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[bookmark: _Toc369868111]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. Its work contributes to maintaining and enriching biological diversity, conserving geological features and sustaining natural systems.
Our role is to provide evidence, information and advice so that decisions are made that protect natural resources and systems. Our specific role is to work on nature conservation issues that affect the UK as a whole and internationally:
advising Government on the development and implementation of policies for, or affecting, nature conservation in the UK and internationally; 
providing advice and disseminate 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. 
JNCC is responsible for co-ordinating and undertaking assessments of marine ecosystems to inform UK Government policy and management of human activities. Assessments are also used to report against our obligations under UK and international legislation aimed at protecting the marine environment. We lead assessment work within offshore marine areas and work with colleagues at other Statutory Nature Conservation Bodies in England, Scotland, Wales and Northern Ireland to produce assessments at a UK scale. Internationally, we work with other agencies and key scientific organisations within OSPAR regions to develop indicators, and integrated assessment tools to evaluate the health of biodiversity in the North east Atlantic. 
Since 2005, we have undertaken and coordinated delivery of a variety of biodiversity assessments such as the first State of UK Seas report, Charting Progress and subsequently Charting Progress 2, Marine Strategy Framework and Nature Directives, State of Europe’s Seas, and the OSPAR Convention’s Quality Status Report and Intermediate Assessment.
Our staff lead scientific expert groups nationally and internationally, developing new tools, indicators and integrated modelling approaches for assessing biodiversity at a variety of scales.
Background to JNCC can be found on the JNCC intranet: https://jncc.gov.uk/our-work/marine-assessment/

[bookmark: _Toc368410317][bookmark: _Ref369851877][bookmark: _Toc369868112] Project Aims
The project aims to review and assess the capacity of existing models and methods to produce integrated assessments of the status and health of marine ecosystems (in particular for habitats) to address multiple national and international environmental policy commitments and thereby streamlining marine ecosystem assessments. The suitability of these models to forecast and predict changes due to variations of environmental conditions or management practices will need to be assessed. 
This work is required in order to develop a more efficient and streamlined method of holistically assessing and reporting on the state of the marine environment at a range of scales from local to international. The ability to predict how environmental changes and human activities will impact the marine environment will assist us to manage and mitigate, ensuring necessary protection and sustainable use going forward. The contractor will be required to identify existing data gaps and the next steps to producing an operational model, method or framework capable of integrating, harmonising and forecasting for marine ecosystem assessments. The results from this contract will help to inform assessments and reporting subsequent to the UK’s departure from the EU. 

For the purposes of this contract the following terminology is used:
· Integration: Assessing and combining a set of indicators and/or data products that measure a common feature, to provide a greater evidence base for improved overall assessment of that features state. The feature scale can vary spatially and/or temporally, for example an individual habitat to an assessment across habitats for a region and may involve integrating measures across disciplines (e.g. biodiversity, physicochemical and social).
· Harmonisation: The process of streamlining reporting, through identifying common needs in assessments, for example using common methods or assessments to report on multiple environmental legislation, both national and international e.g. Habitats and Bird Directives, Marine Strategy Framework Directive, UK Marine Strategy, OSPAR, Convention on Biological Diversity.
· Forecasting: The ability to model or predict the future conditions or trends of a biodiversity feature, ecological function or process influenced by changes on environmental conditions (e.g. temperature, wave action, pH) or management measures, and enable comparisons between different management scenarios.

The process and outputs from this contract will be detailed in a report which should ensure the following questions are answered:
· Of the existing models and methods, which are most capable of integration and/or harmonisation to be used for marine ecosystem assessments, particularly for habitats? 
· Are there any common components/attributes of these models which make them the most capable at integration and/or harmonisation?
· What are the weaknesses of existing models and what do we need to do to improve these?
· Can a single model/method be used for integration and/or harmonisation, or is there a need for a framework containing multiple models/methods?
· Can we use current models to reliably predict how the marine environment will respond to environmental changes or management practices (forecasting)? Have these models been validated against real-world data? 

[bookmark: _Toc368410318][bookmark: _Toc369868113][bookmark: _Toc368410319]Project Background
Within the marine environment, work on indicators and tools to undertake assessments on the state and impacts of marine biodiversity is predominantly driven by EU environmental policy. The majority of the work is primarily delivered through mechanisms such as the Oslo and Paris Conventions (OSPAR) and International Council for the Exploration of the Sea (ICES) which provide a platform for interactions and exchanges of data and information. As mentioned, this work is driven by EU requirements, in particular the Marine Strategy Framework Directive, and other Nature Directives and drivers (EU Biodiversity Strategy). Relationships within the UK and across neighbouring countries are important in ensuring consistency in indicators and data flows due to the transboundary nature of marine biodiversity and the international aspects of many of the impacts e.g. fisheries, cables, etc.
Existing work being undertaken by UK Marine Strategy, OSPAR and ICES has included integration approaches which could be further developed to support the harmonisation of assessments. For example, some of the indicators used to inform the UK Marine Strategy have also been used for the evaluation of Habitats Directive objectives and some attributes highlighting the potential use of same indicators across different commitments. Since 2008, OSPAR have been coordinating efforts to implement the MSFD, through collating and developing common data sets and indicators that can be used for assessment and reporting at a regional seas scale e.g. EcApRHA. ICES Integrated Ecosystem Assessment (IEA) groups are identifying data needs and developing mechanisms and models to be used for regional integrated ecosystem assessments. Through linking ecological, economic and social models and analyses to understand interactions and trade-offs between management objectives they aim to provide integrated advice to support ecosystem-based management.
Specific examples of existing work particularly relevant for this contract in relation to  integration of models and harmonisation projects include:
Marine Ecosystems Research Programme: MERP improves our understanding of the processes that drive marine ecosystems, with a focus on marine food webs, and enables prediction of how environmental changes may impact the structure and function of marine food webs and the related ecosystem services. Through integrating nine models which each focus on different but overlapping groups of organisms, scales, geographic areas and output types, MERP provides a more holistic and representative assessment of marine ecosystems.  An outline of each model is provided below and full details are available at at https://www.marine-ecosystems.org.uk/Research_outcomes/Model_Interactive. 
· ERSEM: European Regional Seas Ecosystem Model: This is a planktonic ecosystem model that models biogeochemical and ecological systems (benthic and pelagic) in global regional seas, and the global ocean.
· STRATH E2E: Strathclyde end-to-end ecosystem model: This model couples an ecology model with a fishing fleet model or a fishers’ behaviour model which creates the feedback between the state of the ecology and the properties of the fishing fleet. The outputs can be processed into other variables such as landings and discards for an individual fleet.
· EwE: Ecopath with Ecosim: This is a whole ecosystem model that quantifies food-web and fishery interactions and can include fisheries impact and conservation. It is capable of quantifying changes in ecosystem indicators, including GES.
· PDMM: Population-Dynamical Matching Model: The PDMM is unique in its ability to resolve biodiversity to the level of interacting species across the entire food chain. The model shifts the focus from the fate of particular species to that of biodiversity at community level. The model does not distinguish between benthic and pelagic parts of the marine community.
· SSSM: Species Size Spectrum Model: This is a simple and transparent model, describing marine food webs using a size-based approach called size-spectra, in terms of the distribution of the biomass of the entire marine food web over species in different size-classes.
· MIZER (Multi SSM): This is a simple and transparent model, describing marine food webs using a size-based approach called size-spectra, in terms of the distribution of the biomass of the entire marine food web over species in different size-classes.
· CCSM: Coupled Community Size-Spectrum Model: This models the structure and dynamics of two interacting size structures communities: 'pelagic' communities which feed on 'benthic' communities that share and compete for detritus.
· FishSUMS: This is a partial ecosystem model which simulates in detail a cadre of 10-15 focal species. Outputs include a time series of total stock biomass, recruits, fisheries landings and discards, diet composition, and the population length distributions, for each of the cadre of focal species. In addition, the model has the capacity to simulate cascade dynamics, propagating changes in a focal species throughout the food chain.
· ENSEMBLE (Spence et al. 2017): This multi-model takes inputs from other constituent models and/or empirical data, across the entire range of 'trophic' levels, at a variety of scales and geographical extent. Ensemble is currently used for phytoplankton, zooplankton and fish and is being developed for seabirds and sea mammals.

Plymouth Marine Lab models: PML has developed a number of ecosystem models, designed with a flexible framework, which can address questions at scales from local to global and be linked, or coupled, to one another to incorporate different elements (e.g. ecological, physical, chemical) of the ecosystem to provide a more holistic assessment. ERSEM (Table 1) can be coupled with hydrodynamic models which model ocean physical properties. Examples include FVCOM, which can model how changes in climate, land use and energy extraction can impact the ecosystem at a regional to local scale; and NEMO which models global to regional scale changes e.g. temperature, which can be linked to ecological elements, e.g. biological rate equations.
Applying an Ecosystem Approach to (sub) Regional Habitat Assessments Project: EcApRHA was a project coordinated by OSPAR which reviewed existing indicators, and data, to identify gaps and work to infill these, alongside developing integrated approaches to enable improved assessment and reporting for EU MSDF using an ecosystem-based approach at a regional seas level. It focussed on the integration of indicators under EU MSFD Descriptors D1 (biodiversity), D4 (food webs) and D6 (seafloor integrity) and developed integrated methods that could be used for pelagic and benthic habitats and food webs. One example is the conceptual method developed for benthic habitats, which involves integrating five OSPAR indicators which link MSFD descriptors D1 and D6 and the associated benthos, environmental and anthropogenic pressure data they require (Elliott et al, 2018). The method links these diﬀerent benthic indicators together cohesively so that the methods and results from the individual indicators can inform and inﬂuence one another, allowing transparency and feedback between indicators and thus avoiding loss of information. State indicators are assessed along a gradient of pressure to facilitate threshold values to be quantiﬁed and provide advice on management measures. The method also includes a feedback system whereby best available evidence on benthos, its sensitivity and disturbance assessments can be replaced with ground-truthed data. Although the method was developed for benthic reporting under the MSFD, there is scope to use it for other habitats and other reporting requirements.
Marine bird Integrated Assessment This proposed approach (ICES, 2018) is an example of integrating within and across species of marine birds, in order to provide an assess the achievement of GES for functional species groups (e.g. surface feeding birds) and for an ecosystem component (e.g. marine birds) for the MSFD. The approach focussed on creating a framework with integration rules at three levels: within species, split by breeding and non-breeding population (species component), across species (e.g. functional group component), and across species groups (ecosystem component). The method developed uses conditional rules and averaging to integrate assessments of multiple criteria (e.g bycatch mortality, abundance, productivity) within a species to assess its status.  A proportional rule is then used to integrate these species status assessments to determine if the functional group of species is at GES or not.  A conditional rule (e.g. One Out All Out) is then used to assess the states of marine birds overall based on the status of each species group. 
BEAT+ Integrated Assessment Tool: The tool is an example of how indicator assessment results can be normalised and combined to produce an overall indication of ecosystem health across regional seas. The tool requires georeferenced indicator values, thresholds and minimum and maximum values for each indicator. 
Please note a list of models is provided in Annex 1.
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A project steering group will be set up by JNCC to advise on this project; the contractor is expected to engage and report to this group. To meet the overall aim of this project (Section 2), the objectives are to: 
1. Collate existing integration and harmonisation methods and models and develop an evaluation matrix to assess the capacity of each method or model to be used for the following three components: integration, harmonisation and forecasting, with a focus on application to marine biodiversity assessments
2. Critically assess existing methods and models using an evaluation matrix which will be developed by the contractor. The output from this should provide three separate scores for a methods’ or models’ capacity to integrate, harmonise and forecast across marine biodiversity assessments. Models which have the capacity to provide an operational solution to more than one, or all these components should also be identified.
3. Select the best method(s)/model(s) based on the evaluation assessment and complete a detailed review of their capacity to provide integration, harmonisation and forecasting for marine biodiversity assessments, given current indicators and other data products, in order to validate their practical application and highlight any existing data gaps.

Applicants should make recommendations for ways of working in partnership with JNCC on this analysis. 
[bookmark: _Toc369166744][bookmark: _Toc304551886][bookmark: _Toc304552195][bookmark: _Toc212344500][bookmark: _Toc212344682][bookmark: _Toc369868118][bookmark: _Toc368410322]Project Objectives: Detailed tasks 

Objective 1: Collate existing integration and harmonisation methods and models and develop an evaluation matrix to assess the capacity of each method or model to be used for the following three components: integration, harmonisation and forecasting, with a focus on application to marine biodiversity assessments.
1. Identify, review and summarise existing models and methods that could be used to assess the capacity to a) integrate, b) harmonise and c) forecast. The review should focus on models used or developed for relevant marine biodiversity assessments (e.g. MSFD, OSPAR, HD, CBD) or those operational and used for academic purposes (e.g. PML climatic models). It is suggested the review be split by driver e.g. policy, science, theoretical modelling. A preliminary list of models already identified is provided in Appendix 1 however the contractor is required to suggest additional models/methods where possible.


Objective 2: Critically assess existing methods and models using an evaluation matrix which will be developed by the contractor. The output from this should provide three separate scores for a methods’ or models’ capacity to integrate, harmonise and forecast across marine biodiversity assessments. Models which have the capacity to provide an operational solution to more than one of these components should also be identified.
2. Develop an evaluation matrix/method, combining the elements identified in task 3, to critically assess the strengths and weaknesses of a method or model’s ability to be used for a) integration, b) harmonisation and c) forecasting within a marine biodiversity assessment context. This should data requirements and sources, outputs, strength of models, spatial and temporal applicability, transparency, ability to link to ecosystem services and identify climate change effects and may incorporate weightings or conditional rules based on the importance of the elements being assessed. The output should allow models to be ranked separately for integration, harmonisation and forecasting, and have the ability to provide recommendations within categories (e.g. overall biodiversity assessment, individual biodiversity components or indices).
3. Critically assess, using the evaluation matrix, the methods/models identified in task 1.
4. Use the outputs from the evaluation matrix assessment to recommend the optimal method/model(s) that can be used to a) integrate, b) harmonise and c) forecast within a marine biodiversity assessment context for each of these elements; and d) identify methods/models which have the capacity to provide more than one of these components.
5. Present evaluation findings at workshop and confirm which models/methods will be taken forward to objective 3.

Objective 3: Select the best method(s)/model(s) based on the evaluation assessment and complete a detailed review of their capacity to provide integration, harmonisation and forecasting for marine biodiversity assessments, given current indicators and other data products, in order to validate their practical application and highlight any existing data gaps
6. Compete a case study using the optimal method/model(s) and current indicator and available data to demonstrate the practical application and feasibility of implementing these models to provide integration, harmonisation and forecasting for marine biodiversity assessments. This would include a comparison between these models and current indicator outputs. This will be quantified by time allocation, not number of models assessed. Input from the steering group is expected at this stage.
7. Identify gaps, limitations and next steps to produce an operational model or framework to effectively integrate, harmonise and forecast.
8. Produce a report detailing the findings of this contract, including case studies and methodology. This should include recommendations on what is required to successfully integrate, harmonise and forecast for marine biodiversity assessments in the future, and answer the questions set out in the aims.
[bookmark: _Toc369166746][bookmark: _Toc369166747][bookmark: _Toc369166749][bookmark: _Toc369166750][bookmark: _Toc368410329][bookmark: _Toc369868119]Potential follow-on work 
Tenderers should be aware that there is the potential for the successful contractor to be requested by JNCC to undertake additional work on this contract into the financial year 2020/21 as follows:
To further develop the proposed integration methods
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. Tenderers are not asked to provide detailed project plans for these follow-on aspects at this stage.
[bookmark: _Toc369166760][bookmark: _Toc369169618][bookmark: _Toc212344501][bookmark: _Toc212344683][bookmark: _Toc368410330][bookmark: _Toc369868120]Outputs
Report with case studies including any associated data and metadata.
[bookmark: _Toc212344502][bookmark: _Toc212344684][bookmark: _Toc304551887][bookmark: _Toc304552196][bookmark: _Toc368410331][bookmark: _Toc369868121]Dissemination 
[bookmark: _Toc212344503][bookmark: _Toc212344685]The report produced under this contract will be a JNCC product and shall not be published or disseminated without the written permission of JNCC. It may at some point be published on the JNCC website and all material supplied as part of this contract shall remain copyright of JNCC. The findings from this contract will also be made available to JNCC, the UK Conservation Agencies (Cefas, MSS, MMO, Marine Scotland, Natural England, Environment Agency, SNH, NRW, NIEA), Defra and the Devolved Administrations.
JNCC also intend to produce a peer-reviewed paper, which the successful contractor will be invited to contribute to. 
[bookmark: _Toc368410332][bookmark: _Toc369868122]Timescale
Provisional dates for delivery of the contact outputs are set out below. Exact dates are to be agreed at start-up meeting based on Contractor and JNCC staff availability. 
	Milestones
	Provisional dates

	Start-up meeting (UK)
	September

	Workshop to review recommendations from evaluation matrix to inform Objective 3
	December (following completion of Objective 2 prior to initiation of Objective 3) 

	Draft report to JNCC and PSG 
	07 February 2020

	Delivery of final report
	20 March 2020


[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 2020/21 is subject to availability of funds. 
[bookmark: _Toc368410333][bookmark: _Toc369868123]Health and safety
The Contractor is expected to follow appropriate Health & Safety procedures and 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 JNCC H&S advisor) 
Any incidents occurring within the contract should be immediately reported to JNCC.
[bookmark: _Toc212344505][bookmark: _Toc212344687][bookmark: _Toc304551889][bookmark: _Toc304552198][bookmark: _Toc368410334][bookmark: _Toc369868124]Product specification
The final report must adhere to the JNCC report template and house style guidance http://jncc.defra.gov.uk/pdf/JNCC_DesignID_v1.3.pd unless stated otherwise. The draft and final reports should be provided electronically via email both as a Microsoft Word document and an Adobe PDF.
(Note for author. If research project/contract See Evidence Quality Guidance Note #4 (Communicating Evidence Quality).  Ensure that data management and storage requirements are stipulated, taking into account relevant policy for data access; see http://jncc.defra.gov.uk/default.aspx?page=6675

Copies of documentation associated with the case studies and any data and metadata from the project should be provided in electronic format, with an associated reference catalogue.
[bookmark: _Toc212344506][bookmark: _Toc212344688][bookmark: _Toc304551890][bookmark: _Toc304552199][bookmark: _Toc368410339][bookmark: _Toc369868125]Project management
The 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:
Email: gemma.singleton@jncc.gov.uk
Tel: +44 (0)1733 86 6933

[bookmark: _Toc205114031][bookmark: _Toc212344507][bookmark: _Toc212344689]Email: kate.wade@jncc.gov.uk 
[bookmark: _Toc304551891][bookmark: _Toc304552200][bookmark: _Toc368410340][bookmark: _Toc369868126]Tel: +44 (0)1733 86 6875 

Instructions for tender submission
The tender submission should include the following:
A brief summary of the potential Contractor’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 allow assessment against the evaluation criteria (Section 14);
A detailed project plan (including Gantt chart), including the proposed work programme and an estimate of time required to achieve each objective;
A draft Table of Contents for the final report;
Details of Quality Control procedures to be followed (note for author if research project/contract. For the See Evidence Quality Guidance Note #1 (Bias, Conflicting Evidence and uncertainty) and Evidence Quality Guidance Note #3 (Quality Assurance of Expert Knowledge and Opinion).  
Details of the Contractor’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 involved in the contract;
Availability of the Project Team for a start-up meeting in Peterborough on…
Overall quote for the contract, to include:
· Daily 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; and
· [bookmark: _Toc368410343]VAT if applicable. The contractor is to specify whether VAT at the prevailing rate would be applicable to this project and to provide their company’s 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; and
· Copies of any appropriate risk assessments.
· Copies of any environmental policies should you have them
In addition, note that the tender submission should provide sufficient information to allow assessment against the criteria outlined in Section 14.
[bookmark: _Toc368410341][bookmark: _Toc369868127]Evaluation Criteria 
JNCC are not bound to accept the lowest priced or any tender.  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.
For information on how we handle personal data please see our Privacy Notice at http://jncc.defra.gov.uk/privacypolicy


Tenders will be evaluated using the following criteria:
	
	EVALUATION CRITERIA
	Max Score
	Score

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

	 
	Clarity of proposal (particularly work plan and deliverables)
	10
	 

	 
	Understanding of, and relevance to, the requirements (in particular, the adequacy of outputs and understanding of existing models including development of) 
	10
	 

	 
	Soundness and logicality of methods 
	7
	 

	 
	Realism and measurability of milestones
	6
	 

	 
	Identification and proposed solutions to potential problems/risks 
	6
	 

	 
	Serious weaknesses which threaten success
	6
	 

	 
	Probability of success
	5
	 

	 
	Sub Totals
	50
	 

	2. Details of Contractor (25 % of the three assessment categories)

	 
	Expertise, experience and balance of team
	9
	 

	 
	Risks if important team members drop out
	7
	 

	 
	Adequacy of subcontractors (if any) 
	9
	 

	 
	Sub Totals
	25
	 

	3. Cost (25% of the total for the three assessment categories)

	 
	Transparency and correctness of presentation
	6
	 

	 
	Fairness/reasonableness for the level of work and expertise required
	6
	 

	 
	Appropriateness of ratio of senior to junior staff time
	6
	 

	 
	Clarity of each team member’s contribution and value added
	7
	 

	 
	Sub Totals
	25
	 

	Total score
	100
	


[bookmark: _Toc240184179][bookmark: _Toc304551893][bookmark: _Toc304552202][bookmark: _Toc368410342][bookmark: _Toc369868128]Payment
[bookmark: _Toc205114033][bookmark: _Toc212344509][bookmark: _Toc212344691]Payment will be made on completion of the objectives, following the submission of an invoice(s); and based on satisfactory undertaking of the contractual elements to the agreed standard of the JNCC Project Officer.
[bookmark: _Toc304551894][bookmark: _Toc304552203][bookmark: _Toc368410344][bookmark: _Toc369868129]Additional Contractor requirements
All tenderers are requested to carefully read the Terms and Conditions applying to this contract. Payment will only be made upon delivery of key milestones.
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 and fees given.
The Contractor is expected to supply all necessary equipment, software, licences etc. to carry out the obligations required under the contract.
[bookmark: _Toc368410345][bookmark: _Toc369868130]References
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Appendix 1: Examples of existing ecosystem models/methods

· Multi model ensemble techniques
· Bayesian Belief models
· UKDMOS: UK Directory Marine Observing Systems http://www.ukdmos.org/
· MERP : Marine Ecosystems Research Programme Model https://www.marine-ecosystems.org.uk/Research_outcomes/Modelling
· MCCIP: Marine Climate Change Impacts Partnership Models http://www.mccip.org.uk/climate-smart-adaptation/
· National Performance Framework (Scotland) https://nationalperformance.gov.scot/
· MARESA: Marine Evidence Based Sensitivity Assessment Tool https://www.marlin.ac.uk/sensitivity/sensitivity_rationale
· Natural capital indicators, NE tool https://shift.tools/contributors/551
· BEAT + Biodiversity Assessment tool
· WATERS (Swedish project) https://waters.gu.se/english
· Habitats CEMs(Conceptual Ecological Models) http://archive.jncc.gov.uk/page-1482
· Water Framework Directive (WFD) Assessments http://archive.jncc.gov.uk/default.aspx?page=1375
· WFD fish assessment models www.wfdtag.org/home
· Saltmarsh model for future climatic scenarios (Environment Agency)
· FEAST: Feature Activity Sensitivity Tool (Scotland) https://www.marine.scotland.gov.uk/FEAST/Index.aspx
· SPIDA: Seabed Biodiversity Intelligent Data Analysis
· NEMO-ERSEM for North Western European Shelf https://www.pml.ac.uk/Modelling/Home
· NEMO-ERSEM-MIZER https://www.pml.ac.uk/Modelling/Home
· NEMO-ERSEM-SS-DBEM https://www.pml.ac.uk/Modelling/Home
· FVCOM-ERSEM https://www.pml.ac.uk/Modelling/Home
· EwE: Ecopath with Ecosim https://ecopath.org/
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