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Presenter
Presentation Notes
SENCE is a tool developed by Environment Systems following a number of research projects completed in conjunction with the JNCC, CCW (now NRW) and the Scottish Government (SBC).SENCE was developed using the principles of landscape and restoration ecology. This requires an understanding of the way in which existing habitats provide goods and benefits to humans. However, to fully understand how an ecosystem works it is necessary to also understand how topography, soil properties and existing management practices influence the provision of these goods and benefits.By understanding these factors it is possible to map the specific characteristics or functions to represent an ecosystem service and provide evidence for forward policy planning, project planning and development planning as well as combating the effects of climate change.
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Consultancy
Bespoke advice and solutions for land 
management, monitoring and policy

• Environment
• Habitat mapping
• SENCE – ecosystem services
• Ecology services
• Monitoring
• Agri-environment

• Agriculture
• Field trials
• Satellite business intelligence
• Drone data analysis

Data services

Presenter
Presentation Notes
As a company we have several separate business streams; however all are interconnected. Principally we are an environmental consultancy that specialise in the use and application of spatial data products and geoinformatics. This can include gathering data in the field using our ecology and precision agriculture teams; it can be advising stakeholder groups on implementation of agri-environment schemes and undertaking invasive species and plant disease research projects. Techniques we use range from traditional field survey to use of UAV and multi-spectral satellite data. What is core to all our work is application of the triple bottom line of sustainability i.e. by understanding the various pressures from the environment, communities and the economy to apply the ecosystem approach effectively.In recent years we have developed our capability through research into the application of the ecosystem approach. We have completed over 20 ecosystem services projects for national government and national organisations such as the JNCC and Republic of Ireland’s National Parks and Wildlife Service, local authorities such as Winchester, Norfolk, Bridgend and Pembrokeshire, statutory nature conservation authorities such as SNH and NRW, and Local Nature Partnerships such as the West of England Nature Partnership. We have also applied our work for specific private sector companies such as Northumbrian Water and Bristol Water and regularly work in partnership with other companies and organisations throughout the world.Although the projects vary in scope, size and location the functional set-up of the SENCE toolkit allows review and analysis of spatial data at a range of scales to create outputs that help organisations and companies make better decisions by using holistic ecosystem services assessments. This is key to why SENCE has been used on many occasions to date as it is not solely focussed on a set of specific ecosystem services and allows for a range of data to be used. For example very data rich environments where we can access not only habitat data but also soils, geology, topography and land-use management information the outputs can be much more informative than just an assessment made on habitat type alone. To this end we have developed two key product offerings; SENCE Basic which uses solely habitat data combined with freely accessible data and our SENCE Consultancy service which allows us to adjust the toolkit to accept various data types and quality for specific ecosystem service models, maps and tables to be created.
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Helping understand the pressures 
and make good decisions 

Where is the best place to 
site new activities and 
developments?

Where is our environment 
working well?

How can we use the 
environment to avoid serious 
issues?

Phys.org

Alison Gilbert 
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Habitats and Ecosystem 
services 
Woodlands and semi-natural habitats:
• Help form soil and vegetation 

carbon
• Intercept rainfall
• Slow water infiltration
• Provide water filtration
• Are key for biodiversity
• Provide a recreation resource

• A woodlands role in each of these functions will depend on the type of 
woodland, its position in the landscape and its management

• Other habitats will have their own characteristics in terms of these functions
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Basic
• Understanding your:

• Habitats (Habitat Asset Register – HAR)
• Landform and water (Landform Function) 
• Resilient ecological networks (network maps)
• Designated sites (importance and location)

• Opportunity to enhance Ecosystem Services:
• Maps and a short explanatory report

Presenter
Presentation Notes
We take information on habitat, sometimes referred to as biodiversity, but is actually the living system or biophysical characteristics of these habitats that provide ecosystem goods and services. It is therefore the habitat structure and sometimes condition and diversity which we need to be understood in order to apply scientific knowledge to assess the ability of land to provide the ecosystem service. To sustain ecosystem services the integrity of the underlying ecological structures and processes that characterise the ecosystem need to be maintained. 
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Habitat Asset Register (HAR)
Structural habitat classes 
which relate to:
• UK NEA Broad Habitat
• BAP Habitats 
• Phase 1 Habitat Survey

Presenter
Presentation Notes
We take information on habitat, sometimes referred to as biodiversity, but is actually the living system or biophysical characteristics of these habitats that provide ecosystem goods and services. It is therefore the habitat structure, condition and diversity which we need to be understood in order to apply scientific knowledge to assess the ability of land to provide the ecosystem service. To sustain ecosystem services the integrity of the underlying ecological structures and processes that characterise the ecosystem need to be maintained. Sometimes when we start a project we are provided with a complete habitat dataset in GIS format which allows fast and simple processing. However, for the majority of projects there is often a number of habitat data gaps. Using our Earth Observation and remote sensing skills we also offer a package which can either be solely based on openly available satellite data such as that from Sentinel or we can create a habitat data conflation where we take the existing habitat dataset and only fill the gaps. The existing dataset would always be retained as the best data available unless otherwise agreed with the customer and stakeholder team.
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Ecosystem Service Provision

This map shows habitats 
important to provision of 
ecosystem services identified by 
their importance to ES provision

Key
High ES provision

Moderate ES provision

Low ES provision

Only one provision
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Landform Function
How landform and water affects 
habitats and species, and therefore 
the ecosystem services:
• Slope
• Aspect
• water movement

Presenter
Presentation Notes
Landform is the topography or sometimes referred to as the steepness of slope. Considering landform in ecosystem services is important as it can have a dramatic effect on some ecosystem services such as the mediation of water flows, you may consider this when considering Natural Flood Management projects, and maintaining soil depth and structure, you may consider this if undertaking a carbon storage and sequestration project.Slope zones are based on the ALC method. They allow us at later assess where risks occur for certain ecosystem services and where opportunities may exist for ecosystem service enhancement.                                                                                                         
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Using the Habitat Asset 
Register each network 
(woodland, grassland, wetland 
and heath) is classified.

Permeability modelling shows 
core habitats linked by smaller 
habitats patches to define the 
pathway with least resistance 
for plants and animals to 
move through the landscape.

Resilient Network Analysis

Presenter
Presentation Notes
Existing SENCE Map LegendA healthy ecological network is more resilient to changing environmental and pressures and demands such as climate change. A resilient ecological network also provides for multiple ecosystem service benefitsAn ecological network is where patches of native habitats are close enough together to allow seeds to blow from one to another or insect/birds to move between patches maintaining genetic diversity. This map combines the grassland, wetland and woodland networks, showing existing areas of these habitats, and the surrounding land which supports the networks.What the service is:Existing native grasslands, wetlands and woodlands and the networks they form, within which species can move and spread to maintain genetic diversity.Why it is important:Areas of native habitat within a network are more resilient to change from a changing climate or management, they generally have a higher level of other ecosystem services as the organisms work together in harmony. Re-creation of native habitats will be far more effective if soil and habitat conditions are right and if the area is part of the network.How the map was created:The habitat information has been amalgamated from existing data sources and infilled by analysis of remote sensing data. A ‘least cost’ model was applied to the Habitat Asset Register to identify the easiest pathway for generic species to pass through the landscape, for each of the habitat types.  Other land cover types have been scored based on their permeability relative to the habitat, with some habitats as very permeable, some less permeable, and sealed surfaces are poorly permeable, often forming barriers.Information for considerationStructural connectivity – this is where patches of habitat are physically linked together by an area of similar habitat, like the movement route / corridor shown in the diagram above. For example, planting a strip of woodland between two woodland areas that are separated will create structural connectivity. It‟s easy to see structural connectivity on the ground, but just because there‟s a physical link between two habitat patches, it doesn‟t necessarily follow that all species will be able to use it. Functional connectivity – sometimes patches of habitat can be connected even if they don‟t appear that way. For example, some species of plants and animals may be able to move through suitably managed areas of matrix between habitat patches. This means the habitat patches are „functionally‟ connected and can form a network. For example, an area of pasture might provide functional connectivity for some species between two patches of heathland. However, assessing functional connectivity can be difficult – you need to know what type of land-use each species will move through and for what distance. SNH, 2011HooksScotland – SPP 226England – NPPF 109Wales – PPW 5.2.8 & 5.4.3Northern Ireland – SPSS 6.195 & 6.210ScotlandScottish Planning Policy Paragraph 226"A strategic approach to natural heritage in which wildlife sites, landscape features and other areas of open space are linked together in an integrated habitat network can make an important contribution to the maintenance and enhancement of local biodiversity. Planning authorities should seek to prevent further fragmentation or isolation of habitats and identify opportunities to restore links which have been broken." EnglandNPPF Paragraph 109The planning system should contribute to and enhance the natural and local environment by:minimising impacts on biodiversity and providing net gains in biodiversity where possible, contributing to the Government’s commitment to halt the overall decline in biodiversity, including by establishing coherent ecological networks that are more resilient to current and future pressures;WalesPPW 5.2.8The planning system has an important part to play in meeting biodiversity objectives by promoting approaches to development which create new opportunities to enhance biodiversity, prevent biodiversity losses, or compensate for losses where damage is unavoidable. Local planning authorities must address biodiversity issues, insofar as they relate to land use planning, in both development plans and development management decisions. Local planning authorities should consider how they might accommodate a response to climate change as part of their overall approach towards meeting biodiversity objectives. Ways in which the adaptation needs of biodiversity could be considered include identifying the scope for minimising or reversing the fragmentation of habitats and improving habitat connectivity through the promotion of wildlife corridors. Local planning authorities should ensure that development minimises impact within areas identified as important for the ability of species to adapt and/or to move to more suitable habitats. PPW 5.4.3Development plans should encourage the appropriate management of features of the landscape which are of major importance for wild flora and fauna in order to complement and improve the ecological coherence of the Natura 2000 network. The features concerned are those which, because of their linear and continuous structure or their function as ‘stepping stones’ or ‘wildlife corridors’, are essential for migration, dispersal or genetic exchange. The development of networks of statutory and non-statutory sites and of the landscape features which provide links from one habitat to another can make an important contribution to the conservation and enhancement of biodiversity and the quality of the local environment, including enabling adaptation to climate change. LBAPs are valuable tools for actively involving local communities in the development and management of habitat networks. Forthcoming Welsh PolicyEnvironment Bill Wales, Natural Resources Policy Statement, Section 4.1 Building the resilience of our ecosystems.Northern IrelandSPPS 6.195In plan-making councils should take full account of the implications of proposed land use zonings, locations for development and settlement limits on natural heritage features and landscape character within or adjoining the plan area. Natural heritage features and designated sites should be identified as part of the plan-making process. Where appropriate, policies should be brought forward for their protection and / or enhancement. LDPs should also identify and promote the design of ecological networks throughout the plan area which could help reduce the fragmentation and isolation of natural habitats through a strategic approach. SPPS 6.210Zonings for future needs should take into account the following:the importance of protecting linear open spaces such as pedestrian and cycle routes, community greenways, former railway lines and river and canal corridors many of which are valuable in linking larger areas of open space and providing important wildlife corridors/ecological networks; 
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Mitigation and Opportunity Planning
Identify locations for 
enhancement

Presenter
Presentation Notes
Using a combination of the layers already produced it is possible to identify opportunity locations to enhance the provision of the ecosystem service being studied.In this example we have identified a series of opportunities including:Re-wetting degraded bogPotential locations and preferred for creating wetland or wet woodlandLocation for creating field margins and contour ploughingLocations for creating shelter belts and hedgerowsPotential locations and preferred locations for creating broadleaved woodland
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Consultancy
• SENCE works with the drivers and policies impacting the land to 

understand which ecosystem services are most valuable in your area. We 
will then provide a tailored set of maps which build understanding around:

• Biodiversity (incorporating ecological networks)
• Pollination
• Natural flood management
• Erosion risk management
• Water quality (sediment)

• Climate regulation – soil carbon
• Climate regulation – vegetated carbon
• Green infrastructure & blue infrastructure
• Bespoke issues
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Opportunity mapping
As part of the 
Anguilla NEA 
we mapped 
where 
development 
could take 
place to 
minimise 
environmental 
damage
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Considering Social 
aspects of 
greenspace
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Scenario's and climate change

Investigation into 
scenarios of frost 
formation damaging to 
early crops
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as a holistic evidence base for 
natural capital evaluation

• Spatial planning
• Targeting Natural Flood Management & water quality issues
• Ecological network and connectivity
• Local Biodiversity Action Plans
• Green infrastructure planning
• Ecosystem services assessments and land-use plans
• Marine planning
• Policy creation through scenario modelling

At a range of scales from local to national
http://www.envsys.co.uk/sence/
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Thank You
katie.medcalf@envsys.co.uk

neil.parker@envsys.co.uk
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