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Instigate ambitious and widespread woodland, semi-natural
habitat creation and tree planting options to maximise carbon
sequestration and increase natural habitat connectivity.
1. EXECUTIVE SUMMARY
Context
1.1

Land-use on the Isle of Man provides a carbon capture and storage sink in wooded
and afforested land, peatlands, wetlands and other semi-natural habitats including
permanent grassland.

1.2

Land has the capacity and potential to deliver enhanced carbon sequestration,
through appropriately planned tree planting, woodland creation, protection of
existing trees and semi-natural habitats, habitat creation, restoration and
maintenance of healthy, connected habitats and woodlands.

1.3

Land also provides important additional benefits for climate change resilience,
biodiversity and ecosystem services. For example; natural flood risk management,
increased air and water quality, natural pest control and community health and
wellbeing.

1.4

Whilst the catalyst for this report has been the Isle of Man Government’s
commitment for the Island to reach net zero carbon emissions by 2050, it is essential
that the pursuit of this objective must not be achieved at the detriment of local
ecosystems and biodiversity.

1.5

It is acknowledged that there is a global biodiversity and climate change emergency,
therefore priority should be given to measures which deliver both biodiversity and
climate benefits. Biodiversity is important in its own right, but it also plays a crucial
role in climate and ecosystem resilience, and provision of ecosystem services.

1.6

The actions required for the protection of the island’s carbon stores and biodiversity
and for increased carbon storage and sequestration capacity, will result in a healthier
landscape, much richer in trees and semi-natural habitats and more resilient to
climatic events. Not only should biodiversity benefit, but the health and wellbeing of
the entire island population should be enhanced.

1.7

Though natural carbon storage and sequestration solutions have a part to play in
balancing emissions and reaching net zero, this should not be seen as an alternative
to industry de-carbonisation.

Opportunities
1.8

Enhanced tree cover could be achieved through the promotion of appropriate rural
and urban planting on agricultural, Government and private land, in the form of
properly assessed woodland creation, smaller scale tree planting (including hedges),
and incorporation of more trees across a range of housing and infrastructure
developments.
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1.9

The adoption of agroforestry techniques could be a way of rapidly incorporating tree
cover on agricultural land whilst allowing farming to continue without loss of
productivity.

1.10

Adequate payments (and no loss of area payments) for the creation or enhancement
of environmental features such as for tree planting, restoration of ponds and seminatural habitats, as well as ongoing management advice under an agri-environment
scheme could lead to wide-scale uptake in the agricultural landscape.

1.11

Increasing environmental impact assessment requirements to protect habitats from
damaging agricultural activities would assist in the retention of existing habitats.

1.12

To maximise biodiversity gains, planting efforts should concentrate on expanding
existing native woodlands and creating links and corridors. However, for rapid
carbon-sequestration benefit, appropriately planned conifer forest within a broadleaf
mix and managed with sustainable methods, can play an important role within a
comprehensive tree-planting programme.

1.13

Flexibility with the use of some non-native tree species and the planting of an
increased diversity of species will be required to ensure long-term climate resilience
of Manx forests.

1.14

Habitat conservation and restoration for ecological connectivity can be achieved by
designating the most important areas of semi-natural habitats as Areas of Special
Scientific Interest (ASSIs) or other statutory designations and making further
provision for their ongoing monitoring and maintenance, taking measures to increase
the quality of hedgerows and verges, working with the agricultural sector and wider
public to improve protection and management of existing habitats, promoting the
restoration of degraded habitats and by creating new habitats where appropriate.

1.15

Ecological connectivity can be achieved by ensuring that new habitat creation is
concentrated between areas of existing habitat, requiring assessment, planning and
co-operation
between
landholders
and
managers
to
be
successful.

1.16

Consideration should be given to either widening elements of the proposed agrienvironment scheme or opening up a new scheme, e.g. a woodland creation grant
scheme, for land owners who do not qualify for inclusion in the Agricultural
Development Scheme (ADS).

1.17

Government should continue to lead by example in limiting destruction or damage to
habitats by integrating climate change, ecosystem services and biodiversity
considerations into all policy, work practises and delivery making processes,
ensuring implementation of existing policy and strategy, and committing to the
delivery of direct, positive climate actions and wider complementary actions.
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1.18

Delivery of the existing Biodiversity Strategy should be prioritised as urgent,
including the rapid development of a high level Delivery Plan.

1.19

The private sector should be encouraged to explore options relating to corporate
environmental responsibility including tree planting and habitat creation.

1.20

The planning system should be updated to incorporate the concept of ‘Biodiversity
Net Gain’, ensuring that, where actions have negative carbon and wider
environmental consequences, mitigation is incorporated that is appropriate and
equivalent, and as such long-term management of environmental features is
guaranteed.

1.21

Increased public education and awareness as part of a communications strategy is
key to developing understanding of the importance of a healthy ecosystem for the
wellbeing and sustainability of the island.

1.22

Specific climate and biodiversity indicators should be adopted to ensure that the
impact of climate change on island is understood and being mitigated against.

1.23

Local carbon offsetting programmes are not currently offered, and although not a
long-term solution for carbon reduction, local initiatives could provide a valuable
means of funding for planting schemes in the short term.

1.24

The restoration of ecosystems will play a pivotal role in climate change adaptation
and should be a key consideration in future climate change planning.

Issues
1.25

Land becomes a source of emissions when damaged or destroyed, e.g. via
conversion to settlements or productive farmlands, or through poor management.

1.26

Poorly managed wetland habitats can become a significant source of emissions when
the organic matter dries out and decays. This can be caused by drainage, trampling
by livestock, lack of management and abandonment.

1.27

More research, planning, assessment and collaboration is required prior to wide-scale
woodland and semi-natural habitat creation to determine the best areas, to avoid
negative impacts and ensure long-term viability and climate change resilience,
however this will need to be actioned immediately for the greatest benefit.

1.28

Carbon sequestration and storage rates in trees is variable and depends on factors
such as tree species, soil type, growth rate and age, therefore carbon calculations
are complex and hard to estimate and precise calculations on carbon storage and
sequestration are not possible at present.
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1.29

Carbon sequestration and storage levels in Isle of Man semi-natural habitats is hard
to estimate as up to date information about habitat types, extent and condition is
incomplete and sequestration rates vary significantly.

1.30

Barriers to implementation include availability of resources and funding, willingness
to adopt, lack of and out-of date information, maintenance and diseases.

Costs
1.31

Tree establishment costs are estimated at £3 - £7 per tree, depending on
management costs. Based on a planting density of 1,400/ha, estimated costs vary
between £4,200 - £9,800/ha. If land purchase is required for planting then costs
could be around £10,000 higher per hectare.

1.32

The Isle of Man currently has around 9.4% woodland cover. A short-term woodland
target to increase cover to 10% would cost between £1.4M- £3.4M over a 5 year
period (between £288,891 - £674,079/yr).

1.33

Longer-term targets to increase woodland cover to 15% would cost between £13.4M
- £31.4M. The more ambitious target of 15% by 2035 would cost between £898,000£2,100,00/yr. The less ambitious target of 15% by 2050 would require costs of
£500,000 - £1,100,000/yr (not including land price).

1.34

Carbon sequestration and storage rates vary greatly between habitats and habitat
condition. Further research is required to estimate the storage and sequestration
potential of Manx habitats and to obtain more accurate habitat creation and
restoration costs.

2. INTRODUCTION
2.1.

The underlying problem of climate change arises from excessive atmospheric
greenhouse gases, in particular carbon dioxide released from anthropogenic sources.
Alongside emissions reduction actions, other important solutions include recognised
mitigation mechanisms such as the creation, enhancement and protection of carbonsequestering vegetated habitats.

2.2.

These solutions have the potential to provide mitigation via carbon capture, but also
wider environmental benefits and ecosystem services, such as biodiversity
enhancement, flood mitigation, air and water quality regulation and social wellbeing,
to name just a few. However, to realise this potential, such a programme of
vegetation enhancement and conservation must be appropriately planned, resourced
and managed for the long-term. Alongside this, measures must also be taken to
protect and manage existing carbon stores to ensure the resilience of ecosystems to
future climate change stresses.
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2.3.

This report details measures that could be adopted in the Isle of Man to provide this
natural environmental mitigation, and the wider benefits that result from such
measures. These measures have the added benefit of being able to potentially offset
the emissions from other sectors that have limited potential to become net-zero in
themselves.

2.4.

Whilst the catalyst for this report has been the Isle of Man Government’s Declaration
for the Island to reach net zero carbon emissions by 2050, it is essential that the
pursuit of this objective must not be achieved at the detriment of local ecosystems
and biodiversity, which should be conserved in their own right, for their critical
ecosystem function, but also because of their potential role in achieving the net-zero
emissions targets through other nature-based solutions.

2.5.

The Convention on Biological Diversity itself recognises the inter-linkages between
climate change and biodiversity, the latter highly dependent on the extent and
nature of climate change effects; and it is becoming increasingly apparent that global
solutions to climate change and biodiversity loss will be integrated to provide
multiple concurrent benefits (CBD, 2019) (Maljean-Dubois, 2017).
The role of natural vegetation and its restoration/enhancement in climate
change mitigation

2.6.

The preservation of semi-natural habitat in good ecological condition has the
potential to deliver multiple benefits. However, maximum benefit for carbon
sequestration, climate resilience, biodiversity and ecosystem services will only be
delivered via targeted conservation of existing habitat and the creation of
ecologically-rich habitats with a high degree of functional connectivity.

2.7.

Tree planting, habitat restoration and connectivity are hugely complex issues with a
vast number of interdependencies and options and so a number of aspects have
been highlighted and discussed to give an overview of the complexity of the decision
making required. Poorly planned and hasty decisions can have hugely detrimental
impacts upon ecosystems and outcomes, and therefore careful planning and
assessment, engagement with experts and community, and appropriate resource
allocation are required to ensure the suitability of available options and for the
development of the correct strategy to reach desired outcomes.
The Isle of Man Carbon and Ecosystems Context

2.8.

Current land-use change represents a carbon sink in the Isle of Man, mainly through
the capture and sequestration of carbon in woodlands, wetlands and peatlands, this
does not include emissions from agriculture. All land types, including managed
agricultural land, will have limited carbon benefits through sequestration within soil,
above and below ground biomass and surrounding hedges but semi-natural habitats,
including grasslands, heath, scrub and bracken, will have higher rates of
sequestration due the more permanent nature of above and below ground biomass
and less soil compaction and disturbance.
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Figure 1 - Isle of Man Land Use Change sector emissions by sub-sector 1990-2017 (Aether,
2019)
•

Figure 1 shows that the biggest carbon sink in the Isle of Man is forest land
remaining as forest. Emission savings from forest land increased by 152%
since 1990;

•

In 2017 land-use removed 0.033 megatonnes of carbon from our
atmosphere, an increase of 24% from 1990 levels (carbon sinks minus
carbon sources);

•

Aether also found that grassland converted to settlements and cropland is a
carbon source and between 1990–2017 N20 emissions increased by 40%
from 0.0015 to 0.0021 megatonnes. (Aether, 2019);

•

Carbon emissions due to grassland being converted to cropland have
increased significantly from 1990-2017, with an estimated 2853% increase
in emissions to around 0.01 megatonnes of carbon emitted per year. 1

Lands as a National Asset
2.9.

The equivalent economic value of natural systems for a range of ecosystem services,
in addition to what they provide as carbon sinks, is increasingly recognised and used
as a tool for decision and policy making, and an additional argument for habitat
conservation (DEFRA, 2007).

1

The activity datasets used to calculate emissions from cropland only covers activity from 1990 to
2014. Activity data for the following years have been extrapolated where direct data have not been
provided by the Isle of Man and it has been suggested that the accuracy of these emissions
calculations could be improved in future (Aether, 2019).
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2.10.

In 2016 a conservative estimate put the total amount of carbon in Manx upland soils
at 4.76 million tonnes, the equivalent of 17.45 million tonnes of CO2 which was
valued at £95 million (DEFA (a), 2016).

2.11.

The Isle of Man has not yet undertaken a complete assessment of the value of
ecosystems services but a study was undertaken in 2012 to estimate the value of a
subset of services, including recreation, flood control, tourism and water quality,
although the figures were based on estimates and did not include carbon. (McEvoy,
2012). The value of these services in terrestrial habitats is estimated to be in the
region of £42 million per year. (see Tables 1 & 2 below as examples) (DEFA (a),
2016). This is a very conservative value due to the limits of the report.
Table 1. Flood control values by habitat type (£ millions)

Table 2. Water control values by habitat type (£ millions)

2.12.

The Committee on Climate Change (CCC) recognises land use within the UK as a
critical national asset for the provision of the fundamentals of life including clean
water and food. However these fundamentals are at significant risk due to social,
economic and environmental pressures. The current approach to land-use is
considered to be unsustainable and a significant shift in how we view and manage
our land to allow it to successfully respond to climate change and other
anthropogenic challenges is necessary. This shift in perspective and policy includes
aspects such as the utilisation of new farming technologies to allow diversification of
7
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agricultural land for afforestation, peat restoration, catchment management as well
as increasing the condition and the restoration and recovery of habitats (The Soil
Association, 2019), recognising that there are significant challenges in such a
transition and that land managers need to be supported to make effective changes,
and rewarded for their efforts (CCC, 2018).
2.13.

Many examples of projects and good practise from around the world can be used as
a basis for exploring options, but it is critical to recognise the unique landscape of
the Isle of Man, and adopt appropriate activities accordingly. The ability of the Island
to set its own policy and legislation means solutions can readily be tailored to the
context of the Island.

Ecosystem Connections
2.14.

In this report, the wider biodiversity benefits of appropriate tree planting and habitat
connectivity have been considered alongside the benefits of reduced carbon
emissions, to ensure that actions taken have the potential for a positive impact on
carbon reduction, wildlife and environmental sustainability. The services provided by
a properly functioning ecosystem have also been included to illustrate what a healthy
environment does for the population.

2.15.

Inclusion of wildlife adaptation to the changing climate is also considered necessary
as the conservation of the most important habitats and habitat connectivity is vital
for the preservation of native wildlife and general ecosystem function.

2.16.

Global biodiversity is in a state of crisis. There world is not only in a climate
emergency, but also in a recognised biodiversity emergency. The 2019
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) report on Biodiversity and Ecosystems highlighted unprecedented natural
losses and acceleration of species extinction worldwide, and pushed for
transformative changes to conserve biodiversity (IPBES, 2019). It is thought that
nearly half of all insect species worldwide are experiencing rapid declines, with over
40% threatened with extinction, the main drivers being habitat loss, pollution,
pathogens and climate change. This has potentially catastrophic implications for the
planet, not just environmentally but also economically, socially, morally and
developmentally (Sánchez-Bayo, 2019). Climate change has already proven to be a
major driver of species decline, and therefore it is crucial that actions taken for
climate change reasons do not exacerbate the situation and that measures are taken
to minimise biodiversity impact on island.

2.17.

Figure 2 shows that on average, the abundance of 214 of the UKs priority species,
which are species identified as being the most threated and requiring conservation
action (including birds, butterflies, mammals and moths), declined to 40% of its
baseline value from 1970 to 2016. Furthermore, the UK Department for Environment,
Food & Rural Affairs (DEFRA) have also found that the distribution of priority species
has declined on average by 27% in the same period. The Isle of Man is thought to
be following a similar trajectory.
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Figure 2 - UK Biodiversity Indicators 2019 – Change in the relative abundance of priority
species in the UK, 1970-2016 (DEFRA (b), 2019)
The role of stakeholders
2.18.

A wealth of expertise, experience and interest groups related to Manx lands and its
biodiversity exist on the Island, each with their own remit and expectations for the
future, which may at times be contradictory, and therefore consideration of multiple
views is essential. The breadth and depth of stakeholder knowledge should be drawn
upon, and their involvement encouraged to ensure that the best outcomes for
climate, ecosystems, biodiversity and landscape is achieved.

2.19.

Every resident on the Isle of Man has the ability, capacity or potential to help to
shape the future landscape, from landowners who could be responsible for largescale forestry or habitat restoration, to children who could get involved with tree
planting, to developers who can ensure that any new developments are more
environmentally responsible.

2.20.

Everyone has their role to play in tackling this climate and biodiversity emergency.

3. THE CHALLENGE
Terrestrial Habitat Assessment on the Isle of Man
3.1.

Between 1991 and 1994, a Phase 1 Habitat survey was undertaken on the Isle of
Man, with a report published in 1995, to classify and map habitats across the Isle of
Man (excluding the Calf of Man). This survey provided a baseline for the level of tree
cover and semi-natural habitat on the island (DEFA, 1995). A Phase 2 survey was
subsequently undertaken between 1994 and 1996 to provide further data on the
condition and species composition of the more important semi-natural habitats and
additionally some sites were revisited between 2012 and 2013 as part of a
reassessment exercise.

3.2.

A remote sensing project was undertaken of Isle of Man terrestrial habitats in 2016,
however, this data has not been fully validated and there are issues in regards to
9
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usability and therefore the older Phase 1 data, considered to provide the most
accurate assessment of the Island’s habitats, has been used in this report.
Isle of Man Woodland and Tree Cover
3.3.

Tree cover on the Isle of Man represents a significant carbon sink. As such, the
planting of more trees on appropriate habitat will increase sequestration capacity and
planting with a higher diversity of species will increase climate resilience and
biodiversity benefits.

3.4.

Woodland generally refers to large groups of trees, whilst tree cover refers to small
groups of trees and individual trees such as in gardens, parkland, agroforestry
amenity areas and hedges as well as woodlands.

3.5.

Carbon sequestration rates and storage capacity within different tree species are
extremely variable. Sequestration rates range from between 0.6 tonnes/hectare (ha)
for regenerating forest and 10 tonnes/ha in fast growing trees but for the purposes
of this report a conservative figure of 3.5 tonnes carbon/yr/ha has been assumed for
all woodland (Rewilding Britian, 2019).

3.6.

Based on current estimates, Isle of Man woodland cover (9.4%) currently sequesters
in the region of 18,858 tonnes carbon/year or 69,020 tonnes CO2/yr. From 2019 to
2050 the Island’s woodlands should therefore sequester approximately 565,740
tonnes/carbon or 2,070,608 tonnes/CO2.

3.7.

An i-Tree Canopy cover assessment (i-Tree Tools, 2006) undertaken by DEFA
Forestry indicates island tree cover at 17.3% (thought this figure will include areas
of scrub and hedges and therefore will have a certain degree of inaccuracy) meaning
trees currently sequester in the region of 34,707 tonnes carbon/year or 127,028
tonnes CO2/yr. By 2050 the Island’s trees will sequester approximately 565,740
tonnes/carbon or 2,036,670 tonnes/CO2.

3.8.

Aether currently estimate carbon sequestration in the Isle of Man’s ‘Forested’ land at
36,000 tonnes of carbon (Figure 1) which is the island’s largest carbon sink (Aether,
2019).

3.9.

To obtain a more accurate estimate of carbon sequestration from all tree cover, a
calculation using specific sequestration figures based on tree age, species type,
growth rate and soil category would be required.

3.10.

In addition to carbon sequestration, forested land provides additional ecosystems
benefits (Europe Economics, 2017):
•

Biodiversity/habitat;

•

Oxygen production and recycling;

•

Air and nutrient regulation;
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•

Water management – water quality, regulation and filtration, natural flood
risk management;

•

Erosion control;

•

Timber provision;

•

Urban cooling;

•

Landscape aesthetics;

•

Employment;

•

Amenity benefits in the form of recreation, health, wellbeing and education
(Forestry England, 2019).

Of the 57,320ha of Isle of Man land area, woodlands and plantations are estimated
to cover approximately 5388ha or 9.4% of the Isle of Man. This includes:
•

Isle of Man Government owned conifer plantations of 2818.29ha (4.9% of
land) (this figure, provided by DEFA Forestry, includes all the non-productive
areas, such as ponds and open space);

•

Isle of Man Government owned glens of 400ha (predominantly semi-natural
broadleaved woodland) (0.7% of land);

•

Native broadleaved woodland, including willow carr and small, privatelyplanted woodlands around houses, farms, and within field corners and
shelter belts of approximately 1921ha (3.35% of land);

•

Privately owned conifer plantations of around 200ha (0.35% of land).

3.12.

Of this, ancient woodland (defined as woodlands which have persisted since 1600)
(Woodland Trust, 2019) occupies less than 100ha which, although small, are of
significant ecological importance. There are no historic, traditional orchards or
ancient parklands, but a number of relatively young orchards and parklands are
included in the figures above.

3.13.

Since the 1995 Phase 1 Habitat Survey, the Isle of Man’s woodland cover is
estimated to have increased by 2% from 7.4% to 9.4% of total land area (Manx
Wildlife Trust (a), 2019). This is mostly down to native woodland expansion, most of
which is willow carr and commercial conifer plantations, (including some of the last
tranche of the upland afforestation programme) and several hundred small, privately
planted coppices and woodlands. (Based on the 2019 Woodlands Opportunity and
Constraints Mapping, sections 7.6. and 7.7 of this report).

3.14.

The Intergovernmental Panel on Climate Change (IPCC) consider afforestation to
provide one of the best forms of mitigation for climate change and their guidance on
forest mitigation states the following: ‘Options include reducing emissions from

deforestation and forest degradation, enhancing the sequestration rate in existing
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and new forests, providing wood fuels as a substitute for fossil fuels, and providing
wood products for more energy-intensive materials. Properly designed and
implemented, forestry mitigation options will have substantial co-benefits in terms of
employment and income generation opportunities, biodiversity and watershed
conservation, provision of timber and fibre, as well as aesthetic and recreational
services’ (IPCC, 2007).
Trees contribution to the carbon Cycle
3.15.

Trees, both broadleaved and conifers, act as large carbon stores and sinks, even
when factoring in emissions through respiration and decay. Carbon is sequestered in
several ‘compartments’; above-ground biomass (stems, branches and leaves), belowground biomass (roots and stumps), and within soils, leaf litter, dead wood and
ground flora, as shows in Figure 3 (Morison, 2012).

Figure 3 - A tree’s contribution to the carbon cycle (Morison, 2012)
3.16.

Carbon sequestration rates are variable and complex to calculate. Sequestration
depends upon species, soil type, tree age, site condition and ongoing management.
Sequestration rates are highest in the growing phase in middle-aged trees and
gradually decreases with maturity until the tree reaches a carbon equilibrium where
carbon gained through growth is balanced by carbon lost to the atmosphere through
decomposition. The best soils for growth are those that support rapid tree growth
but hold relatively little carbon at the time of planting, e.g. mineral soils (Cannel,
1999).

3.17.

If the aim is only for rapid carbon uptake then fast growing species are key, however
for long-term carbon sequestration, the species grown are less critical. The age and
management of forests are ultimately more important for sequestration capacity then
tree species, with older growth forests, with a developed ground flora, able to store
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more carbon (Cannel, 1999). Crucially, when factoring in biodiversity, and the
creation of effective habitat networks, broadleaved woodlands, or woodlands with a
suitable broadleaf and conifer mix, with a varied age structure, are of a much higher
value.
3.18.

Although perhaps initially thought of as counterintuitive to carbon sequestration,
management intervention such as thinning, can actually help to maintain high rates
of tree growth and thus rates of carbon capture and storage (Forestry Commission
(a), 2011).

3.19.

Although carbon will be lost through harvesting and manufacture (e.g. through soil
disturbance), Harvested Wood Products (HWPs) can contribute to carbon goals,
through carbon storage in long utilised wood products such as those used as building
materials (Food and Agriculture Organization of the United Nations, 2008). Burning
this wood for heat or electricity generation will release this carbon, however, this can
act as a substitute for fossil fuels with lower associate emissions (Forest Research
(a), 2019). Trees left to die and rot will emit the same amount of carbon as those
burned on stoves. As long as countries can document that existing stocks of longterm forest products are increasing, then the IPCC Guidelines allow inclusion of
harvested wood products in national inventories (IPCC, 2003). The Aether
Greenhouse Gas inventory estimated that HWPs have contributed to emission
savings in the Isle of Man since 1990, however they acted as an emission source in
2016 and 2017, via the release of, on average, 0.0003 megatonnes of carbon dioxide
equivalent (Mt CO2 eq) (Aether, 2019).

Figure 4- The role of forestry in the carbon cycle (Forestry Commission (b), 2011)
3.20.

As well as the above considerations, all tree planting exercises need to factor in
carbon emissions from ground preparation and use of machinery, though sustainable
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forestry practices aim to minimise short-term carbon loss at the planting stage
(Forestry Research, 2018). See Annex A for the Woodland Carbon Code Calculator
which illustrates the factors and calculations for estimating sequestration capacities
(Foresty Commission (a), 2019).
3.21.

The loss of a number of tree species to disease such as ash dieback disease,
(Hymenoscyphus fraxineus) and Phytophthora ramorum (a fungus–like pathogen of
oak, larch and other species) are listed as a risk in section 12.

3.22.

The above information goes to show that carbon calculations within trees are
extremely complex and very hard to estimate, therefore precise calculations on
carbon storage and sequestration within Manx trees are not possible.
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Conifer Plantations
3.23.

Based on a land area of 3028ha, the Island’s conifer plantations sequester
approximately 10,598 tonnes carbon/yr or 38,789 tonnes CO2/yr. From 2019 to 2050
conifers should therefore sequester approximately 317,940 tonnes/carbon or
1,163,670 tonnes/CO2.

3.24.

Ecosystem services of conifer plantations are similar to those within broadleaved
woodlands, carbon sequestration rates are initially higher due to faster growth rates
but they offer lower biodiversity value and climate-change resilience, due to a limited
use of species, use of non-native species and low age and structural diversity
(Duncan, 2010).

3.25.

As a general rule, though conifer plantations are of moderate interest within the first
10 years of their lifespan, representing one quarter of their rotational life, the
remaining three quarters of their life, they offer much lower wildlife benefits, with
any open areas being of most complexity and value. However, with pro-active,
sustainable management, even aged conifer plantations can have positive benefits
for biodiversity (Charman & Bellamy, 2012).

3.26.

Conifers provide significant provisioning services to the Island, in the form of timber
for multiple uses including furniture, fencing posts, firewood and woodchip.

3.27.

The majority of Manx plantations are found on the upland fringe (the area
immediately above and below the mountain line) and it is now generally accepted
that the techniques used to establish conifers, particularly non-native species, in
previous years are now inappropriate, not just in terms of native-habitat destruction,
but also in relation to carbon fluxes and overall carbon losses. This can be directly
attributed to the drainage of peat soils, ploughing, application of artificial fertilisers
and additional acidification of already acid water courses.

3.28.

There are some historically well-managed and older plantations, such as South
Barrule, that show a varied age structure and provide some ecological benefits
through the provision of relatively short-lived habitats for biodiversity following
clearfelling. The plantations established during a Government afforestation project
during the 1980’s and 90’s are far less diverse due to their lack of age structure and
general location. Historically, the island’s plantations have been managed by DEFA
with the primary aim of producing timber resources to meet local needs, with
minimal proactive management or biodiversity consideration. As such, the plantation
areas have low species and age diversity, and low resilience to the effects of climate
change and disease and therefore limited biodiversity benefit. However in recent
years much more pro-active and positive management has been undertaken as
access and recreation have increased in importance.

3.29.

The IPCC Guidelines state; ‘In the long term, a sustainable forest management

strategy aimed at maintaining or increasing forest carbon stocks, while producing an
annual sustained yield of timber, fibre or energy from the forest, will generate the
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largest sustained mitigation benefit.’ (IPCC, 2007) The IPCC also state that forestry
mitigation measures should also be designed to be compatible with maintaining and
enhancing biodiversity.
3.30.

DEFA Forestry has started work on the process towards international accreditation
for the sustainable management of its woodland estate and, with a set of multiobjective forestry management plans, has commenced forest restructuring and
diversification of tree species, incorporation of broadleaves, riparian planting and the
wider positive management of other habitats contained within their boundaries. This
work should increase the climate resilience and biodiversity benefits of the
plantations and result in the additional benefits listed at the start of this section
(Charman & Bellamy, 2012).

3.31.

Significant work has also been undertaken in Government plantations to provide
recreational activities and services, resulting in increased levels of amenity, health
and wellbeing benefits for the Island’s population. Biomass and woodchip is
discussed in more detail in WP9.

Broadleaved Woodlands
3.32.

Based on a land area of 2321ha, the Island’s broadleaved trees sequester
approximately 8,124 tonnes/carbon/yr or 29,732 tonnes/CO2/yr. To 2050
broadleaves should therefore sequester approximately 243,720 tonnes/carbon or
891,960 tonnes/CO2.

3.33.

Broadleaved woodlands are associated with higher levels of long-term carbon
storage due to the longevity of the trees, a higher carbon capacity in some species,
and with higher levels of climate resilience due to more species diversity than in
conifer woodland (Cannel, 1999). Broadleaved tree removal, to facilitate
development and conversion into farmland, results in carbon emissions, and due to
the slow growth of many species the carbon benefits are slow to regain, therefore
priority should be given to the protection of existing broadleaved woodlands to
maintain the current levels of carbon storage and sequestration, however broadleaf
management such as coppicing can support woodland growth.

3.34.

As well as providing similar ecosystem services as conifers, broadleaved woodlands
are also much more ecologically important, being associated with higher levels of
fauna, flora and fungi (The Wildlife Trusts, 2019). In the UK though broadleaved
woodlands cover only approximately 6% of land they contain 40% of the UK’s
priority species (Natural England, 2014).

3.35.

Broadleaved woodlands are scarce on the Isle of Man with extremely limited
connectivity. Most of the largest areas are DEFA-owned and managed glens which
were largely planted at the end of the 19th century though some ancient woodlands,
covering less than 100ha, do remain, equivalent to only 0.0017% of the Island.
Outside of the few well-connected areas of substantial woodland, connectivity is low,
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and only closely associated with riparian zones or, on an even smaller scale, along
roadside verges.
3.36.

Though broadleaved tree cover has increased since the 1990s through increased
private planting, these woods are of limited ecological value due to their isolation
within the landscape, most having been planted in small, or linear strips on farmland,
houses or private estates. Biodiversity benefits will be mostly restricted to more
common species, with limited benefit to species reliant on semi-natural woodlands
(Gardner, 2019).

3.37.

The biodiversity benefits of larger, connected native broadleaved woodlands include
greater habitat niches providing differing opportunities for flora, fauna and fungi,
such as pollinator habitats and a higher abundance and diversity of ground flora and
canopy species which increases climate-change resilience. A number of broadleaved
woodlands qualify for Area of Special Scientific Interest (ASSI) designation (see
section 3.75. - 3.86.)

3.38.

Traditional coppice and pollarding is virtually non-existent on the Isle of Man (apart
from very small scale) and thus timber provision within broadleaved woodlands is
low, though there is scope for this to increase.

Urban Trees and Habitats
3.39.

Around 6% of the island was identified as built-up in the Phase 1 survey (though this
area is known to have increased through rural development), including areas of
amenity grasslands (parks, golf courses, playing fields etc). These areas, as well as
gardens should not be excluded from calculations, as they often provide much of the
only green space in built-up areas and there is potentially a lot of carbon locked up
in urban trees. For example, an i-tree canopy cover assessment undertaken by DEFA
Forestry Team using 2015 aerial imagery estimated tree canopy cover for the
Douglas/Onchan area at 23%.

3.40.

Urban trees and habitats also act as wildlife refuges, filters for urban pollutants and
fine particles, provide urban cooling, water regulation, improved mental health and
wellbeing and can increase property values (Food and Agriculture Organization of the
United Nations, 2019). As a higher percentage of the population is expected to be
living within urban spaces in the future the benefits of green urban habitats are only
expected to increase.

3.41.

There are ways available of quantifying carbon storage in urban trees, such as via an
i-Tree Eco study and this is worth further research (Forest Research (b), 2019).
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Case Study – The Ramsey Forest Project

The Ramsey Forest Project was initiated in January 2014 by the Wildflowers of Man, for
the Manx Wildlife Trust, with the aim of increasing woodland cover in a 20km2 area
from 20% - 30% over a 30-year period to allow for greater biodiversity connectivity.
The project area encompasses existing ancient woodland, plantation, agricultural land
and settlements and is encouraging the reconnection of ancient semi-natural woodland
that currently exists in small isolated pockets. The intention is not to create a single,
large woodland, but a landscape richer in trees, hedges and other habitats, where the
existing woodlands are expanded and connected, and tree planting is varied and based
on area suitability. It is a good example of a project on a landscape scale that will
contribute significantly to carbon sequestration, as well as climate and ecosystem
resilience. Future planting schemes would benefit from thinking on a similar scale to
protect and enhance existing carbon stores, maximise large-scale carbon sequestration
potential, increase the functional connectivity of woodlands, contribute to climate
resilience and increase the opportunities and space available for nature (Manx Wildlife
Trust, 2018).

Offsetting
3.43.

Local carbon offsetting programmes are not currently offered, and although not a
long-term solution for carbon reduction, local initiatives could provide a valuable
means of funding for planting schemes. WP3 is considering offsetting in more detail.
The Manx Wildlife Trust is currently investigating carbon-offsetting opportunities.

Isle of Man Semi-Natural Habitat
3.44.

Most semi-natural habitats have lower sequestration capacity than woodland, due to
the smaller and less permanent nature of above and below-ground biomass.
Nevertheless, semi-natural habitats still act as significant carbon stores due to their
extent and characteristics (e.g. soil carbon). Isle of Man habitats have the capacity
to deliver increased carbon sequestration through their protection, restoration and
expansion.

3.45.

Carbon sequestration and storage levels in Isle of Man semi-natural habitats is hard
to estimate as up to date information about habitat types, extent and condition is
incomplete and sequestration rates vary significantly. Lack of data is included as a
risk in section 12 of this report.

3.46.

Using aerial photographs, land-cover surveys, data trends from the UK and local
knowledge it is known that semi-natural habitats, in particular semi-improved and
unimproved grassland, which are more easily converted to agriculture or used for
development, has decreased from that recorded in the Phase 1 survey.
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3.47.

Even where semi-natural habitats still exist, many will have a reduced environmental
function due to lack of, or inappropriate management. Aerial photographs can be a
valuable tool for a general assessment of habitat condition where on-the-ground
assessments are not possible. Photographic evidence can show habitat trends such
as scrub invasion, fragmentation or drainage of wetlands.

3.48.

Improved habitat management will result in greater climate resilience through the
creation of a greater diversity and complexity of habitats and niches, meaning that
species are at lower risk of local extinction and less vulnerable to extremes in
conditions that may occur with climate change.

3.49.

As well as carbon sequestration, semi-natural habitat also provides the following
additional ecosystems benefits (Lindborg, 2019):

3.50.

•

Biodiversity habitats and niches;

•

Habitats for pollinators and pest control species;

•

Oxygen production and recycling;

•

Air and nutrient regulation;

•

Water management – water quality, regulation and filtration, natural flood
risk management;

•

Erosion control;

•

Amenity benefits in the form of recreation, health, wellbeing and education;

•

Landscape aesthetics.

According to the Phase 1 habitat survey, semi-natural habitats cover 16,439ha (29%)
of total Isle of Man land area. Tables 3 and 4 give an overview of the broad habitat
types and their carbon sequestration potential.

Table 3- Broad Habitat Types and carbon sequestration capacity per ha (Rewilding Britian,
2019)
Habitat Type
Carbon
CO2
Sequestration Sequestration
Capacity
Capacity
tonnes/ha
tonnes/ha
Heath
2
7.3
Semi-Improved and 1
3.6
unimproved
(not
including (not including
Grasslands
and marsh)
marsh)
marsh
Dense Bracken
?
?
Mires (including bog, Variable
Variable
mire and acid flush)
Coastal Habitats
Variable
Variable
Open
water
and Variable
Variable
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swamp
Table 4- The Broad Categories of Isle of Man Semi-natural type and approximate carbon
sequestration (DEFA, 1995)
Habitat Type
Hectares Carbon
CO2
Sequestration Sequestration
Capacity
Capacity
(tonnes)
(tonnes)
Heath
5955.66
11,911
43,595
Semi-Improved and 5896.80
5,897
21,228
unimproved
(not
including (not
including
Grasslands
and
marsh)
marsh)
marsh
Dense Bracken
2023.92
?
?
Mires (including bog, 669.32
Variable
Variable
mire and acid flush)
Coastal Habitats
575.68
Variable
Variable
Open
water
and 127.64
Variable
Variable
swamp
3.51.

Of existing Island semi-natural habitats, by far the largest areas are heath and semiimproved grasslands.

3.52.

Table 5 shows the habitats that are considered to be significant carbon sinks and
have potential for further carbon sequestration, based upon greater effort to restore
condition and increase extent.

Table 5 - Key Semi-natural Habitats for carbon storage and their area on the Island as
recorded in 1995. Woodland figures are not captured within this table as they are covered in
more detail in section 3.3. – 3.43. of this report.
Phase 1 habitat category

Area (ha)

Fen

0.39

Basin mire
Raised bog
Scattered swamp vegetation
Fish farms
Inundation vegetation
Dune slack
Bog
pools,
hill
ponds,
dubs,
kettleholes
Created ponds, amenity ponds, etc.,
classified
Swamp
Swamp
Wet heath/acid grassland
Quarries, gravel pits, brick pits

0.53
0.68
1.31
1.42
4.9
5.99
7.32
11.94
13.49
19.7
20.88
21.05
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Wet modified bog
Valley mire
Unclassified, man-made water bodies
Basic flush
Reservoir
Dry modified bog
Blanket bog
Acid/neutral bog
Wet dwarf shrub heath
Marshy grassland
Running water: rivers, streams and
ditches
3.53.

The main threat to semi-natural habitats include the following:
•

3.54.

23.93
28.86
35
40.67
62.96
67.05
187.84
287.95
321.47
1067.11
UNKNOWN

Land development and land-use change, including;
o

Disturbance from increasing population

o

Development and land-use change on private property

o

Major corporate and government developments;

•

Agricultural improvement: drainage, pollution, runoff;

•

Neglect/lack of conservation management/ agricultural abandonment: scrub
encroachment, wetland drying, wildfires;

•

Climate change and natural ecological succession;

•

Spread of invasive species;

•

Loss of species diversity;

•

Coastal development including coastal erosion protection schemes;

•

Recreation activities.

The following section focuses on grasslands, as the biggest ‘habitat’ in the Isle of
Man (including agriculturally improved grasslands), and wetlands for their importance
as carbon sinks and as potential emitters. Other habitats include areas of lowland
and coastal heath, sand dune, saltmarsh and scrub. There is some overlap between
this workpackage and WP4 which focusses on peat restoration and looks in more
detail about upland acid grassland and areas of coastal heath on peat. Sand dune
and scrub have not been specifically looked at within this report, but it should be
noted that options for increasing connectivity and condition of other habitats also
apply to these. Blue Carbon habitats, including saltmarsh are covered in more detail
in WP18.
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Grasslands
3.55.

Annual sequestration rates for semi-natural grasslands is around 1 tonne
carbon/ha/yr or 3.6 tonnes/ha/year CO2 equivalent (Rewilding Britian, 2019). Using
the Phase 1 habitat values for semi-improved and un-improved grasslands, seminatural grasslands currently store around 5,897 tonnes carbon/year, equivalent to
21,583 tonnes CO2/yr. Semi-natural grassland types have different sequestration
capacity, e.g. marshy grassland will be capable of storing more carbon (Rewilding
Britian, 2019). In addition, it has been estimated that high-diversity grassland stores
500-600% more soil carbon and nitrogen than monoculture grasslands (Tilman,
2008). The general trend for grasslands is for decreased carbon sequestration
capacity with longevity of grazing management.

3.56.

Semi-natural grassland habitats have a greater and more stable carbon store
compared to agriculturally improved land, and also provide ecosystem services
through the provision of habitat and niches for increased invertebrate abundance;
thus increased pollinators and pest control species, higher species diversity, higher
carbon and water infiltration rates, increased water storage and lower emissions
because of no or low-energy inputs from natural and non-natural fertilisers, nutrients
and nitrates.

3.57.

Table 6 shows that, in the 1990s, grasslands were estimated to cover 70.89% of the
land area of the Isle of Man, however 53.88% was improved grassland.

Table 6 - Isle of Man Phase 1 Habitat Survey Analysis of Grassland Types
Grassland Type
Hectares
% of Island
Improved Grassland
30,445
53.88
Poor
Semi-improved 2704
Grassland
Amenity grassland
1011

4.79

Semi-improved
Un-improved* Grassland

4.83
5.60

2733
3164

1.79

*Including only 11.08ha unimproved neutral grassland - 0.02% of land cover. This does not

include land cover from boundaries including hedges and sod banks that were not
estimated.
3.58.

Table 7 provides a brief overview of the potential carbon benefits from some
grassland management options.
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Table 7 - General carbon consequences of some management options in grasslands.
(Alonso, 2012)

3.59.

Carbon sequestration figures are very generalised and there is little scientific
research about carbon sequestration rates between grassland types.

Wetlands
3.60.

Like other habitats, wetlands store carbon within their soils, vegetation and fauna,
and certain wetlands habitats are significant carbon stores (listed in Table 5 above).
Wetlands have the potential for enhanced carbon sequestration given correct
management and, in most cases; good carbon management will also be beneficial
for wildlife conservation. Conversely, poorly managed wetlands have the capacity to
become significant carbon sources.

3.61.

There is currently a lack of good data on sequestration or storage capacity for
wetlands.

3.62.

Ecosystem services from wetlands are similar to those from grasslands, although
they provide better water regulation services, soil formation, fisheries production,
groundwater recharging, habitat and species diversity.

23

Work Package 5

IMPACT Report Appendix 10(b)

3.63.

This section is based on the Ramsar Inventory (Tomlinson, 2009), draft chapters on
Open Water, Mires and Bogs and the Phase 1 Habitat Survey (DEFA, 1995).

3.64.

The Isle of Man Wetland Inventory was undertaken in 2007 to identify and calculate
the areas of each wetland habitat to form a baseline for further assessment and
comparison. Table 8 shows the main wetland habitats found on the Isle of Man and,
where possible, their carbon storage capacity.

Table 8 - Summary table showing the main wetland habitats on the island, not incl. shallow
marine waters and intertidal areas, with carbon storage capacity (Alonso, 2012)
Broad wetland
Habitat type

Area (ha)

7.32

% of total
wetland
area
0.24

Carbon
Storage
Capacity
?

Carbon
Storage
habitat
?

Natural non-linear water
bodies
Swamp*
Man-made
non-linear
water bodies
Selected wet woodland
and scrub
Wet heathland
Selected coastland
Mire*
Marshy grassland
TOTAL WETLAND:

19.70
132.40

0.64
4.29

76 t C ha
?

1497 t C
?

311.95

10.10

?

?

342.35
570.55
637.89
1067.11
3089.27

11.08
18.47
20.65
34.54
100

?
?
74 t C ha
?

?
?
47,166 t C
?

per

*Within the top 15cm of soil and not including vegetation
3.65.

Table 8 shows that evidence about carbon storage capacity within different wetland
habitats is hard to find. Further research is required if a full carbon storage inventory
of the islands wetlands is to be created.

3.66.

Sequestration rates within wetlands, like grasslands, are variable and hard to
estimate but published research suggests that wetlands undergoing restoration could
sequester 0.1 – 1 tonnes of carbon ha-1 yr-1, re-vegetation of wetlands from arable
could sequester 2.2 – 4.6 tonnes of carbon ha-1 yr-1 and grasslands 0.8 – 3.9
tonnes carbon ha-1 yr-1 (Dawson, 2007).

3.67.

Poorly managed wetland habitats can become a significant source of greenhouse
gases when the organic matter dries out and decays. This can be caused by
drainage, trampling by livestock, lack of management and abandonment. It is
important to limit the eutrophication (nutrient enrichment) of lakes and impounded
water bodies because it has been shown that the increased aquatic productivity
significantly increases the production of methane, a potent greenhouse gas
(Beaulieu, 2019). Eutrophication also harms fragile aquatic habitats and reduces
biodiversity. The main threats to these habitats are drainage, leading to drying out of
the wetland, encroachment by scrub and agricultural reclamation. Key themes for
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their ongoing assessment and management, as per the 2007 desktop assessment,
can be found in Annex B.
3.68.

Although wetlands are key sites for Area of Special Scientific designation there are
many sites that are too small or insignificant to designate but may well be important
for carbon storage, including ponds with marginal wetland areas.

3.69.

As an example of the current knowledge and estimated condition of wetlands across
the Isle of Man, hundreds of small farmland ponds are scattered across the Isle of
Man but their actual number and condition are mostly unknown. A survey in 2002 of
ponds in the north of the island showed that, of 153 ponds surveyed, a large
proportion were in mediocre condition, with some exceptional and some poor.

Hedges
3.70.

Hedges form an integral part of the Manx landscape and aesthetics, and often
provide the only connectivity between semi-natural habitats in a mostly agricultural
landscape. Though the benefits of quality hedgerows is mostly in their biodiversity
importance, they provide additional ecosystem services in terms of: carbon
sequestration in above and below-ground biomass, nutrient and pollution absorption
from roads and agricultural runoff, natural windbreaks for better soil stabilisation and
animal shelter, food and landscape aesthetics.

3.71.

UK studies indicate that, depending on type and vegetation density, hedgerow
biomass could sequester 0.4–1.25 t CO2/ha/year (Falloon et al, 2004), with greater
vegetation density associated with increased sequestration potential.
For
quantification, if the average hedge were 1.5m wide, around 6,500m of hedge would
be equal to approximately 1 hectare.

3.72.

The Manx agricultural industry believes that the Isle of Man has more hedges per
square mile than anywhere else in the UK. Though this may be true, this statement
provides no evidence of their condition and thus the ecological value; many of which
are in poor condition, sparse, or overgrown with weeds, exotics or invasive species.
Manx hedges can be many centuries old and consist of a sod bank, with varying
degrees of woody vegetation atop. Monospecific stands of gorse are a common
feature, but excellent woody hedges do exist. Some of these historic hedges are
degraded and stock-poached, or suffer from a lack of appropriate management.
Hedges are often either cut too little, leading to encroachment from scrub and
bracken, or cut too often and in the wrong periods.

3.73.

Other issues contributing to poor condition in roadside hedges and verges are a lack
of central co-ordination for cutting and lack of adherence to guidelines, although
significant advice and guidance is already provided in the Isle of Man and UK. There
are no statutory powers for enforcement, apart from that which is afforded from
damage or disturbance to scheduled species under the Wildlife Act 1990.

3.74.

In the Isle of Man, participants in the current Agricultural Development Scheme
(ADS) must adhere to the ‘Manx Hedge Management – Code of Best Practise’ which
25

Work Package 5

IMPACT Report Appendix 10(b)

stipulates cutting dates, the requirement for buffer zones for field margins and
written agreement from DEFA for their removal (See Annex C for full guidelines).
(DEFA, 2017)However, adherence is only compulsory for those within the ADS and,
for others, the guidelines only present best practise and there is no legislative
requirement.
Isle of Man Protected Sites
3.75.

The Island currently has 21 designated Areas of Special Scientific Interest (ASSIs)
covering 2299.5ha (4.01% of the Isle of Man’s land area). Unlike the UK that has
completed the process of designating Sites of Special Scientific Interest, the
designation process in the Isle of Man is on-going with a number of designations
pending and there are a large number of priority sites without formal protection.
Figure 5 shows the current coverage of ASSIs across the Isle of Man.

Figure 5 - Map of the current network of ASSIs
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3.76.

Due to resource implications no formal site condition monitoring is currently
undertaken, although there is site surveillance, and areas of land within management
agreements are checked annually to ensure that agreed management is taking place.

3.77.

Included within the current ASSI network are some important carbon stores including
broadleaved woodlands and peatlands. The largest ASSI is Greeba Mountain and
Central Hills ASSI which is a 1081ha area of heath and semi-natural acid grassland
on peat. Although carbon sequestration capacity does not form part of the
designation criteria, designation of the most important areas of semi-natural habitat
will ensure the protection of many more important long-term carbon stores.

3.78.

Many semi-natural sites remain undesignated but their designation is a priority due
to the risk of their damage through neglect or poor management, or destruction
through conversion into productive agricultural land or through use as development
sites. However, designation does not guarantee good management and concurrent
measures should be taken to increase monitoring and encourage maintenance of
land within ASSIs, and for better management of ecologically important areas that
are not designated as ASSIs.

3.79.

Wetland sites are a high priority for ASSI designation because they are a valuable
biodiversity resource and hold many rare species. However, approximately 93.1% of
Manx wetlands are without formal protection, although not all would meet
designation criteria.

3.80.

There are no current figures for the total area of each habitat type under formal
ASSI protection, or carbon sequestration capacity of the current ASSI network,
although they could in principle be calculated.

3.81.

There is one designated National Nature Reserve (NNR) on the Isle of Man – The
Ayres NNR, whose boundary is encompassed within the Central Ayres ASSI
designation boundary and is additionally protected by byelaws.

3.82.

As well as ASSIs and NNR, the Isle of Man also has the following statutory
designated terrestrial sites:

3.83.

•

1 RAMSAR site (Ballaugh Curraghs) – RAMSAR sites are wetlands of
international importance;

•

1 Area of Special Protection for Birds;

•

4 Bird Sanctuaries;

•

Over 800 ha of National Trust Land designated under the Manx Museum and
National Trust Act 1959.

Though there is only 1 designated RAMSAR site on the Isle of Man, 5 other sites
have been identified as meeting the criteria for designation
(UK Overseas
Conservation Forum, 2005).
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3.84.

The Isle of Man has 59 Wildlife Sites that, although not statutorily designated, are
recognised within the planning system as sites of high natural importance. The
Wildlife Sites project is managed by the Manx Wildlife Trust but due to lack of
funding the project to identify wildlife sites has been suspended (Manx Wildlife Trust,
2013).

3.85.

There are also 24 Local Nature Reserves managed by the Manx Wildlife Trust for
biodiversity (Manx Wildlife Trust (b), 2019).

3.86.

Case Study – Central Valley

The Central Valley is a series of connected semi-natural habitats which runs east to west
from Braddan to Glenfaba and bisects the Island’s southern and northern hills and includes
woodland, curragh (wet woodland), mire, open water and canalised streams and man-made
ditches. It is relatively low lying and the tipping point for the Neb and Dhoo catchments is
located centrally in the Greeba Curragh. Though this valley is worthy of ASSI and RAMSAR
designation, over the years sections have been gradually eroded by private development
and it is at high risk of further destruction through development in the eastern section.
Designation would result in the minimisation of future carbon and ecosystem losses, and
encouraging appropriate management would provide multiple positive benefits for carbon
sequestration and storage, biodiversity and national flood risk management.

4. ADDITIONAL HABITAT CONSIDERATIONS
The Influence of the Current Agricultural Development Scheme (ADS)
4.1.

The Agricultural Development Scheme, a voluntary scheme, available to active
farmers with a minimum acreage of land, was introduced in April 2015 replacing the
Countryside Care Scheme which had similar rules and began in 2008. The scheme
provides a flat rate payment system which affords a level of protection to seminatural habitats. Farmers are required to make a self-declaration of their farmed area
upon entering the scheme and a land classification is assigned to their holdings on a
field-by-field basis, to identify agriculturally-productive areas eligible for payment,
and ‘unproductive’ areas classified as semi-natural ‘habitat’. This approach relies on
the farmer’s knowledge of what constitutes a semi-natural habitat, where they occur
on their land, and then accurately recording this when entering the scheme.

4.2.

A map of land classifications is not provided to farmers on entry and no management
payments are provided for the ongoing maintenance of the semi-natural habitats
although penalties are imposed for damage, destruction or abandonment. Positive
actions for the environment are not incentivised, though partial funding is available
for capital works such as gates and fencing which may contribute towards the
protection of ‘habitat’ and farmers must meet cross-compliance standards which
include those for the protection of habitats, hedges, wildlife areas and water courses
(DEFA, 2008). Payment is not provided on areas of water, scrub or woodland over
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0.5 acres/0.2ha and there is therefore no incentive to increase these habitats and no
reward for maintaining them.
4.3.

Penalties could apply from failure to meet cross-compliance standards and farmers
are advised that attempts to increase the area of eligible land in the future may
trigger financial penalties. For example, under Good Agricultural and Environmental
Condition (GAEC) Standard 15 farmers must:
•

Retain all semi-natural habitats (rough grazing, woodland, scrub, moorland,
wetlands, species-rich grasslands), ponds, shelterbelts, trees protected
under the Tree Preservation Act 1993 and archaeological features

and must not;
•

Undertake new drainage works, ploughing, clearing, levelling, re-seeding or
cultivations on uncultivated land or semi-natural habitats without prior
written approval from DEFA.

4.4.

See WP16 for more detail on current agricultural policy.

4.5.

The Isle of Man agricultural landscape, has the potential to deliver much improved
environmental benefits including; carbon capture, clean water and air, wildlife
habitats, NFRM, recreation, health and wellbeing by increasing tree planting and
woodland cover, the enhancement of existing habitats and the creation of new
habitats (DEFRA (a), 2019).
Habitat fragmentation

4.6.

Climate change is inevitable. Even if all countries fulfil their current emission
reduction targets the world is facing a 2.2°C temperature rise by 2100 (Climate
Action Tracker, 2019), adding significantly to the level of stress and vulnerability of
species and habitats, particularly those at the edges of their range. Wildlife living
within a fragmented landscape is less able to adapt quickly to rapid environmental
change, and species are susceptible to local extinction because of unviable
population levels, extreme environmental conditions and inability to recolonize
effectively due to a lack of wildlife corridors. The presence of suitable, connected
habitats is therefore essential for wildlife climate change resilience, however, the
remaining semi-natural habitats across the Isle of Man are mostly small, fragmented
and isolated.

4.7.

In considering habitat connectivity, the quality of connections is vital and care must
be taken to ensure that not only structural connectivity exists, but also functional
connectivity is established, defined as the ability of species to move between
resource patches. For habitat corridors to be successful they must facilitate the
movement of organisms, based upon their needs (Meiklejohn, 2010). For example,
just because habitats are connected via hedges, is not to say that species can, or
will, use hedges for movement. The Lawton report on Making Space for Nature
(Lawton, 2010) argues for the establishment of ecological networks to effectively
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conserve wildlife in a landscape fragmented by human activity, to provide suitable
habitat for colonisation and to enhance the capacity of the natural environment to
provide ecosystem services (Bennett, 2004). Future habitat creation on the Isle of
Man should make use of the Lawton Principals for habitats; ‘bigger, better and more
joined up’ and use of these principals will also achieve greater positive carbon
benefits. Previous schemes such as ADS and the now discontinued Agri-Environment
Scheme did not address connectivity.
4.8.

In some areas climate change will affect habitats of limited extent and conservation
significance. If we are to effectively conserve them then allowance may be required
for their movement. Coastal dunes and saltmarsh, which both provide carbon
storage and ecosystem services, will need to migrate inwards and upwards as sea
level rises, but this migration ability is limited due to built infrastructure and as such
habitats will be subject to significant habitat squeeze if allowance is not made for
their movement (Pontee, 2013).
Key Stakeholders

4.9

Department of Environment, Food and Agriculture—as the main Island landowner
with 20% of the Island’s area, including 8,100ha of hill land/uplands, comprised of
4,900 of moorland and 3200ha of semi-improved acid grassland, 2818ha of conifer
plantations, 400ha of glens and 239ha of land in the Ayres NNR and ASSI, the
arboretum, football and cricket pitches, the Sulby Claddaghs, Knockaloe Farm and
various other small fields and open spaces. DEFA are also responsible for the
implementation of Agricultural, Forestry and Wildlife policy and legislation, with DEFA
planning and building control as regulators of our built environment.

4.10

Manx National Heritage (MNH)—as a large landowner on the Isle of Man. MNH’s
mission statement is “to take a lead in protecting, conserving, making accessible and

celebrating the Island's natural and cultural heritage for current and future
generations whilst contributing to the Island's prosperity and quality of life” and they
are “responsible for protecting and promoting the Isle of Man's heritage and culture
as well as maintaining and preserving its biodiversity and natural landscapes”. MNH
are well placed to get involved with environmental aspects of the climate change
plan. MNH are also responsible for their MNH Biodiversity fund, which is for internal
use to fund projects for the protection and conservation of the Island’s nature in the
care of MNH. This fund could potentially be used in the future to fund tree planting
or peat surveys on MNH land.
4.11

All other Government Departments as landowners and managers, and custodians of
relevant policy and legislation.

4.12

The agricultural sector as owners and managers of the largest combined area of land
on the Isle of Man and for their key role in the protection and enhancement of
existing carbon stores and provision of new carbon stores.
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4.13

Local Authorities as land and property owners, implementers of local policy,
legislation and educators of local communities.

4.14

Manx Wildlife Trust as landowners and managers, implementers of various
environmental projects, educators, and custodians of the Manx Wildlife Site
programme.

4.15

Other local Environmental Non-Governmental Organisations (NGOs) as landowners
and land managers, implementers of various environmental projects and as
educators.

4.16

Isle of Man Companies who have a Corporate Environmental Responsibility for
protecting and enhancing the lands in which they make business.

4.17

All Isle of Man Residents—Everyone in the Isle of Man has a part to play in limiting
carbon emissions, increasing potential for carbon storage, sequestration and climate
change resilience, and for the betterment of ecosystems and biodiversity.

5. ISLE OF MAN LEGISLATION, POLICY AND STRATEGY
5.1.

The following section details the island’s current Legislation, Policy and Strategy
relevant to climate change, trees and habitats and where relevant, attention has
been drawn to where greater implementation would contribute to carbon gains.

5.2.

See WP16 for more details on the Agricultural/ADS and Food Matter Strategy.

Figure 6 - Summary of existing Isle of Man legislation, policy and strategy relating to trees,
habitats and climate

Biodiversity
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5.3.

The Island also has obligations under various Multilateral Environmental Agreements
(MEAs). These are delivered through the Wildlife Act 1990 (as amended). The most
wide-ranging MEA is the Convention on Biological Diversity (CBD), which has carbon
targets and is delivered through the Biodiversity Strategy and its delivery plan (yet to
be completed).

5.4.

Also of note is the Isle of Man’s status as a UNESCO (United Nations Educational,
Scientific and Cultural Organisation) Biosphere reserve, recognition that the Island’s
environment, economy, community, culture and heritage all contribute to it being a
special place. The three central platforms of the Biosphere programme, globally, are
sustainable development, conservation and education and there are great
opportunities for the promotion of environmental initiatives and education through
the Biosphere.
The Tree Preservation Act 1993

5.5.

The Tree Preservation Act 1993 is the legislation through which existing trees receive
protection on the Isle of Man. This legislation provides protection to trees in the
interests of preserving the amenity value they provide to the Manx public. Amenity in
this context is defined as “the benefit which the community derives from the local

environment, which includes that arising from visual appearance of the land and the
pleasure of its enjoyment” (DEFA, 2019). Protection is not determined by carbon,
conservation or ecosystems services value. This legislation provides two levels of
protection to the Island’s trees. The basic level is provided for trees of a certain stem
diameter which then require a licence to be removed or uprooted. Intentional or
reckless damage which destroys a tree, or is likely to destroy a tree, is prohibited.
This basic level of protection does not apply to fruit trees within gardens (e.g.
orchard trees) or trees grown for ‘commercial purposes’. A second, more
comprehensive level of protection is afforded to trees which have significant amenity
value and which are recorded on a ‘Tree Register’. If the trees in question are
registered, regardless of size or species, no work of any kind can be undertaken
without specific written approval from DEFA.
The Wildlife Act 1990
5.6.

The Wildlife Act 1990 (DEFA, 1990) is the legislation by which habitats and species
receive protection on the Isle of Man.

5.7.

In particular, Part II – Nature Conservation, makes provision for the designation of
ASSIs and NNRs, and the mechanisms to pay landowners or tenants for the
conservation and for positive management of areas of high conservation interest.

32

Work Package 5

IMPACT Report Appendix 10(b)

The Bern Convention on the Conservation of European Wildlife and
Natural Habitats
5.8.

The Isle of Man is a signatory to the Bern Convention and has obligations for the
management and protection of natural habitats and endangered species which occur
on the island.

5.9.

Other MEA’s include the Bonn Convention on Migratory Species and the EUROBATS
Agreement on the Conservation of Populations of European Bats. Bats are one of the
groups of species most likely to benefit from increased connectivity of habitats and
increased lowland tree-planting.
Managing our Natural Wealth, The Isle of Man’s First Biodiversity Strategy
2015

5.10.

The Isle of Man Biodiversity Strategy was introduced in 2015 as the Isle of Man’s
way of integrating Aichi Biodiversity Targets from the Convention on Biological
Diversity 2011 Strategy Plan for Biodiversity. The Biodiversity Strategy’s stated aim
is; “By 2050 Manx biodiversity will be valued, conserved, restored and managed

sustainably, able to adapt to unavoidable change, provide essential services and
contribute to a high quality of life for all.”
5.11.

It considers the future of our environment and biodiversity, so the island’s living land
and sea resources will not be lost to future generations, and promotes action across
the public, private and business sectors. Not only does this Government Strategy
have direct climate change strategic objectives and actions, it also contains a
complementary, wider set of objectives and actions for increased biodiversity, habitat
protection, connectivity and resilience, ecosystem services and public education. It
also proposes means for monitoring environmental change and adaptation methods
for vulnerable ecosystems and species.

5.12.

The following Biodiversity Strategy strategic objectives and actions relate directly to
climate change;
•

Strategic Objective 5; “By 2025 all sites of critical importance for conservation

of our biodiversity will be effectively protected and managed so that resident
or migratory wildlife has adequate refuge to safeguard its future survival,
recognising the challenge of climate change. To achieve this we will prevent
loss of priority habitats, significantly reduce habitat degradation and
fragmentation and, where appropriate, restore key species populations and
priority habitats.
•

Strategic Objective 6; “By 2025 Government will monitor, understand and

substantially reduce the other main pressures on biodiversity, particularly
environmental pollution and the prevalence of invasive non-native species
and will take measures to meet the biodiversity challenges posed by climate
change.”
33

Work Package 5
•

IMPACT Report Appendix 10(b)

Action 20; “Continue to investigate and pilot landscape-scale initiatives to

restore and conserve scarce or vulnerable habitats and their rare species and
by 2025 improve ecosystem resilience to climate change.”
•

Action 30; “By 2020 minimise further loss of carbon to the atmosphere from

terrestrial, wetland and marine habitats, which form important carbon stores
by restricting damaging practices.”
5.13.

Contained within the Biodiversity Strategy are a series of Biodiversity Action Plans for
priority habitats and species which were under development by DEFA representatives
and other wildlife specialists. Although some individual elements of the Biodiversity
Strategy have been and are being implemented, the delivery of the entire strategy
and the writing and implementation of the action plans is significantly behind
schedule and has stalled in areas due to lack of Government and resource
commitments.

5.14.

In addition, Biodiversity Strategy Action 24 states that “By the end of 2016 identify

indicator species including migrants, as signs of environmental change, initiate
monitoring and by 2020 initiate investigations into the reasons for any changes
identified. Although an assessment was undertaken in 2014 to inform the formation
of a set of Isle of Man Biodiversity Indicators, no work has yet been completed on
this.
Our Landscape, our Legacy - A Strategy for the Landscape and Amenity of the
Isle of Man to 2050. Sustaining and Maximising our Natural Wealth (DEFA
(a), 2016)
5.15.

The strategy promotes the Isle of Man’s landscape as a significant asset for our
environment, economy and community, but although elements of this strategy have
been implemented or incorporated into other Government Strategies, such as the
new ADS and the Flood Risk Management Strategy, there is no delivery plan and the
strategy remains largely underutilised. Figure 7 shows extracts from the published
strategy.
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Figure 7 – Extracts from Our Landscape, Our Legacy Strategy
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Isle of Man Strategic Plan 2016
5.16.

The Isle of Man Strategic Plan contains the strategic and general policies, and the
planning framework, for development and other land-use on the Island. Operating
within this are various planning policy statements and a set of area plans, some of
which are still in development, these contain the local, specific plans for development
(DEFA (b), 2016).

5.17.

The 2016 Strategic Plan builds upon the core purpose of Government; “To maintain

and build on the high quality of life enjoyed by the Island’s Community…With the
purpose of Economic Progress, Social Well-being, Quality Environment, Sound
Infrastructure, Good Government and Positive National Identity.”
5.18.

The Isle of Man currently operates on a ‘no net-loss for biodiversity’ principal, and
planning policy is about achieving a balance between the developmental needs of
the Island and the Environment. This is referenced further by Biodiversity Strategy
Action 21 which states; “DEFA will continue to promote a policy of ‘no net loss’ for

semi-natural Manx habitats and species and ensure that unavoidable loss is replaced
or effectively compensated for.”
5.19.

There is good protection for the environment within these planning policies, but they
do not stand alone, as hard statements, which could be difficult to resolve where
these conflict with other policies. The material matters relating to an application are
therefore considered in balance with each other and it is for Planning Officers to
recommend an appropriate result and for the Planning Committee to determine the
result and whether to accept the recommendation.

5.20.

The planning policies directly related to the Environment are; General Policies 2d and
2f, Strategic Policies 4b and 4c, and Environment Policies 1, 3, 4, 5, 6, 7, 24, and 42.
For example;
•

Strategic Policy 4: “Proposals for development must: (b) protect or enhance

the landscape quality and nature conservation value of urban as well as
rural areas but especially in respect to development adjacent to Areas of
Special Scientific Interest and other designations”
•

Environment Policy 1: “The countryside and its ecology will be protected for

its own sake. For the purposes of this policy, the countryside comprises all
land which is outside the settlements or which is not designated for future
development on an Area Plan. Development which would adversely affect
the countryside will not be permitted unless there is an over-riding national
need in land use planning terms which outweighs the requirement to protect
these areas and for which there is no reasonable and acceptable alternative”
•

Environment Policy 3: “Development will not be permitted where it would

result in the unacceptable loss of or damage to woodland areas, especially
ancient, natural and semi-natural woodlands, which have public amenity or
conservation value”.
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5.21.

Other policies allow for the safeguarding of natural landscape features, for their
continuous nature, or function as habitat corridors and this should safeguard the
connectivity of habitats now and in future as the green network is extended.

5.22.

The Strategic Plan also includes Areas of Ecological Importance or Interest Sites to
be designated in Local and Area Plans which serve to protect areas known to house
important species or those which act as habitat corridors between such areas. And
refers to building upon existing linkages to provide green corridors.

5.23.

Under current planning policy any new woodland over half a hectare requires
planning permission, with the exclusion of DEFA.

Isle of Man National Strategy on Sea Defences, Flooding and Coastal Erosion
5.24.

The Isle of Man published its National Strategy on Sea Defences, Flooding and
Coastal Erosion in 2016 in order to contribute to the economic, environmental and
social resilience of the Isle of Man in relation to current and future climate risks (IOM
Gov, 2016).

5.25.

Strategy Deliver Key Action 5 states: “low cost solutions working with nature through

natural flood management measures should be adopted wherever possible as these
have the potential to reduce flood risk elsewhere and can achieve biodiversity and
carbon benefits as well as helping to adapt to climate change.”
5.26.

Contracts for Natural Flood Risk Management (NFRM) studies for the Neb, Douglas
and Laxey river catchment areas are currently being appointed. Correctly planned
and implemented measures could also achieve positive carbon storage and
biodiversity benefits through the reinstatement or creation of natural flood
management habitat features - wetlands, woodlands, peatlands, river features etc.,
which in addition act as carbon sinks and sequesters.

6. THE OPPORTUNITIES
6.1.

The following section lays out a number of options, along with rationales, that could
be adopted across the Isle of Man in order to protect and enhance existing carbon
stores, create new carbon stores and to increase climate change resilience through
positive woodland, tree and habitat actions. Potential linkages to biodiversity benefits
are also indicated where appropriate.

6.2.

All options are set out in boxes and colour coded to signify suggested priority;
Actions in red signify high priority
Actions in amber signify medium priority
Actions in green signify low priority.
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7. OPPORTUNITIES FOR WOODLAND AND TREE ESTABLISHMENT
AND HABITAT CONNECTIVITY IN THE NATURAL ENVIRONMENT
Protection of Existing Trees
7.1.

As detailed in section 4.5., tree protection on the Isle of Man is based on amenity
value, with two levels of protection available. Advice received from officers in DEFAs
Forestry, Amenity and Lands (FALD) team indicates that the current level of
protection afforded to trees under the Tree Preservation Act is greater than any
other jurisdiction in Europe. Counterintuitively, FALD officers also indicated
(anecdotally) that the current level of protection may actually be a barrier to further
wide scale planting for two reasons; the bureaucracy of obtaining permission to carry
out management activities (e.g. coppicing) putting people off planting trees and
because of the cost of resourcing the regulation for an increasing tree population.

7.2.

The FALD team suggest that there is no evidence to say that reducing the level of
regulation on tree removal would result in a reduction of tree canopy cover levels
and suggest consideration of the following options;
•

Reducing the basic protection level for trees to promote additional planting
and management.

•

Introducing grants to promote woodland and tree establishment and
management (covered in section 10.1. – 10.5), which they considered to
more than compensate for the slight reduction in tree cover that may result
from reducing the level of regulation.

7.3.

Reducing basic levels of tree protection and introducing woodland establishment
grants should be considered concurrently.

7.4.

Consideration could also be given to extending current tree protection legislation to
cover carbon, biodiversity or ecosystem values.

7.5.

DEFA is already reviewing its tree register by reducing the registration of areas of
rural woodland, and increasing the registration of individual trees with a high
amenity value.
Isle of Man Woodland Planting Opportunity and Constraints Mapping

7.6.

An island-wide woodland planting opportunity and constraints mapping exercise has
just been undertaken by the Manx Wildlife Trust (a) (2019), to focus future
woodland planting direction. This exercise considered areas for their carbon
sequestration capacity and ecology, and identified:
•

Priority planting areas for future broadleaved woodland establishment where
enlargement of existing woodlands or links could be created;
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•

Good planting areas for future broadleaved woodland establishment where
planting would result in a reasonable chance of creating highly functional
native woodland. It is also acknowledged that this area would be suited to
conifer planting but with stipulations around harvesting access assurances
and use of broadleaf mixes;

•

Poor native woodland areas where planting would be unlikely to form highly
functional woodland (generally areas of agricultural grassland with enriched
soils) though these areas could be used for broadleaved or conifer
plantation and acknowledgement that ground preparation could be
undertaken to make more functional woodland creation achievable;

•

No planting areas where there should be a presumption against woodland
planting because of ecological sensitivity

Although the results of this exercise are yet to be thoroughly analysed, as a general
rule, some of the most appropriate areas for woodland planting will be in the gullies,
ravines and riparian areas and in areas where the expansion of existing woodlands of
ecological interest is possible. For example, increased broadleaved planting within
river corridors, which already provide natural habitat corridors, would be highly rated
in terms of carbon storage, habitat connectivity and ecosystems services, due to the
ability of trees to increase water quality, through the reduction of nutrient leaching
into watercourses and NFRM through better soil structure, decreased bank erosion
and water regulation. The most-important semi-natural habitats should be avoided.
(See Annex D for an example of the woodlands opportunity mapping).
Woodland Creation Considerations

7.8.

Woodland planting cannot be undertaken solely on the basis of the woodlands
opportunity mapping. Scoping exercises and further environmental assessment need
to be undertaken to assess the suitability of planting areas and type of planting, the
long term viability, based on our changing climate, and the wider impacts of
planting, which can have unintended negative impacts on wider biodiversity such as
on birds, and in particular priority and red-list species.

7.9.

For example, the Curlew is one of the UKs most beloved, traditional, farmland birds
which breeds on rough grassland, moorland and bog. It is a Red List Species in the
Isle of Man and the UK and is also proposed as the UKs most important bird
conservation priority. Declines of 48% were seen in the UK between 1995-2015
(British Trust for Ornithology, 2019). These declines are mostly due to habitat
degradation and destruction, but have been exacerbated by upland and marginal hill
land afforestation, increased predator numbers such as crows, climate change and
loss of invertebrate food (Franks, 2017). As such, increased tree planting in the
wrong areas could exacerbate this problem, directly through habitat loss, and
indirectly, since woodland planting can increase predatory birds.
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7.10.

Therefore, difficult decisions may have to be made in some areas to resolve issues
between biodiversity benefits and costs, and carbon sequestration. Both need to be
taken into consideration prior to any large-scale woodland planting scheme.

7.11.

Other important factors to consider in woodland planting include the creation of
woodland objectives, appropriate design and structure. Early selection of woodland
objectives will influence woodland design and help inform future use and
management (high or low intervention), as well encouraging thought around
additional woodland benefits such as community access, activities and facilities.

7.12.

Woodland structure is also very important; creating age and species structure, open
spaces and rides and incorporating additional habitats, such as wetlands, all deliver
particular benefits for biodiversity and/or carbon, but woodland age and species
structure is also important for resilience, and responsible woodland establishment will
need to incorporate elements of thinning, coppicing and re-stocking to achieve
structural diversity (Forestry Commission, 2016).

7.13.

Flexibility on the use of certain non-native species may be required to ensure long
term climate change resilience. Although, ideally, priority would be given to
woodland establishment using Manx native species, the Isle of Man has relatively few
native tree species and recent tree disease introductions means that the number of
native species available for planting is decreasing. This presents an obvious risk to
specialised flora, fauna and fungi that are dependent on native tree species and this
will need to be taken into account when planning species mix. Additionally,
anthropogenic climate change will lead to more rapid change, shifting climatic
regimes and more frequent extreme weather events, which native species may not
be able to adapt to within the short timescales. Changing climates will also present
opportunities for further tree pests and diseases.

7.14.

Species to site matching will need to take place to ensure that appropriate tree
species are planted, depending on a number of factors such as: location, proximity to
important semi-natural habitats, intended use and importance as wildlife corridors.
The provenance of trees is also an important consideration in order to safeguard
against the introduction of pests and diseases and to ensure that any trees planted
are adapted and will grow in the islands’ changing climate.

Costs and sequestration capacity of woodland establishment
7.15.

When planting for woodland creation, the number and type of trees per hectare will
be dependent on the objective(s) for the woodland. A recommendation of 200 trees
per ha for an upland fringe woodland has been proposed (A. Dubbledam, pers.
comm.) to allow for open space and natural regeneration but for carbon offsetting
purposes, planting could be done at higher densities of up to 2,500/ha (a commercial
conifer planting density) and for agroforestry planting would be done at much lower
densities of around 100-400/ha.
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7.16.

Based on the woodlands opportunity mapping, the Island has only 9.4% of woodland
cover, in comparison to the UK which has 13% (Forestry Research, 2019) with plans
to increase this to 17% by 2050 (this includes Scotland which has a much higher
woodland cover and a high percentage of commercial conifer woodland), an increase
of 4%. For the Isle of Man to reach the UK average of 13%, also around a 4%
increase, would require a 2064ha increase in woodland cover from 5388ha to
7452ha.

7.17.

The following section outlines the approximate costs associated with different types
of large-scale woodland creation, including the consideration of grant schemes, as
have been applied elsewhere.

Basic Woodland Creation Costs
7.18.

Table 10 outlines some of the basic financial considerations for an average woodland
planting scheme based on estimated figures (supplied by DEFA FALD and by the
Manx Wildlife Trust), noting that different planting densities can be applied.

Table 10 – Basic woodland creation costs. Figures are based on a planting density of 1,400
per ha, as to be used by FALD in an upcoming planting scheme.
Parameter
Basic Costs
Average tree planting density per ha
Estimated cost per tree planted (incl. cost of
sapling and stake)
Estimated cost per tree established (incl. cost of
sapling and stake plus tree guard and ongoing
management)
Area Costs
Estimated cost per hectare for tree planting (1,400
trees @ £3)
Estimated cost per hectare for tree establishment
(1,400 trees @ £7)

Value
1,400
£3.00
£7.00*

£4,200
£9,800

If land purchase is required then add the following;
Estimated cost for purchase of land (1 ha)
£10,000
* Acknowledging that costs could be more than this, based on factors such as land type and
need for ground preparation.
Woodland Creation Targets
7.19.

A realistic target in the short term could be an increase to 10% woodland cover, with
a longer term target of 15% over 15 years. Table 11 (below) presents optional
woodland planting targets for the Isle of Man and the estimated costs. These figures
do not factor in the loss of trees to disease, the potential requirement for tree
removal for restoration of peat habitats and the natural role that ecological
succession of land (grasslands, scrub etc.) into woodland will play. Much more work
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is required to adequately assess the suitability of land for planting and to ascertain a
more realistic woodland creation cost for the Isle of Man.
7.20.

Table 11 also provides a very basic assessment of the resource considerations for
woodland creation on the Isle of Man, assuming that the full costs are paid and
noting that more precise figures will require more complex calculation; for example
utilising lower costs associated with woodland creation grants.
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Table 11 – Example of short-term and long-term tree planting targets with the associated costs and carbon sequestration potential (assuming
that the full costs for tree planting are made)
Current
Tree Cover
9.4%

Short-term
Target Long-term Target Long-term Target
10% Tree Cover
15% Tree Cover 15% Tree Cover
Over 5 years
Over 15 years
Over 30 years

5388

5732

8598

8598

Approx. additional land required
(ha)*

344

3210

3210

Approx. total tree requirement

-

481,488

4,494,000

4,494,000

Approx. no. of trees per year

-

96,297

299,600

149,800

-

69

214

107

Cost per year over a 5/15/30
year period (£3 per tree)

£288,891

£898,800

£449,400

Total cost based on £3 per tree

£1,444,464

£13,482,000

£13,482,000

Cost per year over a 5/15/30
year period (£7 per tree)

£674,079

£2,097,200

£1,048,600

Total cost based on £7 per tree

£3,370,395

£31,458,000

£31,458,000

(+1,204) 20,062

(+11,235) 30,093

(+11,235) 30,093

(+4,334) 72,223

(36,112) 108,335

(36,112) 108,335

Cover (ha)

Approx. land
year (ha)

requirement

per

-

-

Additional tonnes of Carbon/yr
18,858
once developed
Additional Tonnes of CO2/yr once
69,020
developed
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7.21.

Though the current target is for net-zero carbon emission by 2050, significant time
needs to be factored into tree planting assumptions due to the time required for tree
growth and thus for trees to reach their highest sequestration capacity.

7.22.

Table 11 presents only 1 short-term and 2 long-term targets for woodland planting,
but multiple options are available. More realistic targets could be set via the creation
of a Governmental and Non-Governmental working group which uses all available
data, including the 2019 woodland opportunity mapping and which considers the
wider implications and benefits of planting. Setting definitive, large planting targets
too early on may result in inappropriate planting in the wrong areas, with negative
impacts or unattainable objectives.

7.23.

Information about the high and low emissions reduction targets for each of the
emitting workstreams are required to enable the selection of a more accurate tree
planting target to act as an offsetting tool for areas unable to reach net zero carbon
emissions. Target selection will also have to bear in mind the requirement for
planning permission for woodland creation over half a hectare and the need for
environmental impact assessments where appropriate.

7.24.

In either a high or low-ambition environment, the process for establishing
appropriately assessed woodlands and smaller scale tree planting will need to be
actioned immediately to allow for significant tree growth by 2050. An initial couple
of slower planting years will be required to allow for planning, set-up and industry
change to allow for large-scale woodland creation.

7.25.

The total monetary requirement for establishing woodland cover will not be funded
entirely through Government, though a substantial amount can be assumed if
increasing planting is to be seen on the Government estate (see section 8), grants
for woodland planting are issued under the ADS (see section 9) or grants are issued
under a new woodland creation grant scheme (see section 10.1. – 10.5) and if an
option is added into the ADS for payment for wooded areas (which would also tackle
the issue of income forgone). However, Government alone cannot be expected to
fund the transition and all stakeholders listed in 4.9. - 4.17. of this report have a
responsibility to act (see section 10.12. for more details on corporate involvement).

Grant Schemes
7.26.

There are many examples of woodland creation grant support schemes across the
UK with a wide variety of payment options utilised. For example, The Forestry
Commission Scotland’s woodland grant scheme offers a variety of woodland creation
grants based on type of planting (conifers and broadleaves), and includes additional
payments for woodland creation in target areas. Payments include initial planting
payments, 5 year maintenance costs and options for capital payments to support
planting, such as fencing or tree guards. (Forestry Commission Scotland (a), 2017).
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Table 12 – A subset of available payments for woodland creation from the Forestry
Commission Scotland woodland creation grant scheme (Forestry Commission Scotland (b),
2017)
Payment

Conifer
(2,500
trees/ha)

Initial Planting Payment/ha
£1,920
Annual Maintenance Payment/ha/yr £208
Total payment over 5 years (not £2,960
incl. capital costs)
Additional costs of fencing or tree shelters
Fencing at £4.40/m/ha
£880
Total payment incl. fencing
£3,840
Or
Tree Shelters at £1.16
£2,900
Total payment (incl. tree shelters)
£5,860
7.27.

Broadleaved
Planting
(1,100
trees/ha)
£2,880
£528
£5,520

Target
Area
Broadleaved
Planting (1,100
trees/ha)
£3,240
£594
£6,210

£880
£6,400

£880
£7,090

£1,276
£6,796

£1,276
£7,486

Forestry Commission Scotland recommends that people engage the services of a
professional forestry agent to prepare woodland creation proposals because quality
information, as well as short and long term objectives of the woodland, is required
prior to grant approval (Forestry Commission Scotland (a), 2017). They also
recommended seeking advice on environmental and landscape sensitivities. Forestry
Commission Scotland also have grant options available for the creation of long-term
forest plans at a rate of between £5 - £25/ha.

Isle of Man Ecological Network Modelling for habitat connectivity
7.28.

In 2018 the Manx Wildlife Trust commissioned Yorkshire Wildlife Trust to create a
spatial modelling report to identify and prioritise the most suitable areas for the
creation and restoration of semi-natural habitats and key areas for focussing
conservation efforts (Yorkshire Wildlife Trust, 2018). Modelling was undertaken
through the identification of connectivity routes and ecological networks, using the
Phase 1 habitat data, species data and locations of designated sites. This spatial
modelling has been successfully used elsewhere for reserve selection and expansion,
impact avoidance, climate change planning and a variety of other practical
environmental solutions.

7.29.

The model was run to identify woodland and grassland networks and could be used
in conjunction with the woodlands opportunity mapping and a thorough reassessment of existing habitats as a basis for prioritising habitat connectivity effort
and resources. Greater accuracy and detail could be achieved by using up-to date
ground data or ground truthed satellite imagery, providing weighting to habitats
based on ecological value and using desired species dispersal patterns.
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A newer Ecological Network Modelling study was completed in October 2019, the
results of which have not been available for this report.

Prioritising Woodland and Tree Establishment and habitat connectivity across
the Isle of Man
7.31.

The above sections serves to evidence the thinking and decision making required for
the implementation of woodland and semi-natural habitat creation across the Isle of
Man, for a balanced view of short and long term carbon goals, alongside the wider
environmental benefits. More study is required in this area to obtain more accurate
costs and carbon sequestration and storage figures.

The Isle of Man to prioritise areas for tree planting and habitat creation by:
• Establishing a working group of Government and non-Government representatives to
consider all available data to select the best areas for targeted woodland creation,
avoidance areas, and to select the best areas for habitat creation, focussing on areas
with connectivity to existing habitats and for the establishment of links between
fragmented habitat.
o Based on the findings of the working group, establish meaningful targets for
woodland and semi-natural habitat cover on the Isle of Man.
• Deciding on and implementing a method of assessment to obtain up-to date
information on the current extent and condition of semi-natural habitats, to inform
future decision making.
— Both options will require Government resourcing and habitat assessment will require
Government funding.

8. OPTIONS TO INCREASE TREE PLANTING AND HABITAT
CONNECTIVITY ON THE GOVERNMENT ESTATE
Direct Woodland Establishment, Tree Planting and Habitat Restoration and
Creation on the Government Estate
8.1.

In 2019 the Chief Minister committed to planting 85,000 Manx native broadleaved
trees over the next 5 years, 1 tree per resident of the Island. As well as an additional
1,000 trees in urban areas and phase 2, to be implemented at a later stage, for a
further 4 woodlands in appropriate areas across the Isle of Man, to support the
Government goal of reaching net-zero carbon emissions. A DEFA officer group was
set up and is in the process of identifying suitable land for the planting of 85,000
trees on the Government estate, using a tree planting density of approx. 1400
trees/ha. This woodland is expected to capture 18,300 tonnes of CO2 (300
tonnes/ha) by year 50 of its life cycle, calculated by FALD using the UK Woodland
Carbon Code (UK Woodland Carbon Code, 2019). The further 4 areas for woodland
creation are yet to be identified.

8.2.

Though DEFA is by far the biggest landowner, much of this, including 8,100ha of hill
land, will be unsuitable for planting because of the peat layer. Significant areas of
land are also owned by other Departments including Manx Utilities (reservoirs,
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substations, sewage treatment works etc) and the Department of Infrastructure
(depots, quarries, industrial estates, harbours and old airfields etc), as well as MNH
(although, not technically a Government Department) but much of this land will be
unsuitable for large-scale planting schemes. Co-operation between Departments and
stakeholders listed in section 4.9. 4.17. will be required to find areas appropriate for
woodland establishment. Government may need to consider the purchase of
appropriate land for woodland creation, see section 9 for further options on
agricultural land.
Government to explore broadleaf woodland creation options by:
• Planting the 85,000 trees on a suitably assessed area of the Government estate.
• Establishing a working group to assess the suitability of all Government land for the
planting of 4 additional woodlands (taking full account of all ecological concerns). If
Government land is unsuitable, assess other alternative areas and work with
landowners to establish the woodlands. This may require payment under a
Government woodlands scheme (see sections 10.1.-10.5.) or Government may need
to consider the purchase of appropriate land.—Requires Government funding. Will
ultimately see return on investment through increased public use, potential income
and jobs, and ecosystem services value for NFRM, air and water quality etc.
Central and Local Government to explore options for tree planting and habitat
improvement on the Government estate, by:
• Continuing with the positive management of the existing woodland estate and
exploring and implementing enhancement opportunities for carbon storage,
biodiversity and other ecosystem services.
• Assessing the viability and suitability of additional tree planting and habitat creation
across the estate and enacting this.—Requires initial Government funding and
resourcing but could also result in cost savings from less management and increased
ecosystem services value.
• Undertaking an assessment of existing habitats on the estate to see where
restoration could be undertaken to improve land for carbon sequestration and
biodiversity and enacting this—Requires Government funding and resource but could
also result in cost savings from less management and increased ecosystem services
value.
• Initiating a tree planting working group for the co-ordinated establishment of tree
planting and the promotion of best practise.
• Considering the use of High Hazard Infrastructure Sites as areas for tree planting or
habitat restoration. For example; high pressure gas pipeline routes, which have
development restrictions around them, being used as avenues for tree planting or revegetating—Requires Government funding but will result in increased ecosystem
services value.
• Exploring where management costs could be lowered by allowing certain areas to
‘re-wild’ that are overly managed—Resulting in cost savings.
Corporate Responsibility
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8.3.

All Central Government Departments, as well as Local Authorities should consider
ways of incorporating better management, tree planting and habitat creation on
lands within their care or ownership, based on assessments of availability and
suitability. Additionally, although Local Authorities and Central Government already
have a legislative duty to have regard to the Environment under Section 36 of the
Wildlife Act 1990, Government should lead by example by limiting emissions and
negative biodiversity outcomes from working practises (such as unnecessary tree
removal) and give better consideration to the environmental implications of
infrastructure by enshrining climate change, and other environmental policies into
work practises and considering the environment at an early planning stage.

8.4.

Biodiversity Strategy Action 7: “By 2022 embed proper consideration of biodiversity

and ecosystem services in all relevant policy and decision-making to facilitate
Government’s commitment to biodiversity.”
8.5.

In 2015, Wales enacted the Well-being of Future Generations Act through which
public bodies have a duty to future generations (Welsh Government , 2015). This Act
included goals for maintaining biodiverse environments and healthy ecosystems for
climate change resilience and for a low carbon society. The Act recognises the link
between climate change, ecosystems and wellbeing and through this, a Natural
Resources Policy has been adopted to set out how economic and environmental
objectives can be achieved hand in hand (Welsh Government, 2017). The
Government could consider enacting similar legislation on the Isle of Man.

Central and Local Government to lead by example to limit carbon emissions and
other negative biodiversity consequences of working practises by:
• Adopting Corporate Environmental Sustainability Policies and working practises in all
areas which cover climate change and emissions, biodiversity conservation, waste,
plastics etc.;
• WP36 - Embedding zero carbon concepts into the Isle of Man Government, could be
expanded to include biodiversity concepts;
• Adopting the UN Sustainability Goals into future policy and decision making;
• Embedding a Duty towards the Wellbeing of Future Generations into the Climate
Change Bill or through separate legislation.

Delivery of Existing Government Strategy
8.6.

A number of strategies already exist within Government which, if delivered, would
result in wide-scale carbon, biodiversity and ecosystem benefits.

8.7.

Under the National Strategy on Sea Defences, Flooding and Coastal Erosion, a
project to identify areas for NFRM work has now been actioned in certain
catchments, however, a joined up assessment of all catchments would be beneficial
for the identification of areas where re-creation or improvement of existing natural
features, which would also have carbon storage benefits. Furthermore, a more
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thorough assessment of the value of all the ecosystems services on the Government
estate, in particular carbon storage and sequestration capacity of our natural
features, would act as a useful tool for future policy and decision making.
8.8.

Biodiversity Strategy Strategic Objective 7: “By 2025 the Government will have

ensured that policies are in place to promote the sustainable management of our
land, freshwater and marine resources, including by means of traditional practices
where these are compatible with biodiversity objectives and taking due account of
the need to conserve ecosystem services.”
Commit to the Delivery of existent strategies which deliver direct positive climate
and wider complimentary benefits:
Biodiversity Strategy
• Prioritising the delivery of the Biodiversity Strategy as urgent:
o Creating a Biodiversity Strategy Delivery Plan;
o Undertaking a scoping exercise to determine the necessary level of resources
and funds for wide-scale implementation of the Biodiversity Strategy,
including Biodiversity Action Plans for priority species and habitats, across
Government and the wider Isle of Man;
o Developing and adopting a number of Biodiversity Indicators which are
reported on a regular basis, to include climate change, to ensure that the
impact of climate change on our Island is understood and being mitigated
against.
— All actions require Government resourcing and/or funding.
National Strategy on Sea Defences, Flooding and Coastal Erosion
• Initiating a Natural Flood Risk Assessment of all Island catchments, to prioritise the
best areas for the recreation of natural features—Requires Government funding but
could result in returns on investment through less money spent on alternative flood
mitigation measures;
• When planning coastal and flood defences, considering whether space could be left
for natural features, or integrated into designs;
• Ensuring the values as presented within the Strategy are integrated into future policy
direction and decision making across Government.

Additional Strategic Government Actions:
• Undertaking a wider assessment of the value of Ecosystem Services across the
Government Estate, or across the whole Island, to inform future policy and decision
making—Requires Government funding but will increase understanding of the
economic benefits of our environment and where additional economic benefits could
be achieved.
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9. OPTIONS FOR WOODLAND, TREE PLANTING AND HABITAT
CONNECTIVITY IN THE AGRICULTURAL LANDSCAPE
The New Isle of Man Government Agricultural Strategy
9.1.

A new Agricultural Strategy is scheduled to go to Tynwald in November 2019 which
includes a proposed Agri-environment scheme, which could offer opportunities for
incentivisation of carbon sequestration.

9.2.

The future ability of the agricultural sector to deliver environmental benefits is
currently dependent on the direction of the new ADS scheme and farmers need to be
supported to deliver carbon reductions, although with a finite budget available, only
limited money has been set aside for the delivery of these environmental initiatives.
Habitat restoration and creation can be relatively costly depending on the habitat in
question (See sections 9.14. – 9.22., Annex E – a summary of UK Higher level
Stewardship Rates and Annex F - Summary of Habitat Creation Costs). An additional
bid to Treasury may be required to obtain the necessary budget. Alternatively, a new
scheme may need to be created so that adequate funding is made available to
deliver tangible, on-ground benefits.
UK Context

9.3.

The National Farmers Union (UK) strategy on Achieving Net Zero by 2040 (NFU,
2019) sets out the direction for farming in England and Wales for the next 20 years
and it is thought that the Manx National Farmers Union (MNFU) will look for Manx
agriculture to align and follow the same strategic direction. Initial consultation with
the MNFU by the climate change team members working on WP16/17 suggest that
the agricultural sector are viewing aspects of the Climate Change Action Plan in a
positive light.

9.4.

As well as boosting productivity through improvements in efficiency and coupling
renewable energy utilisation and storage, Pillar 2 of the NFU strategy aims for
increased carbon storage on farmlands through:
•

Enhancing and increasing hedgerows;

•

Increasing woodland planting;

•

Peatland and wetland restoration;

•

Improving soil management and health.

9.5.

Further details are highlighted in WP16 and 17.

9.6.

Within England these changes are to be initiated through the UK Environmental Land
Management Scheme (the closest equivalent scheme on the Island would be the
proposed Agri-environment scheme) and options in the UK ‘Championing the Farmed
Environment’—a partnership programme between farmers, land managers and
environmental organisations for the provision of management advice and support for
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environmental initiatives on active farms (Championing the Farmed Environment,
2018). There is no direct equivalent partnership and advisory scheme for farming
and land management on the Isle of Man.
9.7.

The UK Countryside Stewardship Scheme operates on a tiered system, from basic
grants to encourage the uptake of simple measures such as hedgerow and tree
planting, to high tier payments for the large-scale conservation of more ecologically
and environmentally sensitive sites, via specific agreements (Natural England, 2013).
A tiered system such as this on the island would be beneficial to encourage and
appropriately recognise and reward forward-thinking farmers, who have the land and
are willing to work with other landowners to create ecological networks, and thus
larger and more effective carbon stores and wildlife corridors.
Results-Based Payments

9.8.

In the European Union there has been increasing success around results-based
payments for biodiversity and ecosystem services on farms, with payments based on
the achievement of defined outcomes (European Commission, 2014). The benefits of
such an approach are that: there is an incentive to see schemes to completion; it
encourages farmers to take responsibility for and feel pride in achievements and to
learn about ecosystem services on their land; and payments are only being made on
proof of results. Results-based payment schemes in Germany have led to greater
environmental benefits than from traditional payment schemes, however these
options can be resource heavy and time consuming for those administering the
schemes.
Exploration of other Agricultural Options

9.9.

Perverse subsidies that do not incentivise tree planting, more specifically, nonpayment for areas of scrub and trees, should be reviewed and removed from
agricultural policy.

9.10.

The Isle of Man can follow the UK and introduce greater requirements for
Environmental Impact Assessments (EIAs) to protect habitats from damaging
agricultural activities as per the Environmental Impact Assessment (Agriculture)
Regulations 2014, and as updated in 2017 (UK Government, 2017). Regulations were
introduced to provide protection to habitats on agricultural land which are otherwise
not protected via statutory designation or under planning law and EIA Screening
decisions are required prior to changing the use of rural land.

9.11.

Agroforestry, the integration of trees and shrubs onto cropland or grassland, is
another option that could be explored and covered by the future ADS, as another
means for increased carbon sequestration on productive farmland. Different ways of
integrating agroforestry practises onto farmland are available, including silvo-arable,
silvo-pastoral and agro-silvo-pastoral systems, which could also deliver multiple
benefits for farmers, including new income streams, as well as outcomes for
biodiversity. Ecosystem services beneficial to farming practises include reduced use
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of fertilisers via nutrient inputs from leaf litter and tree roots, increased water quality
and soil health, natural shelters for livestock and enhanced biodiversity, including
natural pest controllers and pollinators. Agroforestry measures can also lead to
increased productivity (Agroforestry Research Trust, 2019).
9.12.

For example - Woodland pasture which is a more traditional form of land
management, where grazing is fundamental to the preservation of the woodland
habitat could be investigated. Wood pasture has multiple benefits including: multiuse; low maintenance; retention of graziers (lower numbers); naturally available
fodder and shelter; habitats for wildlife; and eventually, wood products through
pollarding and coppicing and potentially agro-tourism. Although, a negative of
woodland pasture is the required lead in time to allow for the establishment of trees.

9.13.

Another option is the creation of orchards, including community orchards, or the
planting of orchard trees in cropland which would provide a different opportunity for
landowners and a different niche for biodiversity (UK Ministry of Housing,
Communities & Local Government, 2011).

Options to be explored in more depth on land in agricultural ownership include:
• The implementation of large-scale woodland and habitat creation on appropriate
land, working across multiple land holdings to create areas of extensive
connectivity—requiring thorough planning, consultation and co-ordination;
• Better ongoing management of non-productive areas to increase carbon storage
and wider biodiversity benefits;
• Restoration of degraded habitats;
• Creation and maintenance of shelter belts and buffer strips along the edges of
cropland or grazed land and other appropriate tree planting;
• Increased riparian planting;
• Maintenance and creation of farmland ponds, wetlands and scrapes;
• Improvement of farmland hedges—increased species diversity, the incorporation of
small trees and better management;
• Conservation grazing;
• Increased level of payments made available for capital expenditure such as double
fencing, or water management structures, for better habitat management.
Via
The creation of an Agri-environment scheme which:
• Sets out clear targets and deliverables;
• Increases buy-in through increasing consultation and education with farmers;
• Provides support through training, guidance and provision of information on the
reasons and benefits behind changes to allow farmers to deliver land-use change;
• Includes the creation on an effective advisory service to select only the right places
for large-scale habitat creation and woodland planting, and to provide ongoing
management advice;
• Monitors all environmental initiatives, ensuring they are followed through and
delivering on aims;
• Rewards and recognises the efforts of farmers who go beyond a minimum level of
protection and maintenance, which everyone should already be delivering;
• Incentivises the extension of existing habitats and utilises enhanced payment rates
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for neighbouring farmers who work together to create joined up habitats;
• Aligns with the principals of the climate action plan to ensure that there is joined up
thinking to create the functional connectivity of habitats;
• Could potentially include additional payments for High Nature Value Farming (High
Nature Value Farming, 2016).
— All options will require Government funding and additional resourcing but a land
more rich in trees and habitats will lead to higher ecosystem services value.
Increasing protection for existing semi-natural habitat by:
• Undertaking better assessment of landholdings and habitats upon entering the ADS;
• Providing farmers with information on where habitats exist on their land and how to
maintain these upon entering the scheme or considering the creation of whole farm
plans.
— Both options require additional resourcing
Integrating agro-forestry practises by:
• Including agro-forestry options within the ADS;
• Promoting agro-forestry options as an alternative to other productive farmland
practises.
Additional environmental initiatives to be explored include:
• Removing the non-payment aspect of agricultural policy to allow payment for areas
of trees;
• Introduce EIA requirements for semi-natural habitats on agricultural land;
• Exploring results based payments for farmers so payments are only made where
environmental benefits have been proved;
• Costing and feasibility study for Environmental Management Plans for all farm
holdings (could be done externally by a suitable local organisation).
— All options will require additional resourcing and/or funding.

Target Setting
9.14.

Target setting for increasing semi-natural habitats is extremely difficult. Accurate
targets can only be set after the strategic direction of the agricultural landscape has
been set (See WP16) and a full assessment of the suitability and availability of areas
for creation, restoration and maintenance has been undertaken. The following
calculations are just for illustration of the potential monetary requirements only.

9.15.

Setting a target of increasing semi-improved grasslands from 4.83% to 8% of island
coverage would necessitate an increase in current habitat area from 2733ha to
4586ha (increase of 1853ha) and would result in the additional sequestration of
approximately 1,853 tonnes carbon/year, equivalent to 6,782 tonnes CO2/yr.

9.16.

Payment rates for the creation and maintenance of suitable habitats are extremely
variable. Using the payment rate for the creation of species-rich grassland of
£280/ha, as used within the Higher Level Stewardship Programme (HLS) (Annex E),
an increase of 1853ha in semi-improved grassland extent would require basic
payments of £518,840, though this does not include ongoing maintenance payments.
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9.17.

However, for the creation of marshy grassland a greater payment rate of £320/ha, is
assumed. To increase the extent of this habitat from 1.9% to 3% of Island coverage
from 1067.11ha to 1719.6ha (increase of 652.49ha) which would require basic
payments of £208,797, assuming that the total cost is paid to farmers, not just a
percentage of costs, and not factoring in ongoing maintenance costs.

9.18.

For semi-natural habitats, restoration of degraded habitats is as important as the
creation of new habitats and for this lower payment rates can be assumed.

9.19.

Payment rates for the maintenance of species-rich grasslands as per the old Isle of
Man Agri-Environment Scheme vary between £110/ha and £140/ha per year, though
these payment rates need reviewing, and HLS offers a greater payment rate of
£200/ha.

9.20.

HLS also offers payments for the creation, restoration and maintenance of woodland,
scrub and orchards (£100/ha - £315/ha).

9.21.

Table 13 (below) illustrates the variability in potential carbon sequestration rates
through changing farming practises.

9.22.

When exact payment rates become available through the new ADS, this will enable
more accurate figure calculation. It can also be assumed that payments for the
creation of habitats will be made over the next 30 years, though for most benefit,
the creation of a higher percentage of habitats should be made early on to allow
them to develop their full sequestration potential.

Table 13 –Extract of carbon consequences of some management options for agricultural
land (Alonso, 2012)
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10. OPTIONS FOR WOODLAND, TREE PLANTING AND HABITAT
CONNECTIVITY ACROSS THE REST OF THE ISLE OF MAN
Landowners not eligible for ADS payments
10.1.

The current and pending ADS scheme do nothing to address better habitat
management or tree planting for landowners who are not eligible for the ADS
scheme, such as small farmers whose land does not meet the size requirements, or
other large landholdings, such as at golf courses or country parks. There are various
schemes across the UK which provide funding to wider land managers such as The
UK Government Countryside Stewardship Scheme (UK Government, 2014) and
Glastir Sustainable Land Management Scheme for Wales (Llywodraeth Cymru, Welsh
Government, 2019) and a scheme for non-active farmers on the Isle of Man would
enable greater positive environmental benefits.

10.2.

DEFA up until 2008 administered and provided financial assistance, (50% of all
costs) to landowners and managers for new woodland creation through the now
defunct Small Woods Scheme. This scheme helped to establish approximately 30
woods annually ranging from small groups of 50 trees to larger areas incorporating
around 3,000 trees across the Island.
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10.3.

Woodland creation grants can provide assistance funding to supply, plant, weed and
protect young trees over a number of years. Throughout the UK there are a number
of schemes in place with a variety of financial incentives, objectives and eligibility
criteria (Forestry Commission (b), 2019).

10.4.

Introducing a weighted funding scheme to support a variety of woodland
establishment initiatives where new woodlands would benefit climate change
mitigation or adaptation, local biodiversity, water quality or flooding objectives could
greatly support woodland creation targets.

10.5.

The ongoing maintenance of new woodlands and existing woodlands is also key to
their success for maximum carbon sequestration and other services and therefore it
would also be advantageous to concurrently consider implementing a woodland
management scheme.

Government to consider:
• Introducing a tiered woodland creation grant scheme suitable to the Island to be
administered by DEFA whilst concurrently looking at options for changing the tree
protection policy;
• Introducing a sustainable woodland management scheme to support the ongoing
good management of established or establishing woodland;
• Widening elements of the new Agri-environment scheme to open up suitable
environmental options to non-active farmers;
Or
• Creating an additional scheme to support environmental options for non-active
farmers.
— All options will require Government funding and resourcing.
Hedgerows
10.6.

Unlike in the UK, a major new hedge planting scheme is not required in the Isle of
Man, however measures to improve the condition, and for better maintenance, of
existing hedges and roadside verges would be a positive step forward for habitat
connectivity and carbon sequestration. Landowners should be encouraged to
undertake proactive ongoing management of all countryside hedges, reinforce
hedges with additional Manx native trees and shrubs (such as fruit trees) and
increase species composition, the result of which would be: higher carbon
sequestration; more food for foraging animals; increased habitat niches; pollinator
and pest controller habitat, and other ecosystem services.

10.7.

Further protection could also be given to existing native hedges. Within England and
Wales under the 1997 Hedgerow Regulations it is unlawful to remove a countryside
hedgerow (based on a criteria around age, location and length) without permission
from the local planning authority and it is punishable by a fine of up to £5,000 or an
unlimited fine if deemed serious enough (UK Government, 2019).
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Restore and improve the condition of Manx native countryside hedges by:
• Updating the Manx Hedge Management Code of Best Practise to make the definition
of hedges more prescriptive and provide better guidance on hedge planting species;
• Making the Manx Hedge Management Code of Best Practise compulsory for all
Island residents—Requires Government resource for enforcement;
• Moving the co-ordination of roadside hedges back to a central point to increase
cohesion—Requires central Government funding and resourcing;
• Legislating against countryside hedge destruction;
• Increasing cut and collect along hedges (collected material could be used in a
biomass digester or for increased composting) (Plantlife, 2019)—requires
resourcing.

10.8.

In addition, further guidance could be provided about the treatment of invasive and
exotic species.

10.9.

Maintenance of hedges within the agricultural landscape should be covered by the
future Agricultural Strategy.

Urban Trees and Habitats
10.10. Although the majority of gardens have limited sequestration and ecological benefits
due to the propensity for neat and tidy mown lawns, all homeowners, or more
appropriately, garden owners, could achieve carbon gains by less intensive
management of lawns and by planting more shrubs and trees (Royal Horticultural
Society , 2017). Education and awareness for all island residents is crucial, as it is
the homeowner’s choice to implement changes.
10.11. Future urban planning should encourage the promotion of multifunctional green
spaces and green corridors, incorporating tree planting and habitats, the benefits of
which would include carbon capture, better urban drainage, biodiversity, ecosystem
services and habitat connectivity (Angold, 2007). The Community Infrastructure
Levy, which will be discussed in section 10.26., could be the means though which
local authorities are able to afford to “green” up their community.
Ensure more urban space for nature, tree planting and habitats by:
• Ensuring that action taken under WP19 which focuses on Sustainable Urban
Drainage Systems (SUDS) double as green corridors through developed areas,
creating carbon stores and linkages between areas of habitat.
• Holding developers to a higher environmental standard through the planning system
(see section 10.19 - 10.26)
Corporate Involvement
10.12. It is yet to be established how pivotal a role carbon offsetting and private sector
investment will play in reaching tree planting targets, however corporate tree
planting initiatives could feature significantly as they are often seen as an attractive
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way for companies to offset carbon emissions, fulfil corporate responsibility goals
and for positive public relations. There are good opportunities for corporate
partnerships with local NGOs to achieve mutually beneficial goals, however, tree
planting should not be used as an alternative to corporate de-carbonisation
(Woodland Trust, 2017).
Isle of Man businesses to lower emissions and increase carbon sequestration by:
• Adopting corporate environmental sustainability policies and working practises which
cover climate change and emissions, biodiversity conservation, waste, plastics etc.;
• Exploring opportunities for corporate environmental partnerships and undertaking
activities such as tree planting or habitat creation;
• Exploring options for greater carbon sequestration within their grounds.
Isle of Man Protected Sites
10.13. A large area of semi-natural habitats, worthy of formal protection on the Isle of Man,
have yet to be formally designated and priorities for future protection are wetlands,
woodlands and permanent grasslands of high conservation value.
10.14. Biodiversity Strategy Action 17: “By 2025 we will appropriately conserve and manage

20% of land and inland water through statutory designations and other effective
conservation management schemes.”
10.15. A report has just been created which defines the criteria for the meaning of ‘other
effective conservation management’ but the areas fulfilling this criteria are yet to be
mapped, therefore a current figure under Action 17 cannot be given.
10.16. There is a real need for further resourcing and funding in this area to allow for the
designation and monitoring of ASSIs and for the funding of more management
agreements for land within ASSIs, to ensure that the most important sites are not
degraded or destroyed and their carbon sequestration and other ecosystem services
value maintained or improved (Lawton, 2010).
10.17. Section 30 of the Wildlife Act 1990 also makes provision for the Department to offer
management agreements to landowners/tenants of land that is of ecological
importance but not designated an ASSI. Therefore, increasing the management
agreement budget would allow for the protection and enhancement of a greater
number of important habitats across the Isle of Man, both in and outside of ASSIs.
10.18. Payment rates for land within management agreements also requires review as it has
not been updated since 2002 and therefore does not accurately represent rates of
inflation for work.
Government to prioritise the protection of the most important semi-natural
habitats, by:
• Providing increased resource and funding for the ongoing monitoring of ASSIs and
prioritising the designation of ASSIs and other statutory designations—Requires
Government funding and resource;
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Prioritising the ongoing protection of existing ASSIs over other initiatives proposed
for the same land;
Increasing funding for management agreements to incentivise positive land
management—Requires Government funding;
Updating the payment rates available for management agreements to ensure
continuous, long term management which benefits biodiversity and carbon
sequestration capacity—Requires Government funding.
Providing funding for the re-establishment and re-invigoration of the Manx Wildlife
Sites System for the benefit of sites, which although do not meet designation criteria,
are important for wildlife and as carbon stores.—Requires Government funding.

Biodiversity Net Gain
10.19. In March 2019 DEFRA announced a mandate for incorporating Biodiversity Net Gain
into their forthcoming Environment Bill as a mandatory element of the English
planning system (CIEEM, 2019).
10.20. “Biodiversity Net Gain is an approach to development that leaves biodiversity in a
better state than before.” (CIEEM, 2019)
10.21. Developers must demonstrate that they are improving biodiversity when developing,
or in rare circumstances where this is not possible, developers will be required to pay
a levy to provide this net gain elsewhere. Measures include tree planting, creating
local spaces for nature—ponds, flower rich meadows and provision of wildlife boxes.
10.22. The principles of Biodiversity Net Gain are:
•

Principle 1

- Apply the Mitigation Hierarchy;

•

Principle 2

- Avoid losing biodiversity that cannot be offset by gains
elsewhere;

•

Principle 3

- Be inclusive and equitable;

•

Principle 4

- Address risks;

•

Principle 5

- Make a measurable Net Gain contribution;

•

Principle 6

- Achieve the best outcomes for biodiversity;

•

Principle 7

- Be additional;

•

Principle 8

- Create a Net Gain legacy;

•

Principle 9

- Optimise sustainability;

•

Principle 10

- Be transparent (CIEEM , 2016).

10.23. Full details of the Principles are contained within Annex G, but in particular Principles 5, 6, 8
& 9 are particularly relevant to tackling climate issues.
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10.24. The Isle of Man currently works on a no-net loss for biodiversity policy however gains for
wildlife and carbon storage, including in settlements, would be achieved through the
adoption of the net gain policy on the Isle of Man and mandating it. There is no statutory or
policy basis at present and there would need to be considerable thought about the
necessary administrative infrastructure through the planning system, though this might be
cribbed from the UK (offsetting setup, criteria and comparative valuation of habitats, etc.).
Consideration should be given to the pros and cons and how to build in protection to
prevent the cons (in particular, to avoid loss of habitats in return for compensatory areas if
these are not equal in value in the short term, i.e. a developer should not be able to buy
themselves the destruction of a valuable and irreplaceable habitat).
10.25. Although in most cases, measures to improve biodiversity will have a beneficial impact on
carbon management, the net gain concept could also be expanded to include environmental
net gain, to provide specific additional benefits which focus on environmental
enhancements such as carbon storage and sequestration and water regulation.
10.26. A Community Infrastructure Levy is scheduled for development in the Isle of Man in 2020,
whereby certain developments will be liable for payment into a levy to be fed to local
authorities, to help them pay for the development and ongoing maintenance of needed
infrastructure in their areas, to give economic, social and environmental benefits. This
should include payments towards environmental initiatives including for the ongoing
management, after the 12 month contract maintenance period, of landscaping costs which
would ensure long-term management of habitats created as part of developments.
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Government to update planning policy or legislation to ensure delivery of
Biodiversity Net Gain, by:
• Mandating for Biodiversity Net Gain within the Climate Bill
• Incorporating net gain as a standalone planning statement or into the Strategic Plan
• Implementing a Community Infrastructure Levy which includes payments for
environmental initiatives, such as the funding of green infrastructure and the
ongoing management costs for new landscaping, post contractual maintenance
requirements.
— All options requires Government resourcing to write the necessary administrative
infrastructure;
Additional Actions:
• Future Area Plan reviews should factor in potential for carbon storage capacity,
biodiversity benefits and ecosystems services as a fundamental consideration when
designating land for development. A presumption against designating land for
development should be made which will result in high carbon emissions and the
disruption of effective ecosystem services.
• In future Area Plans, the “call for development sites” concept could be enhanced to
mean development sites zoned for carbon management, habitat creation or for
ecosystem services;
• Holding developers to a higher standard through the planning system, even if net
gain is not mandated. Higher value should be set on the retention of existing
environmental features and for the incorporation of more green elements into
design;
• Isle of Man Government to provide additional guidance to developers on habitat
creation and management for carbon sequestration and wildlife for publicly used
green spaces.—requires Government resourcing.
Ongoing Monitoring
10.27. In addition to emissions monitoring, the impact that climate change, and any
measures taken for the mitigation of climate change, is having on native species and
habitats should be measured to look at the long-term viability of maintaining specific
habitats and species on island, ensuring measures are achieving intended results/not
having negative results and informing the need for further action. Monitoring would
be enabled by the design and adoption of a number of Biodiversity Indicators for
species and habitat, which is a specific action under the Biodiversity Strategy, and
covered under sections 5.10. – 5.14. of this report. UK Biodiversity Indicators for
Climate Change and Pressure from Climate Change are currently under development
(DEFRA (b), 2019).

11. EDUCATION AND AWARENESS
11.1.

More work can be, and needs to be done, to increase the levels of education and
awareness throughout the island about the interaction between our lands and
climate. Local NGOs already do great work promoting and educating the population
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on our habitats, biodiversity and the impacts of climate change but more needs to be
done. UNESCO Biosphere Isle of Man is a great platform through which land-based
environmental initiatives as well as other carbon reduction initiatives, including
energy consumption reduction, active travel etc. can be encouraged, promoted and
celebrated. More resources may be required in this area to ensure that the most is
made of this important status.
11.2.

WPs 12, 35 and 36 will expand upon the education and awareness aspect of climate
change.

12. BARRIERS/RISKS
12.1.

Out-of date information—The Phase 1 habitat survey is now 28 years old and
limitations have been identified with the remote sensing data. In order to more
accurately assess the current area of semi-natural habits, more up to date ground
truthed information is required.

12.2.

Lack of data—There is a lack of data around the carbon capacity of habitats, and
further data would enable better assessment of carbon storage and sequestration
potential. Further research is required in this area in order to set accurate carbon
targets.

12.3.

Lack of funding and resource—Many of the suggested actions are dependent on
additional funding and resourcing within Government, but with many competing
actions required in order to tackle climate change on island, it is yet to be seen how
much will be available for the implementation of positive land-based measures.

12.4.

Willingness to adopt—The establishment and protection of connected woodlands
and semi-natural habitats is dependent on buy-in and the willingness to adopt
measures by Government and landowners, without this, the potential for the
protection of existing carbon stores, creation of new carbon stores and wider
ecosystem benefits are limited. Will active farmers see tree planting as an
appropriate and worthwhile alternative to commercial agriculture?

12.5.

Lack of landscape scale thinking—The Isle of Man needs to be viewed as whole
living entity, as a landscape. Stakeholders and policy makers need to stop thinking of
land as individual fields and agricultural holdings. The maintenance, improvement
and creation of areas of habitat will provide benefits, but far greater carbon storage
and ecosystem services could be achieved if there a wider overall view of what we
are aiming to achieve and by creating joined up, cohesive, ecological units.

12.6.

Agriculture—Planting schemes and habitat connectivity are dependent upon the
strategic direction of the agricultural sector. It remains to be seen how habitat
enhancement measures will be enacted through the updated ADS and it is
questionable whether current funding will be sufficient to deliver the required shift in
land-use. Lack of appropriate skills or experience for developing alternative land-uses
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as well as the information and advisory capacity to inform these changes is a
limitation. The Agricultural Tenancies Act (2008) also presents a potential barrier.
12.7.

Equitable distribution of resources—The distribution of habitats within nature
which will be suitable for restoration or planting is not equitable across landholdings.
This means that not every farmer will have access to the same environmental
opportunities as others, and some may benefit from location.

12.8.

Timescales and interdependencies—The Agricultural Strategy is to go through
Tynwald before the Climate Action Plan and the Area Plan for the East inquiry has
just been undertaken and may not be able to incorporate climate change elements.

12.9.

Availability of resources for tree planting and habitat restoration—The UK
has announced wide-scale tree planting initiatives as a major component of carbon
emission reduction and over the next 30 years the need for UK native seed and
samplings is set to increase exponentially. UK nurseries are already experiencing
high demand for resources and will need to increase production to keep up with
demand. Only small, unreliable quantities of Manx broadleaved saplings are available
on the Isle of Man and all conifer seedlings come from the UK. The island may need
to work directly with tree nurseries in the UK in order to obtain the necessary levels
of seedlings and saplings and this will have a 2-3 year lead-in time.
For habitat restoration and creation projects, efforts may be hindered by a lack of
local wildflower seed and there is a need for a local seed harvesting programme
using existing wildlife meadows.

12.10. Capacity of the Sawmill and Commercial Markets—Depending on the strategic
woodland creation direction, the sawmill may not have the required capacity to
process more commercial woodland products resulting in a need to increase this
capacity. Privately run sawmills may be required to process privately produced wood
products, though this could also be seen as an opportunity for future business
creation.
On and off-island markets for increased woodland products do not currently exist
and these will need to increase as woodland productivity increases, again this could
be seen as an opportunity for future business and island income.
12.11. Tree Disease—A huge loss to the existing broadleaved tree cover has and will come
from the introduction of tree diseases including Dutch elm (the fungus Ophiostoma
spp) and Ash dieback (the fungus Hymenoscyphus fraxineus) leading to wide-scale
removal and die back of a number of tree species. Over the coming years the Island
is expected to lose around 90% of its ash trees, including some of the older and
mature specimens, many of these will need to be removed but some will be left as
standing dead wood. The presence of diseases also limits the type of trees that can
be planted in the future.
12.12. Adoption and maintenance—Tree planting and semi-natural habitats require
maintenance. Once areas have been identified, ongoing work is required to ensure
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that tree planting is successful and habitats are kept in good condition. All future
schemes need to adequately address ongoing management.
12.13. Conflict of interest between woodlands and other semi-natural habitats—
Care needs to be taken to ensure that planting is only undertaken in the most
appropriate areas and that important semi-natural habitats are protected. The
woodlands opportunity and constraints mapping and ecological network modelling
should help to identify areas where planting should not be considered.

13. INTERDEPENDENCIES WITH OTHER WORKSTREAMS
13.1.

Tree planting and habitat connectivity have interdependencies with many other
climate workstreams, in particular:
•

WP4—Launch urgent and comprehensive peatland condition surveys and
remediation programmes: co-ordination is required to ensure that tree
planting is not undertaken on areas of peat;

•

WP30—Onshore renewables development phased with growing electricity
demand: not only will this increase the demand on Government land but
close co-ordination will be required so that only the most appropriate areas
are selected. In particular the location of onshore wind turbines could have
negative impacts on particular species; bats and birds. Although solar
development may provide wildlife space underneath panels in the form of
beehives, wildlife sanctuaries etc.;

•

WP2—In collaboration with the private investment sector, establish
mechanisms for funding the climate transition;

•

WP3—Establish easy mechanisms for donations, offsetting to fund IOM
schemes: potential funding for tree planting and other habitat projects could
come from carbon offsetting;

•

WP9—Establish a date by which no new fossil fuel heating can be fitted:
greater commercial use of woodchip in biomass boilers could replace some
oil or gas fired heating and provide a greater market for wood products;

•

WP12—Develop and implement a programme of climate action awareness
and education across the IOM: this should include wider biodiversity and
ecological benefits. For example, schools could be encouraged to let areas
within their grounds go wild to look at the difference in diversity between
wild areas and micro-managed areas and to help explore carbon
sequestration between habitats;

•

WP16—The role of Manx agriculture in the transition to the Isle of Man’s net
zero carbon emissions targets: changes in agricultural practises should result
in more land area becoming available for measures mentioned within this
workstream;
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•

WP18—Explore the potential for developing blue carbon (marine and coastal
sinks of carbon) to achieve net zero;

•

WP 19—Develop a policy on SUDS: SUDS could double as green corridors;

•

WP 35—Start work on incorporating climate science and action into IOM the
Manx National Curriculum;

•

WP 36—Embed zero carbon concepts into the Isle of Man Government and
wider community: could be expanded to biodiversity benefit concepts;

•

SP 8—Develop and agree policies proactively managing mental health in
relation to climate change and the benefits of the natural world in wellbeing.
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Annex A
Woodland Carbon Code Calculator (Foresty Commission (a), 2019)
Blue Boxes indicate user input required
Assumptions Table 1

Assumptions Table 2

Sectn No:

Actual
Species

Actual
Spacing
(m)

Scenario/
Model from
Lookup
Table

Spacing used in
Lookup tables (m)

Yield Class Used
Management Regime % of Area
in Lookup Tables
from Lookup Tables if mixture
(Get from ESC)

Area (ha)

Project Basics
Project start date

0.00%

0.00

Project duration (years)

dd/mm/yyyy

0.00%

0.00

Total net planting area - excluding open space (ha)
spacing
Emissions from establishment
(m)

0.00%

0.00

0.00%

0.00

area (ha)

tCO2e/ha

tCO2e

0.0

pick from
list

#VALUE!

0.00%

0.00

Ground Preparation (Fuel)

0.0

-0.06

0.0

0.00%

0.00

Tree Shelters

0.0

-0.82

0.0

0.00%

0.00

Fencing

0.0

-1.64

0.0

0.00%

0.00

Herbicide

0.0

-0.001

0.0

0.00%

0.00

Seedlings

pick from list

Road Building

tCO2e/km tCO2e

km

Roads

0.0

-43.13

0.0

Emissions from removal of trees or other vegetation at the start of the project
To be calculated separately if any trees or other vegetation is removed prior
to planting. See 3.3 Guidance

0.0

Soil carbon emissions (establishment) and sequestration

0.00

0.00%

0.00

0.0%

0.00

NOTE: If clearfelling, the clearfell cap (calculated above, column Q) needs to be applied to the relevant scenario (colu

Soil Type

pick from list

Previous Landuse

pick from list

Site Preparation Technique

pick from list

Country

pick from list

Total soil carbon emissions

0.00

0.00%

#VALUE!

Total Emissions from establishment

% Topsoil Carbon Lost
Soil C emissions from site preparation

Total Area

0.00%

#N/A
Area
0

tCO2e/ha tCO2e
#N/A

#N/A

Soil Carbon accumulation (currently only claimable for a site with mineral soil which was
previously in arable use)
If previously arable site on mineral soil: Are you claiming any carbon
sequestration? Yes/No
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Sequestration per hectare Table 3
From Carbon Lookup Tables: 'Cumulative total sequestration'
(column L): t CO2 /ha

Sequestration for whole project Table 4
SOIL

Lookup table multiplied by
relative area (ha)
5.00

Period
(year)

Soil C
accumuln
for mineral
soil
previously
arable use

0

0.00

0

0.00

0

Total
(ha):

5.00

0.00

0.00

0

SOIL

0.00

Soil C
accumuln
for mineral
soil
previously
0 arable use

0-5

2.8

0.0

0.0

0.0

0.0

0.0

0.0

5-10

5.5

0.0

0.0

0.0

0.0

0.0

0.0

10-15

8.3

0.0

0.0

0.0

0.0

0.0

0.0

15-20

11.0

0.0

0.0

0.0

0.0

0.0

0.0

20-25

13.8

0.0

0.0

0.0

0.0

0.0

0.0

25-30

16.5

0.0

0.0

0.0

0.0

0.0

0.0

30-35

19.3

0.0

0.0

0.0

0.0

0.0

0.0

35-40

22.0

0.0

0.0

0.0

0.0

0.0

0.0

40-45

24.8

0.0

0.0

0.0

0.0

0.0

0.0

45-50

27.5

0.0

0.0

0.0

0.0

0.0

0.0

50-55

29.3

0.0

0.0

0.0

0.0

0.0

0.0

55-60

31.2

0.0

0.0

0.0

0.0

0.0

0.0

60-65

33.0

0.0

0.0

0.0

0.0

0.0

0.0

65-70

34.8

0.0

0.0

0.0

0.0

0.0

0.0

70-75

36.7

0.0

0.0

0.0

0.0

0.0

0.0

75-80

38.5

0.0

0.0

0.0

0.0

0.0

0.0

80-85

40.3

0.0

0.0

0.0

0.0

0.0

0.0

85-90

42.2

0.0

0.0

0.0

0.0

0.0

0.0

90-95

44.0

0.0

0.0

0.0

0.0

0.0

0.0

95-100

45.8

0.0

0.0

0.0

0.0

0.0

0.0
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Annex B
Key Themes for Wetland Management (Tomlinson, 2009)

Assessment:

 Continue to develop the Baseline Wetland Inventory by filling
in the gaps in field survey such as shallow marine, ponds and
minor rivers
 Recording and analysis of the habitats (National Vegetation
Classification)
 Establish Biological Records Centre
 Continue the assessment of trends, threats
and the condition of the wetland habitats

Monitoring:

 Field surveys of wetland areas
 Monitoring potential threats such as drainage and natural
succession
 Listing and monitoring the threats to specific sites
 Comparative analysis of aerial photographs and maps
(ArcView)

Management:

 Protection of sites: ASSI, NNR, MWT/Bird Atlas Reserves
 Management plans/agreements for specific sites (agrienvironment schemes)
 Research the drainage regime of Ballaugh Curragh and
develop management proposals
 Designate further Ramsar sites (see list of potential sites)
 Action plan to prevent further fragmentation of habitats
 Protection of individual rare wetland species
 Ensure the maintenance of high water table

Education
and
liaison with other
Govt and NGO’s







Focus joint effort on certain habitats
Update planning alert maps
Posters, displays and talks
Aim education at particular resources
Update Wildlife Act to reflect habitat and species changes

74

Work Package 5

IMPACT Report Appendix 10(b)

Annex C
Manx Hedge Management – Code of Best Practise

(DEFA, 2017)

75

Work Package 5

IMPACT Report Appendix 10(b)

Annex D
Example Isle of Man Indicative Woodland map

(Manx

Wildlife Trust (a), 2019)

Existing Woodland
Priority planting areas
Areas suitable for native
woodland creation, but further
consideration required because of
potential impact upon existing
biodiversity
Presumption against planting
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Annex E
Higher Level Stewardship Payment Rates (Natural England, 2013)
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Annex F
Environment Agency – Summary of Habitat Creation Costs (Environment Agency, 2015)
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Annex G
Biodiversity Net Gain (CIEEM , 2016)
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