Simply left click in the panel, choose “Select Features to Display...” and navigate to
mean BRIGHTNESS in the Object Features > Image Layer (Figure 22). Users might want to turn the
outline of the Features objects back on in the View Settings panel. It makes selecting objects easier.

Customized Algorithms
Object Information

Feature
Object features
Selectable features
Mo Feature or Object selected

EY_ENTROPY

Classification  Class Evaluation Inheritance 4

& ® Update Parameter Set

mit Scenes for Analysis
® OnTiles)

Customized Algorithms
Object Information

Feature Value
‘Object features
Image layer Mean
BRIGHTNESS 68.67415730 Double

Figure 22. Adding mean BRIGHTNESS in the Object Information panel and selecting shadow
objects to view the brightness values.
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The same process is used when adjusting thresholds for the other parameters. The only difference is
that all features prior to the feature of interest must be executed every time the classification is reset,
e.g., when adjusting values for sealed surfaces, the shadows and wetlands processes must be run first
in chronological order every time.

Sample Statistics

The one parameter in the Sample Statistics section specifies the file path that should be used to
retrieve the grassland statistics. This needs to be updated for each date block and should point to the
CSV statistics file which matches the specific date block being classified (Figure 23). The files are found
in the “samples” folder inside the eCognition workspace directory as explained in Section 6.3.

= B Urban Habitat Classification
= B Parameters
B Thresholds
= B Sample Statistics
B Clear

& update supervised sample statistics from file " {Workspace}\samples\Tyneside_20190826_grass_samples.csv™

Figure 23. Sample Statistics parameter in the “Gl_2_classification.dcp” ruleset.

Once all the ruleset parameters have been updated and optimised for a given date block, the ruleset
should be saved. We recommend saving all rulesets within the eCognition workspace directory, in a
“rulesets” folder. Users may wish to save a copy of the original ruleset in order to retain a version
with the default parameter values. The newly modified ruleset can be saved with the date block name
as a suffix:

Gl_2_classification_{aoi}_{date}.dcp
6.5.3. Tile Analysis

Around 1-3 sub-projects within a given date block should then be submitted to Server for analysis
using the modified ruleset that matches that date block. The outputs will be assessed before rolling
out the ruleset to all sub-projects within the date block (Section 7). All the classification outputs will
appear in the “results” folder of the eCognition workspace directory. After a tile sub-project is
processed, it will be saved, and all the object levels will remain. Users can open a sub-project and view
the outputs within the eCognition software.

6.5.4. Outputs

The are four main outputs produced by executing the “Gl_2_classification.dcp” ruleset, which can
all be found it the “results” folder of the eCognition workspace directory:

e Urban Habitat Map — Vector File: Both the broad and detailed classification maps are
exported within a single geodatabase (GDB) file. They are exported to the “GDB” folder:

{Workspace}\results\GDB\{aoi} {date}.Copies.subsets.{OS tile} Classification.{version}.gdb
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e Urban Habitat Map — Raster File: The broad and detailed classification maps are exported as
separate raster TIF images, together with a CSV value map to specify the class associated with
each pixel value in the raster. They are exported to the “TIF” folder:

{Workspace}\results\TIF\{aoi} {date}.Copies.subsets.{OS tile} Classification.{version}.tif

e Aggregated Naturalness Map: The aggregated naturalness map is exported as a raster TIF
image, where the pixel value corresponds to the naturalness score. They are exported to the
“Naturalness” folder:

{Workspace}\results\Naturalnesss\{aoi} {date}.Copies.subsets.{OS tile} Classification.{version}.tif

e Green Infrastructure Parcels: The percentage cover of every naturalness class (1 to 6) and the
combined naturalness score (N Factor) of each Gl parcel is exported. One CSV file is produced
for every type of typology present in the original Gl database (e.g., Local Nature Reserve). This
is done to tackle overlaps between multiple typologies in the same area on the ground. One
sub-project can therefore have up to 19 different CSV files produced. They are all exported to
the “GI_Parcels” folder:

{Workspace}\results\GI_Parcels\{aoi} {date}.Copies.subsets.{OS tile} Classification_{typology}.csv
Note that the “version” parameter in the naming convention relates to the eCognition sub-project

version. This means that when reprocessing, files are not overwritten. The only exception is with the
Gl parcels CSV files — these are always overwritten.
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7. Accuracy Assessment

As with the Grassland Desk-Based Survey, it is recommended to carry out the accuracy assessment in
QGIS. All the required styling can be found in the accuracy assessment subfolder of the QGIS folder.
For each date block, 1-3 tiles should be analysed and assessed first. Based on the accuracy assessment
results, the ruleset can be further modified and improved, before analysing all tiles. We recommend
creating an accuracy assessment directory to store QGIS projects and assessed tiles. This does not
have to be within the eCognition workspace directory.

7.1. Project Set-up

7.1.1. Survey Files

A blank QGIS project should be created for each tile to be assessed and the required files should be
loaded:

e Detailed Urban Habitat Map — The output vector detailed urban habitat classification map
from eCognition (found in eCognition workspace directory > results > GDB) should be loaded
into the project (e.g., via drag and drop). To avoid accidently changing or deleting the
classification, the detailed map should be re-exported as a shapefile and saved in the newly
created accuracy assessment directory. The accuracy assessment should be carried out on the
Shapefile copy, not the original GDB file.

e Survey styling (Detailed_Classes_for_Assessment_Styling.qml) — This style needs to be
applied to the detailed urban habitat map layer in the project.

e Broad and Detailed Value Maps (Broad_value_map.csv and Detailed_value_map(v2).csv) -
These data tables must be included as layers in the survey QGIS project. They store class keys
and names, which are necessary for the styling and therefore the assessment to work properly.

7.1.2. Supporting Files

A series of additional supporting files should also be loaded into the QGIS project. Some of these can
be found in the “RootDir” and are summarised in Table 9, along with the recommended style file.

File Location Styling

APGB RGB Imagery | {RootDir\\APGB\\RGB\\{aoi} {date} APGB RGB.vrt

Date Block AOI {RootDir]\\AOI\\{aoi} {date} AOI 500m_buffer.shp

OS Open BUA {RootDir\\OS\\BUA.shp

Moorland Line {RootDirf\\Moorland_Line\\Moorland_Line.shp

Gl Access Map {RootDir)\\GI\\{aoi} {date} Gl.shp Gl_Classes.qml
NFI {RootDir\\NFI\\NFl.shp NFI_Classes.gml
PHI {RootDir\\PHI\\PHI.shp PHI_Classes.qml

Table 9. Files from the root directory required for the accuracy assessment.

The remainder of the supporting files can be found in the eCognition workspace directory. They are
summarised in Table 10, along with the recommended style file.

38





GEO/PR0OJ/22/GIUP
Version C1.0
31 March 2023

JEXCEL]

File Location Styling

OSMM {Worspacel\\intermediates\\vectors\\{aoi} {date} OSMM_Buildings.shp | OSMM_Buildings.qgml
Buildings

OSMM {Worspacel\\intermediates\\vectors\\{aoi} {date} OSMM_Gardens.shp | OSMM_Gardens.qml
Gardens

CHM {Worspace}\\intermediates\\rasters\\{aoi} {date} CHM.tif CHM.gml

Table 10. Files from the eCognition Workspace required for the Accuracy Assessment.

The following additional layers are highly recommended and can be freely added from QGIS using the
QuickMapServices plugin:

e OSM base map

e Google Satellite base map

An example of how the layer tree in the QGIS project should look with all the files is shown in Figure
24. Users should make sure they have loaded the correct files for the tile that they are working on.

Broad_value_map
Detailed_value_map(v2)
[l Greater Manchester
[} Desk-Based Survey
V| 2 GreaterManchester 20210530 SEOONW
(3 GreaterManchester 20210530_SKO9NW -Done
[l supporting Vectores
" D GreaterManchester_ 20210530 _AO0OI_500m_buffered
v GreaterManchester_Moorland_Line
Vv GreaterManchester BUA
=) GreaterManchester PHIE
(= GreaterManchester_GI
(=) Greater_Manchester_NFI
Greater_Manchester OSMM_builidings
4 :Greater_Manchester_OSMM_gardens
[l APGB_RGB
=" GreaterManchester 20210530_CHM
= osm
= Google Satellite

4
« [<JGED

< v oL

LSS S

<<

Figure 24. Example QGIS project layer layout with all the required files for accuracy assessment.

7.2. Assessment Method

Once the QGIS project is properly set up, it is recommended that 10 samples of each detailed class
are manually assessed per tile. The “Predicted Broad Class” and “Predicted Detailed Class” columns
in the attribute table show the classes assigned by the eCognition analysis workflow. The assessor is
given a choice to either agree with the classification and tick the “Do you agree?” box or to disagree
and choose the actual broad and detailed classes from the drop-down options.

Please see Appendix G for a detailed step by step guide on how to carry out the assessment in QGIS.
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7.3. Confusion Matrix

The confusion matrix and overall accuracy can be obtained for each assessed tile using the Python
script generate_confusion_matrix.py (Appendix D). An example is shown in Figure 25.

True label

AlA2B1B3C2D1E1IE2E3F1F2 F3F4 G2ZH1IH2H3H4 |1 )2
Predicted label

Figure 25. Example of an output confusion matrix, saved as a Portable Network Graphics (PNG) file.

If the accuracy assessment is reasonable across the tiles assessed, the ruleset and selected thresholds

can be rolled-out to the remaining tiles. Otherwise, the thresholds should be modified and the tiles
should be re-assessed until the outputs are satisfactory.
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8. Outputs Preparation
It is recommended to manually place the outputs in a different directory, outside of the eCognition
workspace, which will be referred to as the “output directory” or “OutDir”. This will avoid any

potential output being over-written when re-executing a ruleset.

8.1. Urban Habitat Map

The Urban Habitat Map is exported as individual 5km OS grid tiles in the geodatabase (GDB) file
format. Each tile contains both broad and detailed classification levels as separate layers. The final
tiles should be selected from the eCognition results directory and copied into the following directory,
regardless of APGB date block:
{OutDir}\Urban Habitat Map\{aoi}
As the eCognition tile output naming convention cannot be modified within the software, the Python
script rename_gdb_tiles.py (Appendix E) is used to automatically rename all tiles to a preferred
naming convention:
{aoi}_{date} {os_grid} Urban_Habitat_Map.gdb

Tiles do not need to be merged, making it easier for delivery and dissemination.

8.2. Naturalness Map

The Naturalness Map is also exported as 5km OS grid tiles, but they should be merged into one final
GeoTIFF (TIF) file, regardless of APGB date block. The final Naturalness tiles should be manually
selected from the eCognition results directory and merged in a GIS software. The final TIF file should
be saved in:

{OutDir}\Aggregated Naturalness Map\{aoi} - Aggregated Naturalness Map.tif
8.3. Gl Parcels

The Gl Parcels are also exported as 5km OS grid tiles. They should be combined into one final
GeoPackage (GPKG) file for each APGB date block wusing the Python script
calculate_combined_naturalness.py (Appendix F). The script ensures that Gl parcels split between OS
grid tiles are dissolved and their Naturalness factor is re-calculated. It also ensures the attribute field
names that have been cut-off in Section 4.6 match the original Gl database. The Gl parcel tiles do not
need to be manually selected, as this is done automatically in the Python script. The output filepath
by default is:

{OutDir]\Green Infrastructure Parcels\{aoi} - Green Infrastructure Parcels.gpkg

Note that the output GeoPackage will contain a “fid” index which can be deleted, and the “OBJECTID”
field can be reset as the index instead.
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9. Summary

At the end of this workflow, the users should end up with the following three datasets in their output
directory for their chosen urban area of England:

e Urban Habitat Map (Figure 26) — geodatabase (GDB) files as 5km OS grid tiles containing
classified urban habitat parcels at the broad and detailed levels as defined by the classification
scheme (Section 1).

e Aggregated Naturalness Map (Figure 27) — GeoTIFF file with pixel values ranging from 1 to 6,
indicating the level of Naturalness, where 1 is the highest Naturalness level and 6 is the lowest.
This output is derived from the detailed urban habitat classification map, where each habitat
class is associated with a Naturalness score.

e Green Infrastructure Parcels (Figure 28) — GeoPackage (GPKG) file which matches the original
Gl database, with the addition of 7 new fields, including the percentage cover of each
Naturalness score (from 1 to 6) present within each parcel and a combined (weighted)
Naturalness factor. This output is derived from the aggregated Naturalness map.

\
4

Figure 26. Example of a broad (left) and detaile‘d (right) urban habitat map 5km OS grid tile in
Tyneside.
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Figure 27 Subset of the Tynesnde aggregated naturalness map, where 1 is the h|ghest level of
Naturalness and 6 is the lowest.
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Figure 28. Subset of the Tynesnde Green Infrastructure parcels, where 1-2 is the hlghest level of
combined Naturalness factor and 5-6 is the lowest.
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10. eCognition Issues and Potential Fixes

10.1. Error Loading Data in eCognition Server

If submitting an eCognition project to Server results in the error shown in Figure 29, the virtual mosaic
files may need to be modified.

Jobh 83 Node B06: zsc o overview Retresh

analyse - failed (00:00:00.03): Cambridge files tile23

Taken: 21112022 18°57:22
Started: 21.11.2022 18:57:22
Finished: 21.11.2022 18:57:22

Engine: S2EG22HV02 [ 21852/ 10.2.2 Build 130 x64 Log
Folder: 1SZEG22HV02\C $'\Program Files'Trimble'eCognition GRID 10.2'bin'eCognitienEarthServer§4.10.2.2.130

Remarks:

Error loading data: PCl:OpenFile : Can't open WWNAS2EGFB01-Data1\data\proj\GEC-PROJ-22-GIUPWP2_Tiling\Data\APGB\Cambridge_APGE_CIR.vrt. No valid PCI Driver found. Can't open "WNAS2EGFB01-Datat\data\proj\GEC-PROJ-22-
GIUPWP2_Tiling\Data\APGB\Cambridge_APGB_CIR vri' with DIA GDAL driver v1.9.0 [GDAL 3.2 2, released 2021/03/05]: *R:/projGEO-PROJ-21-GREEHINFRANPO_Data/APGB/CIR/113363-2_CIR_1_Shape/TL4159 jpg’ does not exist in the
file system, and is not recognized as a supporied dataset name. (errorcode:2.2, reschedule) WNAS2EGFE(1-Data1\data\prof GEQ-PROJ-22-GIUPYWP2_Tiling\Data\APGE\Cambridge_APGEB_CIR vit / S2EG22HV02 / 21852/ 10.2.2 Build 130 x4

Ruleset {clisnt's path): \NAS2EGFB01-Dats 1'dta\oro] GED-PROJ-22-GIUPIWP2 Tiling\Thing_test\GIUP rueset Cambridge test dep
Process Name:

Figure 29. eCognition Server error showing an issue loading data from a virtual mosaic.

We recommend that users should replace all file paths containing a drive letter in the virtual mosaic
files with the full path to the data storage, e.g., R:\ renamed to \NAS2EGFB01-Datal\data (Figure 30).
This can be done in a text editor like Notepad ++.

<SimpleSource>
<SourceFilename IelativeTDVRT="0">R:QEemp\DataDiI\APGB\CIR\GIEéterManchesteI\SDS101.jpg(fSDarceFilename)
<SourceBand>1l</SourceBand>
<SourceProperties RasterX5ize="2000" Raster¥S5ize="2000" DataType="Byte" BlockXS5ize="2000" Block¥Size="1" />
<SrcRect xOff="0" yOff="0" xSize="2000" ySize="2000" />
<DstRect xOff="0" yOff="36000" xSize="2000" ySize="2000" />

</5impleSourcex

<SimpleSource>
<SourceFilename relativeToVRT="0">\\NASZEGFBOl-Datal\data\temp'DataDir%APGB\CIR\GreaterManchester\5D5101.jpg</SourceFilename>
<SourceBand>1</SourceBand>
<SourceProperties RasterX5ize="2000" Raster¥5ize="2000" DataType="Byte" BlockX5ize="2000" Block¥Size="1" />
<SrcRect xOff="0" yOff="0" x5ize="2000" yS5ize="2000" />
<DstRect xOff="0" yOff="36000" xS5ize="2000" yS5ize="2000" />

</SimpleSource>

Figure 30. Top image: original file path pointing to the drive letter R; Bottom image: updated file
path pointing to the data storage full path.

10.2. Error Processing LiDAR Tiles

If submitting an eCognition project to Server results in the error shown in Figure 31, it is likely that
the merged LAZ point cloud for the given APGB date block is too large to be handled. This issue does
not relate to constrains within the eCognition software, but rather to the computing power of the
user, making the size threshold difficult to predict other than by trial and error. Based on the hardware
specifications used by 2Excel®, any APGB date block processing involving LAZ files equal to or greater
than 5.37 GB failed. This roughly represents a surface area of 687 km?.

9 CPU: AMD EPYC 7713 @ 2GHz; GPU: 2 x NVIDIA RTX A5000; RAM: 1024 GB (DDR4); Storage: 2 TB (SSD); OS: Windows
Server 22
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[2023-01-11 12:28:48.593] S2EG22HVe2
[2023-01-11 12:28:48.593] S2EG22HVe2
[2023-01-11 12:28:48.593] S2EG22HVe2

11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428467794
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428527612
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428529343
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428531775
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532234
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532258
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532263
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532276
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532280
11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532288
[2023-01-11 12:28:48.593] S2EG22HVO2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532297
[2023-01-11 12:28:48.593] S2EG22HVO2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532305

/
/
/
[2023-01-11 12:28:48.593] S2EG22HVe2 /
/

/

/

/

/

/

/

/

[2023-01-11 12:28:48.702] S2EG22HV82 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532314

/

/

/

/

/

/

/

/

/

/

[2023-01-11 12:28:48.593] S2EG22HVe2
[2023-21-11 12:28:48.593] S2EG22HVe2
[2023-21-11 12:28:48,593] S2EG22HVE2
[2023-01-11 12:28:48.593] S2EG22HVe2
[2023-01-11 12:28:48.593] S2EG22HVeO2
[2023-01-11 12:28:48.593] S2EG22HVe2

[2023-01-11 12:28:48.702] S2EG22HVe2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532320
[2023-81-11 12:28:48.702] S2EG22HVO2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532338
[2023-01-11 12:28:48.702] S2EG22HVO2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532338
[2023-01-11 12:28:48.702] S2EG22HVE2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532339
[2023-01-11 12:28:48.702] S2EG22HVE2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532348
[2023-01-11 12:28:48.702] S2EG22HVE2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532342
[2023-21-11 12:28:48.702] S2EG22HVE2 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532343
[2023-01-11 12:28:49.732] S2EG22HVe2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428532718
[2023-21-11 12:28:49.732] S2EG22HVe2 / 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428533129
[2023-01-11 12:28:49,732] S2EG22HVe2 11252 : eCogSDEScanStreamCallback: Skipping wrong LAS index 428533529

Figure 31. eCognition Server error showing wrong LAS index.

If users encounter this issue, they should consider splitting up the problematic date block and making
a note of the LAZ file size. The recommended method is as follows:

e Manually split up the 500m buffered AOI shapefile for the date block in a GIS software. You should
do this by following the borders of the 5km OS grid tiles. We recommend adding a letter to the
date in the naming convention to distinguish between the two new parts — this will not break the
process. For example, splitting up the file GreaterManchester_20190526_AOI_500m_buffer.shp
down the middle will result in:

GreaterManchester_20190526W_AOI_500m_buffer.shp
GreaterManchester _20190526E_AOl_500m_buffer.shp

e Use the new 500m buffered AOI parts to re-split the APGB, EA LiDAR, OSMM and Gl datasets. This
can be done manually in a GIS.

e Analyse both parts in eCognition like any other date block, following the usual process.

10.3. Other eCognition Related Issues

For any issues relating to the eCognition software, users can browse the eCognition Community
website and utilise the forum: Topics — eCognition | Knowledge Base. Otherwise, Trimble support can
be contacted at noreply@trimble.zendesk.com.
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Appendix A

This appendix contains instructions on using the prepare_apgb by date.py Python script.

Function

This script is used to prepare the APGB datasets. These are downloaded as 1km tiles. The script finds
all tiles belonging to the same collection date and merges them into a virtual mosaic (VRT). It results

in a VRT file per APGB date block. It also exports a list of 1km OS grid codes associated with each APGB
date block as a text file.

Assumptions

The script was written in Python 3.7. The following libraries are required for the script to function:
e 0s
e gdal (from osgeo)

The script assumes that the APGB 1km tiles for a given AOI have been downloaded and placed in
folders as explained in Section 3.4.

Parameters

The script takes in four parameters. These should be modified by the user prior to processing and are
described in Table Al.

Parameter | Data Type Description

input_dir String Path to the data download directory, in the form of an r-string. This

should exclude the last three folders (APGB, data type and AOIl name)
data_type String Data type as a 3-letter code. This can be one of RBG, CIR, DTM or DSM
aoi String Name of the AOI. This is usually a Local Authority or Metropolitan

County. The name should have no spaces, and upper-case letters
should be used at the start of every word (e.g., GreaterManchester)
output_dir | String Path to the root directory (Section 4.1) used to store prepared
datasets, in the form of an r-string.

Table Al. Description of the four parameters used in the prepare_apgb_by_date.py script.

The parameters are used to construct a path to the input tiles, in the form
{input_dir\NAPGB\{date_type}\{aoi}, and to construct a path to the output virtual mosaics (VRT), as
described in Section 4.4 (Table 3), as well as to the output 1km OS grid list text files.
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Appendix B
This appendix contains instructions on using the create_apgb _date_blocks.py Python script.
Function

This script is used to create the outlines of the APGB date blocks using the 500m buffered AOI. These
are exported as ESRI Shapefiles.

Assumptions

The script was written in Python 3.7. The following libraries are required for the script to function:
e 05
e glob
e geopandas

The script assumes that the text files containing the 1km OS grid tiles by APGB dates have been
generated, and that the 500m buffered AOI (Section 4.5) and the OS grid tiles have been placed in the
correct location (Section 4.2).

Parameters

The script takes in 2 parameters. These should be modified by the user prior to processing and are
described in Table B1.

Parameter | Data Type Description

aoi String Name of the AOI. This is usually a Local Authority or Metropolitan
County. The name should have no spaces, and upper-case letters
should be used at the start of every word (e.g., GreaterManchester)
data_dir String Name of the AOI. This is usually a Local Authority or Metropolitan
County. The name should have no spaces, and upper-case letters
should be used at the start of every word (e.g., GreaterManchester)
Table B1. Description of the 2 parameters used in the create_apgb_date_blocks.py script.

The parameters are used to construct a path to the split 500m buffered AOI tiles, in the form
{data_dir}\AOI\{aoi}\{date_block} AOI_500m_buffer.shp, as described in Section 4.5 (Table 4).
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Appendix C
This appendix contains instructions on using the prepare_ea_lidar.py Python script.
Function

This script is used to prepare the EA LiDAR dataset from the EA National LiDAR Programme. These are
downloaded as 5km tiles. The script finds all tiles belonging to the same APGB date block and merges
them into a GeoTIFF (TIF) or point cloud (LAZ), depending on the input data type. It results in a TIF or
LAZ file per APGB date block.

Assumptions

The script was written in Python 3.7. The following libraries are required for the script to function:
e 0s

gdal (from osgeo)

zipfile

subprocess

LASTools should be available for use. The path to the LASTools directory can be specified by the user
in the script parameters.

The script assumes that the EA LIiDAR DTM 5km tiles for a given AOl have been downloaded and placed
in folders as explained in Section 3.8. It also assumes that the APGB imagery has been prepared as
described in Section 4.4 and that the 1km OS grid code lists have been generated as text files
(Appendix A). These are a requirement.

Parameters

The script takes in five parameters. These should be modified by the user prior to processing and are
described in Table C1.

Parameter Data Type Description

input_dir String Path to the data download directory, in the form of an r-string. This
should exclude the last three folders (EA_LiDAR, date type and AOI
name)

data_type String Data type as a 3-letter code. This can be one of DTM, DSM or LAZ.

aoi String Name of the AOI. This is usually a Local Authority or Metropolitan

County. The name should have no spaces, and upper-case letters
should be used at the start of every word (e.g., GreaterManchester)

output_dir String Path to the root directory (Section 4.1) used to store prepared
datasets, in the form of an r-string.
lastools_dir String Path to the LASTools directory, in the form of an r-string.

Table C1. Description of the five parameters used in the prepare_ea_lidar.py script.
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The parameters are used to construct a path to the input tiles, in the form
{input_dir]\EA_LiDAR\{data_type}\{aoi}, and to construct a path to the output files (TIF or LAZ), as
described in Section 4.8 (Table 7).
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Appendix D
This appendix contains instructions on using the generate_confusion_matrix.py Python script.
Function

This script is used to generate a confusion matrix for a given eCognition output tile, and to calculate
the overall accuracy value of the detailed urban habitat classification. The script provides the option
to save the confusion matrix as an image (Figure 25).

Assumptions

The script was written in Python 3.7. The following libraries are required for the script to function:
e 0s
® numpy
e geopandas
e sklearn.metrics
e matplotlib.pyplot

The script assumes that the given tile has been assessed using a desk-based survey technique as
explained in Section 7.

Parameters

The script takes in 1 required parameter and 2 optional ones. It should be modified by the user prior
to processing and is described in Table D1.

Parameter Data Type | Description

input_file String Path to the tile to be assessed, in the form of an r-string.

predicted_attribute | String Attribute field name containing predicted classes from the
workflow. Default is 'Detailed_H'.

actual_attribute String Attribute field name containing the actual classes from the
desk-based assessment. Default is 'Actual'.

Table D1. Description of the 1 required parameter and the 2 optional ones used in the
generate_confusion_matrix.py script.
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Appendix E
This appendix contains instructions on using the rename_gdb _tiles.py Python script.
Function

This script is used to rename urban habitat classification 5km geodatabase (GDB) tiles that are created
by the eCognition software to a more usable format:

{aoi} {date} {os_grid} Urban_Habitat Map.gdb
The files are not moved and are renamed within the existing folder.

Assumptions

The script was written in Python 3.7. The following libraries are required for the script to function:
e 0s

The script assumes that the eCognition tile outputs follow the naming convention described in Section
6.5.4:

{aoi}_{date}.Copies.subsets.{os_grid} Classification.gdb
Parameters

The script takes in 1 parameter. It should be modified by the user prior to processing and is described
in Table E1.

Parameter | Data Type Description

input_dir String Path to the directory containing the output GDB tiles, in the form of
an r-string.

Table E1. Description of the 1 parameter used in the rename_gdb_tiles.py script.

The input parameter also dictates the output directory, as the tiles are renamed but not moved.
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Appendix F
This appendix contains instructions on using the calculate_combined _naturalness.py Python script.
Function

This script is used to merge all Gl parcels created by the eCognition software across all date blocks,
and generates a new GeoPackage in the user’s chosen directory:

{aoi} - Green Infrastructure Parcels.gpkg

There is an input CSV for every 5km OS grid tile in each of the date blocks, and for every single
TypologyType (inherited from the Gl database).

Assumptions

The script was written in Python 3.7. The following libraries are required for the script to function:

e 0s
e glob
e pandas

e geopandas

The script assumes that the eCognition Gl parcels CSV files follow the naming convention described
in Section 6.5.4:

{aoi} {date}.Copies.subsets.{os_grid} {TypologyType}.csv
It also assumes that the Gl database has been prepared as explained in Section 4.6.
Parameters

The script takes in 4 parameters. These should be modified by the user prior to processing and are
described in Table F1.

Parameter Data Type | Description

aoi String Name of the AOI. This is usually a Local Authority or Metropolitan
County. The name should have no spaces, and upper-case letters
should be wused at the start of every word (e.g,

GreaterManchester)

ecog_workspace | String Path to the eCognition workspace directory, in the form of an r-
string.

data_dir String Path to the root directory (Section 4.1) used to store prepared
datasets, in the form of an r-string.

output_dir String Path to the output directory containing the final datasets, in the

form of an r-string.
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Table F1. Description of the 4 parameters used in the calculate_combined_naturalness.py script.

The parameters are used to construct a path to the input CSV files, in the form {eCognition
workspace}\results\Gl_Parcels\{aoi} _*.csv, and to construct a path to the output GeoPackage (GPKG),
as described in Section 8.3.
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Appendix G
Set Up

1. Open the attribute table of the Desk-Based Accuracy Assessment shapefile and make sure to
“Dock Attribute Table” (red circle).

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help 2Excel Geo Plugins

BERERY (L HPP QL BeblOL K-B-G-5 oEM: V- @@ B B Aame &
v @ @O R V- BN RGP 2XA
Browser 2% . .

gjr=to
17 Favorites
» I Spatial Bookmarks
» [ Project Home
» & Geopackage

» (@) Home

/ Spatialite

@ rostGis ~
Layers 8%

cARTE-FAO

(B WestMidlands_SW
AES ~ | [ Desk-Based Accuracy Assessment

~ VI Supporting Vectores
V' [] WestMidlands 20220430SW_AOI
» [[]CR WestMidlands 20220430SW_NFI
» [[] G2 WestMidlands_20220430SW_GI
| WestMidlands_20220430SW_OSMM_gardens
[] westMidiands 202204305W_OSMM _buildings
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3. On the left of the attribute table, click on “Expression” - “Column Preview” and select the
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5. Make sure both the “Highlight current feature on map” and the “Automatically pan to the

current feature” optio
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7. You are now ready to turn on “Toggle editing mode” and start the assessment.
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1. Click on the first item on the list, and then use the blue arrow to move to the next one. The
chosen object should flash red. You can click the flashlight “Highlight current feature on
map” button on and off to see it flash again.
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2. If you agree with the Predicted Class, check the “Do you agree?” box. You don’t have to do
anything else, and you can move on to the next object. The Actual Broad Class and Actual
Detailed Class fields will be filled in automatically. If you’re using your mouse to scroll, be
careful because you might accidentally change the values in those fields.
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If the Actual Detailed Class says “(no selection)” after you ticked the box, it was in fact filled in.

3. If you disagree with the Predicted Class, select the Actual Broad Class and Actual Detailed
Class from the options provided.
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JEXCEL]

4. Please leave comments in the Comment field if you are unsure about you assessment, or
spotted something strange/interesting.

5. Assess a total of 10 samples of a class, then change the class key code in the Advanced Filter
(expression) to the next detailed class and hit “Apply”.

6. Make sure to save your changes frequently!
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1. [bookmark: _Toc28205]Challenges we faced in the processes and solutions

In the Urban Habitat Classification, we encountered three different types of challenges, which are listed below along with the solutions.



· eCognition issues and Potential fixes

· Inputs Processing issues and Potential fixes

· Ruleset processing issues and potential fixes



[bookmark: _Toc23823]eCognition issues and Potential fixes

The data submitting in the eCognition server we have face some challenges and resolve the issue and we summarized as below. 

[bookmark: _Toc1386]eCogntion server time out issue

We processed the larger date block of Liverpool (Liverpool_20230520) in the eCognition server, but multiple tiles were failed due to the server time-out issue. As a solution to fix the issue, we increased the Virtual memory in the server that is having the eCognition server software.



[image: ]

Figure 01:  Job timeout in eCognition server 



Log file for timeout job:
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Figure 02:  Log file for timeout job in a eCognition server 

[bookmark: _Toc1603]Inputs Processing issues and Potential fixes

In the Input data process execution, we faced some challenges and the solution is below

[bookmark: _Toc19238]Data processing extent and input priority

We received various forms of elevation data, including LAZ, DSM, and DTM. In certain date blocks, we had to utilize different elevation datasets based on availability. To address this issue, we employed LIDAR data whenever it was available for the entire date block and utilized DSM/DTM when LIDAR data was partially available or unavailable. Additionally, we processed the extent of DSM and DTM coverage as a buffered AOI during the usage of DSM and DTM data. (as illustrated in the figure 04).
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Figure 03: Partial LAZ data coverage in Liverpool area
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Figure 04:  Extent of DSM & DTM coverage of the Liverpool area
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Figure 05: Process of LAZ and DSM&DTM coverage using in Urban Habitat classification







[bookmark: _Toc18086]CIR image-Double colour data process

We have noticed that there are different band combinations available in some date blocks within the Greater London and West Yorkshire LGAs. Below are screenshots of the different band combinations from affected date blocks.
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Figure 06:  Different colour CIR occurs in one date block in Greater London_20210423
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Figure 07:  Different colour CIR occurs in one date block in Greater London_20210531



Method for processing date block:

We processed two different band combinations separately and fine-tuned two different classification rulesets. Those rulesets were executed for the images with appropriate band combinations within a date block.





[bookmark: _Toc21599]Ruleset processing issues and potential fixes

In the classification ruleset execution, we faced some challenges in the Grassland and the solution below

[bookmark: _Toc20092]Grassland wrong prediction in Agriculture

We captured and quality checked 100 grassland sample polygons (A1 and A2 features) as training samples within the DTM and DSM coverage. However, we have noticed some inaccuracy in the grassland class.

As a solution for improving accuracy, a new rule has been added for the ‘Agricultural land’ class in the classification ruleset based on query clarification.



		Rule

		Parameters

		Condition



		Find enclosed by class

		J1, J2

		Enclosed by J1 and J2 and less than 500 sq. m
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Figure 08:  Agriculture data enclose in the Classification ruleset.
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Figure 09:  Grassland samples captured in one date block.



Below are the incorrect results from the grassland prediction.



		Raw Image

		Grassland prediction output
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[bookmark: _Toc19070]Small gaps in the AOIs

In the output extraction, we noticed that the geodatabase (gdb) data contain small gaps (Figure 10). To resolve this issue, a new rule has been added for the 'enclose AOI’ rule under the ‘Constrain to AOI’ part in the classification ruleset, as shown in Figure 11.



		Rule

		Parameters

		Condition



		Find enclosed by class

		AOI, unclassified

		Enclosed by AOI-Class and less than 50 sqm
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Figure 10:  Small gaps in the output Vector file
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Figure 11: Additional rules added to fix the small gaps.

[bookmark: _Toc23256]Misclassification of Coastal mud as bare ground 



The Liverpool LGA date block 20220810 is not covered by the related reference from the thematic layer OSMM_Mud data in the coastal area. Consequently, the feature has been incorrectly classified as Bare Ground instead of the Coastal Mud class. So we fine-tuned the classification ruleset to predict the coastal area correctly.

[image: ]



Figure 12:  Coastal area in the processed date block
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Figure 13:  The Classification output process after classification











[bookmark: _Toc4693]Woodland classification through thematic layer using DSM & DTM input process.

We observed that the details of the LAZ data contain correct information, while the provided DSM exhibits some abnormal heights (Figure 15). Consequently, the Canopy Height Model (CHM) displays lower height values in wooded areas. To address this issue, we have added a new rule to use woodland data as a reference in a classification ruleset and explained below.





		Rule

		Parameters

		Condition



		Total overlap by Thematic layer

		AOI, Shadows

		Total and Maximum overlap covered greater than 50
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Figure 14:  The newly added Woodland rule highlighted in Classification ruleset.







































Raw image and DSM Height values
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Figure 15:  The DSM-Height values in represented in the tree areas.
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1. [bookmark: _Toc6389]Challenges we faced in the processes and solutions

In the Urban Habitat Classification, we encountered two different types of challenges, which are listed below along with the solutions.



· Inputs Processing issues and Potential fixes

· Ruleset processing issues and potential fixes



[bookmark: _Toc25208]Inputs Processing issues and Potential fixes

In the Input data process execution, we faced some challenges and the solution is below

[bookmark: _Toc12262]Input Dataset processing and input priority

We received various forms of elevation data, including LAZ, DSM, and DTM, from different years. For example, the Coventry date block includes datasets from 2021 and 2018 (as illustrated in Figures 01, 02, and 03). In certain date blocks, we had to use LiDAR datasets from different years based on availability. To address this, we prioritized using the most recent LiDAR data available for the entire date block. When LiDAR data was partially available or unavailable, we merged datasets from different years and evaluated whether the changes were minimal. If minimal changes were observed, we proceeded with those datasets.
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Figure 01: LAZ data coverage for 2021 in the Coventry area
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Figure 02:  LAZ data coverage for 2018 in  the Coventry area



[image: ]



Figure 03: Process of Merged LAZ data for 2021 & 2018















[bookmark: _Toc29357]Data processing of OSMM input dataset

We have received the most recent OSMM data from Phase 02 processing and have clipped it for the Phase 03 LGAs. Following confirmation from Natural England, the OSMM data was used for subsequent processing, as illustrated in Figure 04 below
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Figure 04: Process of Clipped OSMM data from the Phase02































[bookmark: _Toc28249]Removal of "Access Land" from Green Infrastructure Typology for Parklands

Natural England has proposed a significant change to the identification of 'Parklands'. Specifically, they recommend removing 'Access Land' from the list of Green Infrastructure typology classes that contribute to the broad Parklands classification. This change will also impact the detailed habitat classes within the Parklands category. Consequently, we have removed 'Access Land' from the Green Infrastructure and proceeded with the subsequent processes, as illustrated in Figure 06.
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Figure 05: Before the Removal of "Access Land" from Green Infrastructure Typology for Parklands
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Figure 06: Removal of "Access Land" from Green Infrastructure Typology for Parklands













[bookmark: _Toc8128]Ruleset processing issues and potential fixes

In the classification ruleset execution, we faced some challenges and the solution below

[bookmark: _Toc3320]Misclassification in SheffieldRotherham_20210412-Date block due to Data Year Discrepancy

We have noticed some misclassification in the SK58NW - 5K tile date block, where the input datasets span various years. We processed the OSMM data for this date block from 2022/2023, as it is the most updated dataset (figure 08).  The APGB image and LAS data are both from 2021, which may explain the misclassification issues as illustrated in Figure 09.



[image: ]



Figure 07:  Raw image in the Sheffield and Rotherham_20210412_APGB_RGB date block 
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Figure 08:  OSMM dataset with a RGB image of the Sheffield and Rotherham_20210412_APGB_RGB date block 
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Figure 09:  Detailed classification data in the Sheffield and Rotherham_20210412  date block 







[bookmark: _Toc13562]Misclassification of Agriculture as Sealed surfaces 

We processed the Stoke and Newcastle-under-Lyme 20210530 date block classification and noticed some issues with the detailed classification, where agriculture was misclassified as sealed surfaces, as shown in the screenshot below (figure 11). To resolve this, we added a rule to the agriculture classification ruleset, as shown in Table 01 (figure 12). The issue was successfully resolved for this date block, as illustrated in the screenshot below (figure 13).
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Figure 10:  Raw image in the Stoke and Newcastle-under-Lyme 20210530_APGB_RGB date block 
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Figure 11:  Misclassification of Agriculture as sealed surfaces in the Stoke and Newcastle-under-Lyme 20210530 date block 

Table 01:



		Rule

		Parameters

		Condition



		Assign class

		E, E1, E2 and Sealed Surfaces

		Total Overlap with OSMM_AL moved to J2
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Figure 12: Additional rules added to fix the agriculture classification.
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Figure 13: The correct classification of Agriculture classes.















[bookmark: _Toc21026]Misclassification of Sealed surfaces as Grasslands



We noticed some misclassification issues in Sheffield and Rotherham_20210419. Sealed surfaces were misclassified as Grassland (A1 & A2) classes, as illustrated in the screenshots (figure 15) below. Since we are using the same provided ruleset, we cannot modify any rules (figure 16). Although we fine-tuned the values, it did not resolve the issue. This is because the shadow-segmented values do not match the parameters for sealed surfaces, leading to their classification as low vegetation, which is then predicted as grassland based on the Grassland CSV values.
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Figure 14:  Raw image in the Sheffield and Rotherham_20210419 APGB_RGB date block 
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Figure 15:  Misclassification of Sealed surfaces as Grassland in the Sheffield and Rotherham_20210419 date block 
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Figure 16:  The Classification ruleset used for processing
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Annex 7.



Urban Habitat Mapping Revised Schema and descriptions.



Amendments from previous phases in red.



25/04/25



Please note that no attempt will be made to map “Urban Habitat Mosaics” at this time.





		Broad Key

		Broad Class Name

		Detailed Key

		Detailed Class Name



		A

		Grasslands

		A1

		Amenity Grassland



		

		

		A2

		Undifferentiated Grassland



		B

		Woodlands

		B1

		Broadleaved, Mixed and Yew Woodland



		

		

		B2

		Conifer-Dominated Woodland



		

		

		B3

		Small Woods



		

		

		B4

		Isolated and Scattered Trees



		C

		Scrubs (Formerly Rough, abandoned and Derelict Land – inc Habitat Mosaics)

		C1

		Scrubs



		D

		Wetlands

		D1

		Open Water



		

		

		D2

		Vegetated Wetland



		E

		Impervious and non-vegetated

		E1

		Sealed Surfaces and Buildings



		

		

		E2

		Vegetated Building Surfaces and Green Roofs



		

		

		E3

		Bare ground



		F

		Private Gardens

		F1

		Non-Vegetated Gardens



		

		

		F2

		Vegetated Gardens



		

		

		F3

		Garden Trees



		

		

		F4

		Garden Scrubs



		G

		Formal Planting

		G2

		Allotments



		H

		Recreational landscapes (formerly Parklands)

		H1

		Park Amenity Grassland



		

		

		H2

		Park Undifferentiated Grassland



		

		

		H3

		Park Woodland and Canopy (Formerly Park Wood Pasture)



		

		

		H4

		Park Scrubs



		

		

		H5

		Park Small Woods



		

		

		H6

		Park trees



		I

		Coastal

		I1

		Coastal Sand



		

		

		I2

		Coastal Dunes



		

		

		I3

		Coastal Shingle, Loose and Bare Rocks



		

		

		I4

		Coastal Mud



		

		

		I5

		Coastal Saltmarshes



		

		

		I6

		Coastal Cliffs and Slopes



		J

		Agricultural Land

		J1

		Vegetated Fields



		

		

		J2

		Ploughed Fields



		K

		Upland Habitats

		K1

		Upland Habitats



		L

		Habitat Mosaics and Heath (These are not currently mapped).

		

		Not mapped at Detailed level









Amended Urban Habitat Class Descriptions.



		Broad Key

		Broad Class Name

		Detailed Key

		Detailed Class Name

		Condition



		A

		Grasslands

		A1

		Amenity Grassland

		Merged low level vegetation objects (max height threshold 1m) likely to be more intensively managed.



		

		

		A2

		Undifferentiated Grassland

		Merged low level vegetation (max height 1m) likely to be less intensively managed.



		B

		Woodlands

		B1

		Broadleaved, Mixed and Yew Woodland

		All merged tree objects (Min threshold 3m height) above 0.5 ha that are not NFI Conifer dominated.



		

		

		B2

		Conifer-Dominated Woodland

		Merged tree objects (min threshold 3m height) above 0.5 ha that overlap NFI Conifer dominated.



		

		

		B3

		Small Woods

		All merged tree objects (min threshold 3m height) that are 0.1 to 0.5 ha and overlap ToW “Small woods”.



		

		

		B4

		Isolated and Scattered Trees

		All remaining tree objects.



		C

		Scrubs (Formerly Rough, abandoned and Derelict Land – inc Habitat Mosaics)

		C1

		Scrubs

		Scrubs are merged vegetation objects of height between 1 and 3m.



		D

		Wetlands

		D1

		Open Water

		Water bodies and courses.



		

		

		D2

		Vegetated Wetland

		Wetlands with significant vegetation.



		E

		Impervious and non-vegetated

		E1

		Sealed Surfaces and Buildings

		All building and impervious surface objects that are non-vegetated.



		

		

		E2

		Vegetated Building Surfaces and Green Roofs

		Building objects that have mean NDVI and NDSI and brightness values greater than 0.2 and 0.05 and 70 respectively.



		

		

		E3

		Bare ground

		Objects with mean SAVI value smaller than 0.2. Impervious objects that overlap allotments and have a mean SAVI value smaller than 0.3.



		F

		Private Gardens

		F1

		Non-Vegetated Gardens

		All merged Bareground and impervious objects that overlap gardens.



		

		

		F2

		Vegetated Gardens

		Low vegetation objects (max height 1 m) that overlap gardens.



		

		

		F3

		Garden Trees

		All tree objects (min threshold 3m height) within gardens (OS).



		

		

		F4

		Garden Scrubs

		Scrub objects (Height between 1m and 3 m) that overlap private gardens.



		G

		Formal Planting

		G2

		Allotments

		Areas identified as allotments (OS) that are not woodland.



		H

		Recreational landscapes (formerly Parklands – these are Country Parks, Public Parks, Playing Fields and Golf Courses)

		H1

		Park Amenity Grassland

		Amenity grassland that overlaps with Recreational Landscapes.



		

		

		H2

		Park Undifferentiated Grassland

		Areas of undifferentiated grassland that overlap with Recreational Landscapes.



		

		

		H3

		Park Woodland and Canopy (Formerly Park Wood Pasture)

		All merged tree objects (min threshold 3m height) that overlap NFI min size threshold 0.5 ha and overlap Recreational Landscapes.



		

		

		H4

		Park Scrubs

		All vegetation between 1 and 3 m height and overlap Recreational Landscapes.



		

		

		H5

		Park Small Woods

		All merged tree objects (min threshold 3m height) that overlap ToW Small Woods (between 0.1 and 0.5 ha).



		

		

		H6

		Park Trees

		All tree objects (min threshold 3m height) below 0.1 ha size.



		I

		Coastal

		I1

		Coastal Sand

		Coastal objects that have a mean GRVI value of - 0.03.



		

		

		I2

		Coastal Dunes

		NFI Coastal Dunes.



		

		

		I3

		Coastal Shingle, Loose and Bare Rocks

		NFI Coastal shingle, loose and bare rock.



		

		

		I4

		Coastal Mud

		Bareground below High Water Mark.



		

		

		I5

		Coastal Saltmarshes

		NFI Coastal Saltmarshes.



		

		

		I6

		Coastal Cliffs and Slopes

		NFI Coastal Cliffs and slopes.



		J

		Agricultural Land

		J1

		Vegetated Fields

		Agricultural fields with crops or grassland.



		

		

		J2

		Ploughed Fields

		Bareground in agricultural land use.



		K

		Upland Habitats

		K1

		Upland Habitats

		All habitats above the Moorland Line.



		L

		Habitat Mosaics and Heath

		L1

		Not currently mapped

		n/a
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Urban Habitat Mapping.

Method Summary Statement.


What is Urban Habitat and Naturalness Mapping.


Urban Habitat and Naturalness Maps are being developed for the main urban conurbations of England.  The development of the maps is supported by the Natural Capital and Ecosystems Assessment Programme and they are intended to support planning, strategy development and targeting of resources for urban nature recovery as part of the suite of England Green Infrastructure Framework headline standards.


Natural Capital and Ecosystem Assessment Programme - GOV.UK (www.gov.uk)
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England Green Infrastructure Standards.


Home (naturalengland.org.uk)

Overview.


History of Development.


Overall approach.


Classification System.


Data inputs and assembly. What each data source is used for.


Data processing.


Accuracy assessment.


Outputs.


Urban Habitat Maps are created using an Earth Observation based approach blending a variety of source data to create maps of the spatial location and extents of a system of Broad and Detailed Urban Habitat Classes.

The data sources used are;


· Green Infrastructure and Blue Infrastructure (Open Government Licence)

· Aerial Photography for Great Britain (Public Sector End User Licence)

· Ordnance Survey British National Grid (Open Government Licence)

· Ordnance Survey Master Map (Public Sector End User Licence)

· National Forest Inventory (Open Government Licence)

· Environment Agency National LiDAR Programme (Open Government Licence)

· OS Open Built-Up Areas (Open Government Licence)

· Priority Habitat Inventory (Open Government Licence)

· Moorland Line (Open Government Licence)

History of its development.

Methodological development for Urban Habitat and Naturalness Mapping was conducted during 2021/22 and focussed on the Pilot Cities of Plymouth, Cambridge and City of Manchester.


Following successful piloting, a second phase of work was undertaken during 2022/23 that further developed the methodology and then developed approaches to upscaling its application to large city conurbations.  This phase resulted in the creation of Urban Habitat and Naturalness Maps for Tyneside, Greater Manchester and Greater Birmingham using an amended approach that was more streamlined and more applicable to desk based application for large scale urban areas.

Work is ongoing with the original Pilot Cities to explore the utilisation of the Urban Habitat and Naturalness data in a variety of planning and strategy development contents to explore its usefulness and limitations.


Further work is planned in 2023/24 for roll out of the new method to a second phase mapping of more urban conurbations in England.

Purpose and use.


Urban Habitat and Naturalness Mapping data is intended to improve our understanding of;

· The constituency of the urban ecosystem (Urban Habitats).


· It’s quality using “Naturalness” as a proxy.


· Urban species distribution and diversity (planned expansion of the data).


· Change in these parameters of the Urban Ecosystem in England over time.


Overall approach.


The overall approach to undertaking the process of developing Urban Habitat and Naturalness maps is set out below.
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Classification systems.


Urban Habitat Classification System.


The system of Broad and Detailed Habitat Classes are;


		Broad Key

		Broad Class Name

		Detailed Key

		Detailed Class Name



		A

		Grasslands

		A1

		Amenity Grassland



		

		

		A2

		Undifferentiated Grassland



		B

		Woodlands

		B1

		Broadleaved, Mixed and Yew Woodland



		

		

		B2

		Conifer-Dominated Woodland



		

		

		B3

		Isolated and Scattered Trees



		C

		Rough, Abandoned and Derelict Land

		C1

		Habitat Mosaics (These have proved to uncertain to map to date).



		

		

		C2

		Scrubs



		D

		Wetlands

		D1

		Open Water



		

		

		D2

		Vegetated Wetland



		E

		Impervious and Non-Vegetated

		E1

		Sealed Surfaces and Buildings



		

		

		E2

		Vegetated Building Surfaces and Green Roofs



		

		

		E3

		Bareground



		F

		Private Gardens

		F1

		Non-Vegetated Gardens



		

		

		F2

		Vegetated Gardens



		

		

		F3

		Garden Trees



		

		

		F4

		Garden Scrubs



		G

		Formal Planting

		G2

		Allotments



		H

		Parklands

		H1

		Park Amenity Grassland



		

		

		H2

		Park Undifferentiated Grassland



		

		

		H3

		Park Wood Pasture



		

		

		H4

		Park Scrubs



		I

		Coastal

		I1

		Coastal Sand



		

		

		I2

		Coastal Dunes



		

		

		I3

		Coastal Shingle, Loose and Bare Rocks



		

		

		I4

		Coastal Mud



		

		

		I5

		Coastal Saltmarshes



		

		

		I6

		Coastal Cliffs and Slopes



		J

		Agricultural Land

		J1

		Vegetated Fields



		

		

		J2

		Ploughed Fields



		K

		Upland Habitats

		K1

		Upland Habitats





Contexts. Urban Habitat Maps are generated with a minimum pixel level of 5 square metres.  All the urban area is mapped (including buildings and man made surfaces) and the mapping specifically separates and highlights habitat classes that occur within two key contexts of specific interest – Private Gardens Space and Parklands (predominantly Accessible Green Infrastructure spaces).

Accuracy. Certainties are identified using “confusion matrixes” to identify overall and specific levels of accuracy.

The Earth Observation approach employed to generate Urban Habitat Maps uses digitised aerial imagery as a core data source.  The accuracies of the resultant maps are affected by the capture date of the aerial imagery and each “aerial tile” has its own specific “Confusion Matrix”.


An example Confusion Matrix is given below.  Actual accuracy rates vary by habitat class and date tile.  This matrix is purely illustrative of the approach.


The table shows where classification samples agree between initial output (Producer) and accuracy check (user) and where they do not, and which habitat class confusions have occurred.


An overall accuracy is also calculated.

		Classification

		A

		B

		C

		D

		E

		F

		G

		H

		J



		A

		25 

		0 

		1 

		0 

		11 

		1 

		0 

		0 

		2 



		B

		0 

		42 

		1 

		0 

		1 

		0 

		0 

		0 

		0 



		C

		2 

		0 

		15 

		0 

		2 

		0 

		0 

		1 

		0 



		D

		0 

		0 

		0 

		26 

		0 

		0 

		0 

		0 

		0 



		E

		0 

		0 

		0 

		0 

		52 

		0 

		0 

		1 

		4 



		F

		0 

		0 

		0 

		0 

		0 

		78 

		0 

		0 

		0 



		G

		0 

		0 

		0 

		0 

		0 

		0 

		20 

		0 

		0 



		H

		0 

		0 

		0 

		0 

		6 

		1 

		0 

		71 

		0 



		J

		1 

		0 

		0 

		0 

		0 

		0 

		0 

		0 

		30 



		Total samples

		28

		42

		17

		26

		72

		80

		20

		73

		36



		Producer accuracy

		89

		100

		88

		100

		90

		100

		100

		90

		97



		User accuracy

		63

		95

		75

		100

		90

		100

		100

		90

		96



		Overall accuracy.

		91

		

		

		

		

		

		

		

		





As a result of the inherent identification confusions resulting in variable accuracy levels, the resultant Urban Habitat Maps must be considered as “probability maps”.


Sample Broad and Detailed Urban Habitat Maps.
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Annex 7 - Digitising Standards for Urban Habitat Mapping.docx
[bookmark: _Toc63141384]Digitising Standards for Urban Habitat Mapping (UHM) and Naturalness – May 2025



[bookmark: _Hlk198225646]1. General Digitising Guidelines

[bookmark: _Hlk198226077]1.1          Where a boundary follows an OS MasterMap feature the OS MasterMap feature should be copied so that the habitat feature uses its geometry.

1.2          Where a boundary follows part of an OS MasterMap feature the digital boundary should be snapped along the OS MasterMap feature so that the digitised boundary and OS MasterMap feature both share the same geometry where appropriate.

1.3          Where a boundary does not follow an OS MasterMap feature, such as where the boundary follows a feature on an aerial photograph, scanned and geo-rectified map (maybe field or historical), the digitised boundary should be captured with sufficient nodes that the digitised feature takes on the shape of the feature on the source material at a scale of 1:2500.

1.4          Where a boundary is shared between two polygons the boundaries must share the exact same geometry.  There should be no slivers or gaps between polygons with shared boundaries.

1.5          Features should not be "stream" digitised.  Stream digitising is the process of manual digitising, of lines or regions, where nodes are automatically placed at preset intervals based upon distance or time.

1.6          Polygons should not contain inappropriate "spikes". In the figure below the digitised field has an inappropriate spike.

 

[image: spike]

1.7          Polygons must not self-intersect (aka "bowties"). Polygons must not intersect or cross themselves. In the figure below the digitised field has a bowtie caused by a polygon crossing itself.

 

[image: bowtie]

 

1.8          Holes in polygons (aka “Doughnuts”) should be appropriately "punched".  Where there is a hole in a polygon this should be digitised as a hole as shown below.

 

[image: goodhole]

 

2. Urban Habitat Mapping and Naturalness Specific Digitising Guidelines

2.1          All data within the Urban Habitat Mapping and Naturalness datasets should be mapped as polygons.

2.2          No polygons are to be mapped that fall below the defined Minimum Mapping Unit (5m²).

2.3          Urban Habitat Broad Classification Maps and Detailed Habitat Classification Maps for the listed target areas in tiles aligned with the Ordnance Survey National grid and in 5 x 5 Square kilometres tile sizes, link to data here: https://github.com/OrdnanceSurvey/OS-British-National-Grids 

2.4          Polygons should not be mapped as multi-part polygons.

2.5          When undertaking work for a specific geographic area such as a county, the digitising should yield 100% coverage of the project area, split into chunks using Ordnance Surveys’ (OS) 20km grid square. 

2.6          There must not be any overlaps between parcels. Boundaries must share the same geometry.

2.7          Polygons must not cross roads (as defined with metaling on the OS MasterMap data), currently active railway lines or any watercourses that are mapped as polygons in OS MasterMap. If subdividing an otherwise contiguous area of UHM or Naturalness with a road, railway line or watercourse causes a polygon to fall below the designated MMU then it may be included within the inventory even if below the ascribed MMU.

3. Attribute Structure and Content for Urban Habitat Mapping 

3.1	Supply the attribute table in the following format for the Broad Habitat Classification Dataset:

		Column 

		Alias

		Format



		Hab_Code

		Broad Habitat Code

		Text (255)



		Hab_Type

		Broad Habitat Description

		Text (255)







3.2	Use the following spelling for the attributes. Do not use any symbols or punctuation marks, such as commas(,), hyphens (-) or apostrophes (‘):

		Hab_Code

		Hab_Type



		A

		Grasslands



		B

		Woodlands



		C

		Scrubs



		D

		Wetlands



		E

		Impervious and Non Vegetated



		F

		Private Gardens



		G

		Formal Planting



		H

		Recreational Landscapes



		I

		Coastal



		J

		Agricultural Land



		K

		Uplands Habitats



		L

		Habitat Mosaics and Heath







3.3	Supply the attribute table in the following format for the Detailed Habitat Classification Dataset:

		Column 

		Alias

		Format



		Hab_Code

		Detailed Habitat Code

		Text (255)



		Hab_Type

		Detailed Habitat Description

		Text (255)







3.4	Use the following spelling for the attributes. Do not use any symbols or punctuation marks, such as commas(,), hyphens (-) or apostrophes (‘):

		Hab_Code

		Hab_Type



		A1

		Amenity Grassland



		A2

		Undifferentiated Grassland



		B1

		Broadleaved Mixed and Yew Woodland



		B2

		Conifer Dominated Woodland



		B3

		Small Woods



		B4

		Isolated and Scattered Trees



		C1

		Scrubs



		D1

		Open Water



		D2

		Vegetated Wetland



		E1

		Sealed Surfaces and Buildings



		E2

		Vegetated Building Surfaces and Green Roofs



		E3

		Bareground



		F1

		Non Vegetated Gardens



		F2

		Vegetated Gardens



		F3

		Garden Trees



		F4

		Garden Scrubs



		G2

		Allotments



		H1

		Park Amenity Grassland



		H2

		Park Undifferentiated Grassland



		H3

		Park Woodland and Canopy



		H4

		Park Scrubs



		H5

		Park Small Woods



		H6

		Park Trees



		I1

		Coastal Sand



		I2

		Coastal Dunes



		I3

		Coastal Shingle Loose and Bare Rocks



		I4

		Coastal Mud



		I5

		Coastal Saltmarshes



		I6

		Coastal Cliffs and Slopes



		J1

		Vegetated Fields



		J2

		Ploughed Fields



		K1

		Upland Habitats







4. Attribute Structure and Content for Naturalness Mapping 



5.	Data Outputs

5.1          Any data created must be supplied to Natural England either as ESRI Shapefiles or ESRI File Geodatabases.

5.2	Data should be supplied by OS 10km grid square for the entirety of the project area. Link to OS Grid Square Data here: https://github.com/OrdnanceSurvey/OS-British-National-Grids

5.3          Make sure that both the spatial and attribute data have been quality checked before submission.

5.4          The geometry of the data must be checked and corrected before submission. Within ESRI ArcGIS this can be accomplished using the “Check Geometry” and the “Repair Geometry” tools.

5.5          Data can be sent to Natural England via a transfer site, such as Quatrix.

5.6          When supplying the final submission, please also complete and supply the metadata template.
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UHM Amendment Contract data information.xlsx
Geodatabase information

		Grouped_area_boundaries.gdb

		Feature class name 		Contents

		UHM_Amendment_All_Boundaries		Multipart shapefile of all the areas in the amendment contract

		Individual_area_boundaries.gdb

		Feature class name		Contents

		Cambridge		Area boundary shapefile for Cambridge

		Coventry		Area boundary shapefile for Coventry

		Dartford_Gravesham		Area boundary shapefile for Dartford and Gravesham

		Derby		Area boundary shapefile for Derby

		Greater_Manchester		Area boundary shapefile for Greater Manchester

		Leicester		Area boundary shapefile for Leicester

		Liverpool_City_Warrington		Area boundary shapefile for Liverpool City Region and Warrington

		London		Area boundary shapefile for London

		Manchester_City		Area boundary shapefile for Manchester City

		Nottingham		Area boundary shapefile for Nottingham

		Plymouth		Area boundary shapefile for Plymouth

		Sheffield_Rotherham		Area boundary shapefile for Sheffield and Rotherham

		Stoke_Newcastle_Under_Lyme		Area boundary shapefile for Stoke-on-Trent and Newcastle-Under-Lyme

		Teesside		Area boundary shapefile for Teesside

		Tyneside		Area boundary shapefile for Tyneside

		West_Midlands		Area boundary shapefile for West Midlands

		West_Yorkshire		Area boundary shapefile for West Yorkshire






