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[bookmark: _Toc212344496][bookmark: _Toc304552191][bookmark: _Toc368410312]Annex A
	Title of Project
	Simple ARD Processing

	Date and Time for Return of Bids
	Tuesday 4 April 2023 @ 16:00 hours

	Contract Reference Number
	C22-0411-1733

	Address for Bid Submission
	1 electronic copy to be sent to TenderResponse@jncc.gov.uk 
PLEASE DO NOT SEND BIDS DIRECTLY TO STEPHEN GUNN OR PAULA LIGHTFOOT OR DORA IANTOSCA VIA THEIR WORK EMAIL ADDRESSES AS THIS WILL INVALIDATE YOUR BID.
Bids must be less than 10 MB in size.
On receipt of your bid, you will receive an automated e-mail to confirm receipt by the JNCC Support Co. If you do not receive this automated email, please contact the number below;
(00 44 1733 866 988)


	Contacts for Technical Information relating to this Project Specification
	Joint Nature Conservation Committee

Name: Stephen Gunn
Email: stephen.gunn@jncc.gov.uk
Telephone: 01224 011165

OR

Joint Nature Conservation Committee
Name: Paula Lightfoot
Email: paula.lightfoot@jncc.gov.uk
Telephone: 01733 866809

	Contact for Queries Regarding the Procurement Procedure
	Finance and Planning Team
Joint Nature Conservation Committee
Email: @jncc.gov.uk or contractqueries@jncc.gov.uk
Telephone: 01733 866894 

	Proposed Start Date
	02/05/2023

	Proposed End Date
	31/03/2025 (optional 1 year extension to 31/03/2026)


[bookmark: _Toc368410313][bookmark: _Toc212344498][bookmark: _Toc212344680][bookmark: _Toc304551884][bookmark: _Toc304552193]

Simple ARD Processing
Contents
1.	Joint Nature Conservation Committee	3
2.	Project Aims	3
3.	Project Background	3
4.	Project Objectives	6
5.	Project Objectives: Detailed Tasks	6
6.	Budget	11
7.	Potential Follow-On Work	12
8.	JNCC Support	12
9.	Outputs	12
10.	Dissemination	13
11.	Timescale	13
12.	Health and Safety	13
13.	Project Management	13
14.	Instructions for Bid Submission	14
15.	Evaluation Criteria	15
16.	Payment	16
17.	Additional Requirements	16

[bookmark: _Toc368410314]

[bookmark: _Toc127280283]Joint Nature Conservation Committee
The Joint Nature Conservation Committee (JNCC) is the statutory adviser to the UK Government and devolved administrations on UK and international nature conservation
Our role is to provide scientific evidence, information, and advice to inform decisions to protect the natural environment. Our specific role is to work on nature conservation issues that affect the UK as a whole and internationally, by:
advising Government on the development and implementation of policies for, or affecting, nature conservation in the UK and internationally; 
providing advice and disseminating knowledge on nature conservation issues affecting the UK and internationally; 
establishing common standards throughout the UK for nature conservation, including monitoring, research, and the analysis of results; and
commissioning or supporting research which it deems relevant to these functions. 
Background to JNCC can be found on JNCC’s website at: https://jncc.gov.uk/about-jncc/ 

[bookmark: _Toc368410317][bookmark: _Ref369851877][bookmark: _Toc127280284] Project Aims
The Simple ARD Project Management Group (PMG) made up of JNCC, The Scottish Government, NatureScot, and the Department of Agriculture, Environment and Rural Affairs in Northern Ireland (DAERA-NI) are looking to outsource the production of Sentinel-1 and Sentinel-2 Analysis Ready Data (ARD) for Scotland and Northern Ireland.

[bookmark: _Toc368410318][bookmark: _Toc127280285][bookmark: _Toc368410319]Project Background
Since 2019 JNCC have been producing ARD to this specification for Scotland and NI:
· Sentinel-1: https://catalogue.ceda.ac.uk/uuid/05cea0662aa54aa2b7e2c5811e09431f
· Sentinel-2: https://catalogue.ceda.ac.uk/uuid/bf9568b558204b81803eeebcc7f529ef
The contract is now ending and JNCC would like to appoint a new supplier to ensure continuity of supply of ARD to the same standard, including making the data publicly available via the Centre for Environmental Data Analysis (CEDA) Archive.
JNCC are looking for a contractor to take over the provision of this ARD using the workflows on GitHub (linked below and detailed in Sections 5.1 and 5.2) with the characteristics noted in the workflows that cover both Scotland and Northern Ireland.  Bidders are asked to provide separate quotes for each country.
JNCC have developed workflows for Sentinel-1 and Sentinel-2 data to produce ARD, these are available on GitHub here:
· https://github.com/jncc/s1-ard-processor
· https://github.com/jncc/s2-ard-processor
The JNCC workflows use ARCSI for Sentinel-1 and SNAP for Sentinel-1 and JNCC are in the process of updating them to use the latest versions of software and will make these available to the successful contractor at no cost. Also, note that Geospatial Data Abstraction Library (GDAL) is used in both workflows. JNCC will also make the 10m resolution Digital Elevation Model (DEM) available if required.  ARCSI, SNAP and GDAL are all open source.
Although these are established workflows, the successful contractor would be transporting them to a new environment.  The outputs will therefore need to be checked thoroughly to ensure consistency with the existing data.  JNCC can provide the QC protocols established (summarised in Section 5.4).
The standard Sentinel-2 grid consists of 100km x 100km tiles with unique alphanumeric codes.  The area to be processed comprises 10 tiles for Northern Ireland and 41 tiles for Scotland.  Three tiles (29UPB, 30UUG and 30UUF) cover both Scotland and Northern Ireland.  These three tiles need to be processed twice, once in the OSGB coordinate system for Scotland (EPSG 27700) and once in the TM65 coordinate system for Northern Ireland (EPSG 29902).
Northern Ireland
[image: ]


Scotland
[image: ]

[bookmark: _Toc212344499][bookmark: _Toc212344681][bookmark: _Toc304551885][bookmark: _Toc304552194][bookmark: _Toc368410321]Further information about the current Simple ARD processing carried out by JNCC available on the JNCC website here:
· https://jncc.gov.uk/our-work/simple-ard-service/
· https://jncc.gov.uk/our-work/simple-ard-service-about-the-data/
· https://jncc.gov.uk/our-work/simple-ard-service-environmental-applications/
· https://jncc.gov.uk/our-work/simple-ard-service-faqs/
· https://jncc.gov.uk/our-work/simple-ard-service-support-for-users/

[bookmark: _Toc127280286]Project Objectives
[bookmark: _Toc369166744][bookmark: _Toc304551886][bookmark: _Toc304552195][bookmark: _Toc212344500][bookmark: _Toc212344682][bookmark: _Toc368410322]To meet the overall aim of this project (Section 2), the objectives are to: 
1. Adopt, test and implement Sentinel-1 and Sentinel-2 ARD production to the existing specification as currently produced by JNCC. Set-up and testing will be carried out from 02/05/2023 to 30/06/2023 prior to starting routine ‘live’ processing.
2. Publication of ARD produced in 1 on CEDA.
3. Carry out quality control and checks on the ARD produced in 1 prior to publication on CEDA (see Section 5.4).
4. ARD to be processed and published within 2 weeks of acquisition (bidders to state expected processing time)
5. In the event of processing failure or interruption to source data supply, inform JNCC immediately.  Investigate the issue and report to JNCC within 48 hours explaining the cause, actions taken to resolve the problem and any future action needed. Sign up to news feeds from Mundi and ESA/Copernicus to receive notifications related to data availability and format.
6. Carry out routine ARD processing from 01/07/2023 until at least 31/03/2025 with the option of a 1-year extension to 31/03/2026. Please note funding for this work beyond the 2023/24 financial year is not yet secured, so this objective is subject to the availability of future funding and contractor performance.

[bookmark: _Toc127280287]Project Objectives: Detailed Tasks
The detailed task flows required are: 

1. Sentinel 1 ARD Processor
Docker container that runs the s1-processing-scripts.

S1 processing scripts subtree
The S1 processing scripts branch is required at build time

Add the remote
Create a link to the proper remote repo
git remote add -f s1-processing-scripts https://github.com/jncc/s1-processing-scripts.git

Linking to the correct branch
At development time you will need to link to a development branch for testing. Before building a production contain this branch should be merged into master and this project should be set to master.
To change s1-processing-scripts to a different branch:
git rm -rf workflow/app/toolchain/scripts
git commit
git subtree add --prefix=workflow/app/toolchain/scripts s1-processing-scripts <branch> --squash
Current:
git subtree add --prefix=workflow/app/toolchain/scripts s1-processing-scripts master --squash

Fetching changes from the subtree
All changes to the current working tree need to be committed
git fetch s1-processing-scripts
git subtree add --prefix=workflow/app/toolchain/scripts s1-processing-scripts <branch> --squash

Pulling changes from the subtree
git subtree pull --prefix=workflow/app/toolchain/scripts s1-processing-scripts <branch> --squash
Current:
git subtree pull --prefix=workflow/app/toolchain/scripts s1-processing-scripts master --squash

Pushing changes from the subtree back to the repo
git subtree push --prefix=workflow/app/toolchain/scripts s1-processing-scripts <branch> --squash
Current:
git subtree push --prefix=workflow/app/toolchain/scripts s1-processing-scripts master --squash

Build and run instructions
Build to image:
docker build -t s1-ard-processor .
Use --no-cache to build from scratch
Run interactively:
docker run -i --entrypoint /bin/bash -v //input:/input -v //output:/output -v //state:/state -v //static:/static -v //working:/working -v //report:/report -v //database:/database
-t jncc/test-s1-ard-processor
Where is the path on the host to the mounted folder <HostPath>

Convert Docker image to Apptainer image
Run a local docker registry
docker run -d -p 5000:5000 --restart=always --name registry registry:2
Tag and push your docker image to the registry
docker tag s1-ard-processor localhost:5000/s1-ard-processor
docker push localhost:5000/s1-ard-processor
Build an apptainer image using your Docker image
sudo apptainer build --no-https s1-ard-processor.sif docker://localhost:5000/s1-ard-processor
Run:
apptainer exec
    -bind /<hostPath>/input:/input 
    --bind /<hostPath>/output:/output 
    --bind /<hostPath>/state:/state 
    --bind /<hostPath>/static:/static 
    --bind /<hostPath>/working:/working 
    --bind /<hostPath>/report:/report 
    --bind /<hostPath>/database:/database 
    s1-ard-processor.sif /app/exec.sh
    --productName 'S1A_IW_GRDH_1SDV_20180104T062204_20180104T062229_020001_02211F_43DB'

2. Sentinel-2 ARD Processor
Docker based Sentinel-2 analysis ready data production system.

Base
A base docker image packaging Dr Pete Bunting’s Python Atmospheric and Radiometric Correction of Satellite Imagery (ARCSI) software (https://www.arcsi.remotesensing.info/).
Based on the official ContinuumIO Miniconda3 release with python 3.5, base package contains a minimal installation of ARCSI and its dependencies using the conda package manger, correct as of version 3.1.6 (conda reporting 3.6.1).

Build or Pull arcsi-base
Build image
docker build -t jncc/arcsi-base ./base/
OR
Pull Image direction from docker hub
docker pull jncc/arcsi-base

Usage
Run image interactively
docker run -i -v <local mount point>:/data -t jncc/arcsi-base /bin/bash

To run a container and get help on ARCSI command line options do:
docker run -t jncc/arcsi-base arcsi.py -h

See below under "Docker example" for a more detailed Sentinel-2 example.
Docker example
docker run -i -t -v ${local_data}:/data jncc/arcsi-base \
arcsi.py -s sen2 --stats -f KEA --fullimgouts -p RAD SHARP SATURATE CLOUDS TOPOSHADOW STDSREF DOSAOTSGL METADATA FOOTPRINT \
--interp near --outwkt /data/${PATH_TO_OUTPUT_PROJ_WKT} --projabbv ${PROJ_ABBREVIATION} -t /data/tmp/ -o /data/output/ \
--dem /data/${PATH_TO_DEM} -I data/inputs/${SINGLE_INPUT_FILE}

3. Sentinel-1 & Sentinel-2 ARD Outputs

The Sentinel-1 analysis-ready data to be provided in this format for each granule:
· 10 metre resolution 2-band raster cloud optimised geotiff showing backscatter values in dB, band 1 is VV polarisation, band 2 is VH polarisation.
· Cloud mask (tif, 10m resolution, value of 1 for cloud, 2 for cloud shadow)
· Metadata (xml)
· Thumbnail (jpeg)

The Sentinel-2 analysis-ready data to be provided in this format for each granule:
· 10-band raster as multi-band cloud optimised geotiff, all bands at 10m resolution, reflectance scaling 0 – 1,000, 16 bit.
· Cloud mask (tif, 10m resolution, value of 1 for cloud, 2 for cloud shadow)
· Cloud probability layer (tif, values scaled 0-100)
· Saturated pixel mask (tif, 10m resolution)
· Topographic shadow mask (tif, 10m resolution, value of 1 for shadow)
· Metadata (xml)
· Thumbnail (jpeg)

All the raster tif files must be projected to:
· Scotland: OSGB (EPSG 27700)
· Northern Ireland: TM65 (EPSG 29902)

Examples of all file types except for the cloud probability layer are available here (cloud free date chosen as an example):
https://data.ceda.ac.uk/neodc/sentinel_ard/data/sentinel_2/2022/07/18

The bands included in the Sentinel-2 ARD are:
[image: ]

4. ARD Quality Control Requirements
Quality control of both Sentinel-1 and Sentinel-2 currently involves:
· Check correct geographic location and feature alignment with reference to base map
· Ensure all bands are present (2 for Sentinel-1, 10 for Sentinel-2)
· Pixel size is 10m x 10m
· Projection is correct (OSGB for Scotland, TM65 for Northern Ireland)
· Visual check of whole scene / granule for coverage and artefacts
· Check metadata is present and complete
· A random check of backscatter values for Sentinel-1 and spectral response curves for different landcover types for Sentinel-2.
Additionally, quality control of Sentinel-2 involves:
· Checking the topographic shadow and cloud masks (checking 2 x S1 scenes and 3 x S2 granules per week for Northern Ireland, 3 x S1 scenes and 4 x S2 granules per week for Scotland)
Quality control will be required to be carried out for an initial period (likely 3 months), if the outputs consistently meet the requirement the need for QC could be reduced or omitted after that.
Also, there are some automated checks included in the container, those should continue to be applied for the duration of the contract e.g., checking the number of outputs matches the number of inputs.

5. Input Data 
The ARD is currently processed in JASMIN. If the bidder wishes to carry out ARD production in another environment, this should be stated as part of the submission and the additional costs of set-up and checking outputs should be included.

6. Processing Environment
JNCC currently process on LOTUS nodes and ask for 1 CPU core with 32GB memory.

7. Ingestion to CEDA
JNCC will deliver processing code in a containerised format and CEDA will maintain the data store. The vendor will be responsible for ingesting ESA Level 1 Sentinel data (for example from Mundi (https://mundiwebservices.com/)) and running the code to deliver outputs to an ingestion area, from where CEDA will automatically ingest them. The containerised processing code includes scripts to produce metadata, this is done as part of ARD production and the metadata XML files are produced and ingested along with the data files.

[bookmark: _Toc114580916][bookmark: _Toc127280288][bookmark: _Toc368410329]Budget
The overall budget for this project is £50,000 - £70,000 including VAT per annum. Subject to the availability of funding and contractor performance, the set-up for, and subsequent production of ARD will be an initial 2-year contract with a total 2-year value of between £95,800 - £134,100 including VAT.
It is anticipated that the budget will be sufficient to deliver all the requirements identified. If the budget is a challenge for delivering the entire set of requirements, additional funding can be requested with justification by the project, this would be preferable to de-scoping, however if confidence in the quality of the outputs is achieved, then ongoing quality control may not be required or could be light touch.
Bidders are requested to split this cost between Scotland and Northern Ireland and show this in their submission, this is due to the funding sources being different for each country.

[bookmark: _Toc127280289]Potential Follow-On Work
Bidders should be aware that there is the potential for the successful bidder to be requested to undertake additional work on this contract into the financial year 2024/2025 as follows:

· Sentinel-1 ARD Processing for Scotland and Northern Ireland.
· Sentinel-2 ARD Processing for Scotland and Northern Ireland.

Please note however that the potential for additional work to be undertaken is subject to a continuing need, availability of funds and satisfactory contractor performance. For the avoidance of doubt, no guarantee can be given that you will be asked to undertake the potential additional work outlined within this Annex A document. Bidders are not asked to provide detailed project plans for these follow-on aspects at this stage.

[bookmark: _Toc127280290]JNCC Support
JNCC will provide support to the successful bidder. This can include, but is not limited to:
· assisting with understanding the scripts and workflows, 
· provision of DEM if required
· development support with set-up and testing
· help with comparative QC of outputs, liaison with CEDA about ingestion
· project management to initiate the contract and kick-off the process, to be followed-up with regular interim meetings (frequency to be agreed).

[bookmark: _Toc369166760][bookmark: _Toc369169618][bookmark: _Toc212344501][bookmark: _Toc212344683][bookmark: _Toc368410330][bookmark: _Toc127280291]Outputs
Outputs will be published to CEDA and should be produced as per the requirements specified in Section 5. 

[bookmark: _Toc212344502][bookmark: _Toc212344684][bookmark: _Toc304551887][bookmark: _Toc304552196][bookmark: _Toc368410331][bookmark: _Toc127280292]Dissemination
[bookmark: _Toc212344503][bookmark: _Toc212344685]The products/outputs produced under this contract will be a JNCC product and shall not be published or disseminated without the written permission of JNCC. The data produced will be shared under an Open Government Licence. 

[bookmark: _Toc368410332][bookmark: _Toc127280293]Timescale
Provisional dates for delivery of the contact outputs are set out below. Exact dates are to be agreed at the start-up meeting based on Contractor and JNCC staff availability. 
	Output
	Provisional Dates

	Start-up meeting (UK)
	02/05/2023

	Set-up, Configuration & Testing of ARD Production
	02/05/2023 – 30/06/2023

	Start Production of Analysis Ready Data
	01/07/2023


[bookmark: _Toc212344504][bookmark: _Toc212344686][bookmark: _Toc304551888][bookmark: _Toc304552197]In agreeing exact dates, please note that the potential for work under this contract to be funded into 2024/25 is subject to availability of funds.

[bookmark: _Toc368410333][bookmark: _Toc127280294]Health and Safety
The successful bidder is expected to follow appropriate Health & Safety procedures including adhering to JNCC’s policy on safeguarding. For further information  https://jncc.gov.uk/about-jncc/corporate-information/safeguarding/ and to be able to undertake appropriate risk assessments, evidence of which should be supplied to JNCC. (NB under no circumstances should any work or service commence prior to the receipt of written approval of the risk assessment by the JNCC H&S Advisor). 
Any incidents occurring within the contract period should be immediately reported to JNCC.

[bookmark: _Toc212344506][bookmark: _Toc212344688][bookmark: _Toc304551890][bookmark: _Toc304552199][bookmark: _Toc368410339][bookmark: _Toc127280295]Project Management
The successful Contractor shall nominate a project manager who shall be responsible for ensuring the project is completed satisfactorily and who shall be the main contact point for JNCC. 

JNCC’s main contact points will be:
Name: Stephen Gunn
Email: stephen.gunn@jncc.gov.uk
Telephone: +44 (0)1224 011165 

Name: Paula Lightfoot
[bookmark: _Toc205114031][bookmark: _Toc212344507][bookmark: _Toc212344689]Email: paula.lightfoot@jncc.gov.uk
[bookmark: _Toc304551891][bookmark: _Toc304552200][bookmark: _Toc368410340]Telephone: +44 (0)1733 866809

[bookmark: _Toc127280296]Instructions for Bid Submission
The bid submission should include the following:
A brief summary of the bidder’s experience in relation to the requirements of this contract; 
A proposed approach for achieving the objectives of the contract and delivering the detailed tasks identified within each objective. This should be sufficiently detailed to allow assessment against the evaluation criteria (Section 15);
A detailed project plan (including Gantt chart) with proposed work programme and an estimate of time required to achieve each objective;
Details of Quality Control procedures you will implement for the output data, how they will be documented and audited, and how long they will be in place.
Details of the bidder’s own internal Quality Management System;
Details of the Project Team including their roles and experience, an estimate of their time input into each task and CVs of all personnel who will be involved in the contract/project; please ensure all CVs MUST be attached as a separate PDF documentation from the proposal, so that we can meet our JNCC GDPR retention policy requirements. 
Availability of the Project Team for a start-up meeting, likely to be virtual on MS Teams.
Overall quote for the contract to include:
· Day rates for all members of the Project Team;
· Rates for attending start-up, interim and final meetings in Peterborough or Aberdeen (costs for travel and accommodation are attached, and should be used. These rates are analogous to the civil service rates).
· Costs and time allocation should be clearly allocated to specific tasks within this contract/project; and
· [bookmark: _Toc368410343]VAT if applicable. The contractor is to specify whether VAT at the prevailing rate would be applicable to this project and if so, provide their VAT registration number.
The following documentation:
· Copies of health and safety policy statements where available or a note regarding such items as lone working, emergency procedures and accident reporting;
· Copies of current public and employer liability insurance certificates;
· Copies of any appropriate risk assessments; and
· Copies of any environmental policies should you have them.
In addition, note that the bid submission should provide sufficient information to allow assessment against the evaluation criteria outlined in Section 15.

[bookmark: _Toc368410341][bookmark: _Toc127280297]Evaluation Criteria
JNCC is not bound to accept the lowest priced or any bid. Having the technical expertise and experience to complete the work to a high standard and being able to complete it within the timescale are of the essence for this contract.
The bid evaluation may be undertaken by a panel consisting of JNCC staff and staff members from The Scottish Government, NatureScot and DAERA-NI.  Unless otherwise stated in your bid submission, bids will be forwarded to these agencies for evaluation purposes only.

For information on how we handle personal data please see our Privacy Notice at:

https://jncc.gov.uk/about-jncc/corporate-information/privacy-statement/	

Bids will be evaluated using the following criteria:
	
	EVALUATION CRITERIA
	Maximum Score
	Score

	1. Quality of Bid (50% of the total for the three assessment categories)

	 
	Clarity of proposal particularly work programme and deliverables
	10
	 

	 
	Understanding of, and relevance to, the requirements in particular the adequacy of outputs and familiarity with Sentinel-1 and 2 and the concept of analysis-ready data. Experience of routine production of data on a daily / weekly basis in a cloud computing environment. 
	10
	 

	 
	Soundness and logicality of methods
	10
	 

	 
	Realism and measurability of outputs
	10
	 

	 
	Identification and proposed solutions to potential risks/issues 
	5
	 

	 
	Probability of success
	5
	 

	 
	Sub Total
	50
	 

	2. Details of Contractor (20% of the total for the three assessment categories)

	 
	Expertise, experience, and balance of team
	9
	 

	 
	Risks if important team members drop out
	5
	 

	 
	Adequacy of subcontractors if any 
	6
	 

	 
	Sub Total
	20
	 

	3. Cost (30% of the total for the three assessment categories)

	 
	Transparency and correctness of presentation what does presentation mean here in relation to cost?
	10
	 

	 
	Fairness/reasonableness for the level of work and expertise required
	10
	 

	 
	Clarity of each team member’s contribution and value added
	10
	 

	 
	Sub Total
	30
	 

	Total Score
	100
	


[bookmark: _Toc240184179][bookmark: _Toc304551893][bookmark: _Toc304552202][bookmark: _Toc368410342]
[bookmark: _Toc127280298]Payment
[bookmark: _Toc205114033][bookmark: _Toc212344509][bookmark: _Toc212344691]Unless a payment schedule is stated in your submission and agreed by JNCC project manager. Payment will be made on completion of the objectives following the submission of invoice(s) and based on the satisfactory undertaking of the contractual elements to the agreed standard of the JNCC Project Officer.

[bookmark: _Toc304551894][bookmark: _Toc304552203][bookmark: _Toc368410344][bookmark: _Toc127280299]Additional Requirements
All bidders are requested to carefully read the Terms and Conditions applying to this contract. Payment will only be made upon delivery of key outputs.
It is assumed that all costs associated with the production of figures, reproduction of photographs and the final report are accounted for within the rates/fees given.
The bidder is expected to supply all necessary equipment, software, licences, etc. to carry out the obligations required under the contract.

Procurement Timetable (which may be subject to change)
	Activity
	Date

	Publication of Opportunity Notice on Contracts Finder
	Monday 13 March 2023 

	Last date for receipt of clarification questions 
	Wednesday 29 March 2023

	Final submission date for bids
	Tuesday 3  April @16:00 hours

	Bank Holidays
	7 and 10 April 2023

	Evaluation of bids
	11 – 14 April 2023

	Post-tender negotiation/clarification
	17-21 April 2023

	Formal award of contract
	w/c 24 April 2023

	Successful/unsuccessful bidders notified 	
	w/e 28 April 2023

	Bank Holiday 
	Monday 1 May 2023

	Start of project
	Tuesday 2 May 2023
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Sentinel 2A Band

Band number and name in Central seg::;;fa ressg::il?clm number in

original data wavelength wavelength (nm) (m) ARD
(nm)

Band 1 — Coastal aerosol

Band 2 - Blue 492.4 492.1 10 1

Band 3 — Green 559.8 559.0 10 2

Band 4 — Red 664.6 664.9 10 3

Band 5 — Vegetation red edge 704.1 703.8 20 4

Band 6 — Vegetation red edge 740.5 7391 20 5

Band 7 — Vegetation red edge 782.8 779.7 20 6

Band 8 —NIR 832.8 832.9 10 7

Band 8A — Narrow NIR 864.7 864.0 20 8

Band 9 — Water vapour 9451 943.2 60

Band 10 — SWIR - Cirrus 1373.5 1376.9 60

Band 11 - SWIR 1613.7 1610.4 20

Band 12 - SWIR 2202.4 2185.7 20 10




