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1. [bookmark: _Toc71923989]Introduction

The following riparian Habitat Management Plan (HMP) outlines and proposes the means of environmental improvement and building resilience at the relatively newly formed Cwm Ivy salt marsh in the Burry Inlet, South Wales. Subsequently, this document will establish the particulars pertaining to developing and maintaining the flora and fauna habitats present in the riparian zones at Cwm Ivy marsh with particular attention paid to climate change, flooding events and human-environment interactions. A habitat management plan is a document for land/coastal managers to temporally forecast and perceive conservation or fluctuations in the value of biodiversity maintained and/or freshly formed habitats (Andrew McCarthy Ecology, 2021). Habitat Management Plans facilitate the management of land/coastal zones especially in areas of scientific interest or environmental conservation significance. Land owners or leasers may issue a habitat management plan, particularly if the land in question is situated within an area of conservation, examples of land owners/leasers relevant to this report are the National Trust and Natural Resources Wales. According to Ripley (1980), a habitat management plan should include a majority of the following: “cover page, acknowledgements, table of contents, study area description, human use of the area, inventory of vegetative cover types and plant species, coordination of management objectives, wildlife management practices, monitoring and inventory, measuring success, budgets and literature cited.” 
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2. [bookmark: _Toc71923990]Salt Marshes

Vast expanses of intertidal environments have been subjected to loss due to developments from the British industrial and agricultural sectors (Jones et al., 2011). The rate of loss is intensified by accumulation as a result of coastal squeeze, a process in which intertidal environments are confined on two sides; the sea on one and coastal defence barriers on the other, consequently, negative biodiversity impacts are experienced in the intertidal zone (McLusky et al., 1992; Doody, 2004; Wolters et al., 2005; Defra, 2013). 

Coastal salt marshes are safeguarded by European Habitats Directive, furthermore as outlined in the UK’s Post-2010 Biodiversity Framework is the aim to counteract net losses to habitats of priority which includes salt marshes (DEFRA, 2011; JNCC and DEFRA, 2012). Large-scale managed realignment coastal developments have been increasingly applied in the UK to counter habitat losses and rejuvenate intertidal habitats within historically coastally-defended areas. Managed realignment is accomplished by eradicating or rupturing coastal defences, usually sea walls, in order for the land behind to flood. Thus, granting the intertidal habitat (marsh-land) to extend inland. Alternatively, a method commonly used is to fit tidal flow structure in sea walls, intending to establish natural tidal movements to the area and in doing so recreate intertidal habitats. Despite the plight of intertidal habitats being a biodiversity apprehension, intertidal zones offer important ecosystem services; such as carbon sequestration in sediments, coastal flood defence, winter wildfowl hunting and breeding grounds for commercially fished species (Foster et al., 2013; da Silva et al., 2014; Boerema et al., 2016). Subsequently, the restoration of intertidal habitats may prove to be appealing with the general populace and also to the decision makers. Furthermore, managed realignment strategies’ role is endorsed as ecosystem-based adaptation to mitigate the impacts of climate change (Temmerman et al., 2013). The contemplation of natural resources and ecosystem services can bolster disputes for conservation-minded decision-making processes (Balmford et al., 2011; Fisher et al., 2011; Mace et al., 2012; Mace, 2014; Eastwood et al., 2016). In England, particular questioning has been concerned with the function of managed realignment strategies in providing ecosystem services and increased biodiversity levels (Estevez, 2013).   
Visual aesthetics are accredited to catalysing the process of introducing new coastal defences in estuarine environments (Bennett et al., 2020). However, as previously mentioned, ecosystem services play a major role too; the creation of new salt marshes is accredited with dampening the impacts of coastal flooding elsewhere in their locality, Carmarthen Bay is one such example (Denner et al., 2015; Bennett et al., 2020). The Llanelli Millennium Coast Path, a stretch of the Wales Coast Path, indicates reaches of high erosional and coastal flooding vulnerability in combination with inadequate past management, new salt marsh formation may aid to alleviate these impacts (Pye and Blott, 2009; Phillips et al., 2009; Denner et al., 2015).
[bookmark: _Toc71923991]2.1 Cwm Ivy Salt Marsh 

In 2015 the National Trust reported that; 70% of UK residents were concerned about the impacts of climate change on the British coastline, 94% demanded the stronger protection of Britain’s coastline for future generations whilst 90% believed that planning improvements are necessary for future environmental protection (National Trust, 2015). 

Situated in the Burry Inlet SPA (Special Protection Areas), also known as the Loughor Estuary, a Site of Special Scientific Interest (SSSI) and Ramsar site, Cwm Ivy salt marsh, as illustrated in Fig.1, is included in the Whiteford Burrows National Nature Reserve (NNR) within the wider Carmarthen Bay and Estuaries SAC (Special Area of Conservation) and the Gower Area of Outstanding Natural Beauty (AONB). 

As an SAC, Carmarthen Bay and its estuaries are areas of several conservation interests designated for the presence of habitats and species features covered by the Annex 1 and Annex 2 of the Habitats Directive; estuaries, mudflats and sandflats not covered by water at low tide, Atlantic salt-meadows (Glauco-Puccinellietalia maritimae), Salicornia, Puccinellia, Suaeda with other annuals colonising mud and sand, large shallow inlets and bays, sandbanks slightly covered by sea water at all times, shad (Alosa sp.), river lamprey (Lampetra fluviatilis), sea lamprey (Petromyzon marinus) and otter (Lutra lutra). As a result, the area is contemplated to be one of the greatest estuarine conservation areas in the UK. Overlapping, the Carmarthen Bay and estuaries SAC is Burry Inlet SPA with conservation designations mostly regarding the Birds Directive of 1992. The Burry Inlet comprises of an expansive estuarine system made up of vast swathes of intertidal sand and mudflats, with sprawling sand dune features located at the estuary’s mouth. The National Trust (2021) report that significant quantities of overwintering wildfowl and wading bird species along with their habitats and prey reside in the saltmarsh and intertidal zones, these species include; oystercatchers (Haematopus ostralegus), (little egrets (Egretta garzetta), grey herons (Ardea cinerea), kingfishers (Alcedo atthis), lapwing (Vanellus vanellus), starling (Sturnus vulgaris), redshank (Tringa tortanus), (curlew (Numenius arquata) and hen harriers (Circus cyaneus), with future hopes for a resident osprey (Pandion haliaetus) population. Anthropogenic pursuits possess the latency to alter the status of habitats and their species’ counts. Carmarthen Bay and the Burry Inlet’s coastline is subject to a diverse array of commercial and recreational activities, with significant emphasis placed on the value of its fisheries (shellfish and finfish). These activities most often originate from the surrounding settlements in the vicinity of Burry Inlet; Llanelli, Loughor, Burry Port and the settlements on the western reaches of Swansea.   

In August 2014, the Cwm Ivy sea wall and its embankment collapsed, inaugurating the transformative flooding and habitat creation process; from grazed agricultural land and freshwater marsh to 39 hectares of new salt marsh behind the wall (NRW,2021; National Trust, 2021). Marking the first time since the sea wall’s installation in the 17th century to refrain from its reinforcement. The sea wall doubled as part of the Wales Coast Path route, a nationally important resource covering 870 miles of footpaths following the entire welsh coastline. Upon the breach of the wall, a managed realignment coastal management strategy was adopted (Halcrow, 2012) and as such the Wales Coast Path route diverted, this was met with some opposition amongst the local community as seen in Fig.2.  




Fig.1 Cwm Ivy marsh (Natural Resources Wales, 2021)
Fig.2 Community opposition to the sea wall breach (Save Our Seawall Footpath, 2021)













Four proposed actions are referred to with regard to the breached sea wall in Natural Resources Wales’ Cwm Ivy Habitat Creation Project; no active intervention, widen the breach, create multiple breaches and undertaking small-scale works in the marsh (NRW, 2021). There is no mention of reinstating the Wales Coast Path along the wall. This demonstrates the intention to promote and create saltmarsh habitats and commit to developing and evolving a resilient salt marsh ecosystem. Consequently, as demonstrated by Fig.4 Cwm Ivy marsh is clearly an example of a landscape of change. The Google Earth (2009;2020) top screenshot below to the right depicts Cwm Ivy marsh prior to the sea wall breach, whilst below that depicts Cwm Ivy marsh a few years after the breach of the sea wall. Clearly, it is demonstrable that this region of the Burry Inlet SPA is a landscape of environmental change. The earlier Google Earth image illustrates a clear patchwork of agricultural pasture land, evidently greener in colour, less tidally influenced and with far less salt-water inundation than the 2021 counterpart. Whilst the most recent image displays marsh drainage channels in place of patchwork fields and all trees in the marsh area now dead. By appearance alone one may be forgiven for thinking the earlier image is the one containing the most biodiverse environment. Yet, according to the National Trust Shifting Shores report (2015), the formation of saltmarsh environments from Managed Realignment schemes builds environmental resilience to combat the future effects of climate change by offering ecosystem services such as increasing biodiversity, stabilising environments and alleviating flooding elsewhere in the vicinity. Since 2014 there has been spatial and temporal change at Cwm Ivy salt marsh via flooding, coastal inundation, habitat creation, new flora, new fauna and differing vegetation cover.Fig.3 Aerial Imagery of Cwm Ivy marsh. Top, 2009, prior to sea wall beach. Bottom, 2021, almost 7 years post sea wall breach (Google Earth Pro, 2021)

3. [bookmark: _Toc71923992]Existing Cwm Ivy Habitat Management Plan Review

In 2009, the Countryside Council for Wales (CCW), now known as Natural Resources Wales (NRW) published a Core Management Plan for Carmarthen Bay and estuaries SAC, by 2018, NRW published an update titled the Carmarthen Bay and estuaries SAC Indicative Feature Assessment Report including updated information from the 2009 publication. Covered in the Carmarthen Bay and estuaries SAC habitat management plan is the Burry Inlet with Cwm Ivy included within the Burry Inlet sub-heading. The SAC is a multi-interest site, one that was selected for the existence of ten protected marine features (NRW, 2018):

· Estuaries
· Mudflats & Sandflats
· Atlantic salt-meadows (saltmarsh)
· Sampphire (Salicornia) & other annuals
· Large shallow inlets & bays
· Allis shad (Alosa alosa)
· Twaite shad (Alosa falax)
· River lamprey (Lampetra fluviatillis)
· Sea lamprey (Petromyzon marinus)
· Otter (Lutra lutra)

All of the above are distributed throughout the SAC with no single feature occupying the whole SAC, in addition to features overlapping in some areas. Another habitat management plan document contains some information on woodland and grassland in the Cwm Ivy vicinity; Carmarthen Bay Dunes SAC Management Plan, similar to the estuaries SAC management plan it is another large, lengthy document with primary features that do not definitively focus on the features present at Cwm Ivy. 

This section will provide a general evaluation of the Carmarthen Bay and estuaries SAC core management plan. To begin, this document is a large, lengthy document covering a large area (predominantly coastal/estuarine) and as such omitting site-specific habitats such as woodlands, grasslands, arable land and the man-made features found at Cwm Ivy marsh in lieu of the ten protected marine features listed above. However, narrowing down to Cwm Ivy salt marsh it eliminates some of these habitat features leaving; mudflats and sandflats, Atlantic salt meadows and Salicornia and other annuals. Due to international and conservation designations, Cwm Ivy marsh is fragmented in terms of management plans, seemingly along aquatic and terrestrial parameters. A site-specific habitat management plan would holistically cover all management practices and visions for all habitats present at Cwm Ivy marsh, especially seeing as NRW’s saltmarsh habitat creation project at Cwm Ivy is the first of its kind in Wales. The size of the area included in the habitat management plan does not specify individual areas/regions within the SAC requiring attention. For example, some areas are grazed more heavily than others, therefore, a habitat management plan (pertaining to Cwm Ivy) would address this and allow for the relevant management practices to be highlighted in a location specific manner. 


Estuaries

The Burry Inlet is a bar-built estuary (NRW, 2018), one of several lesser yet extensive estuaries in the UK. The wider SAC (Carmarthen Bay) comprises 3.4% of the total UK SAC estuaries and as such is 9,500ha in size, comprised of intertidal mud/sand flats, intertidal hard substrate, subtidal sediment & hard substrate communities, Salicornia communities, Atlantic salt meadows and transitional saltmarsh communities (NRW, 2018). Assessments examining water quality are broadly scoped and separated into large sections of the estuarine system (NRW, 2018). As a result, it is difficult to pinpoint the exact locations where attention is needed, especially considering the importance of shellfish and finfish fisheries in the estuary. In the updated management plan, estuarine fish were not evaluated in the waterbody assessments (NRW, 2018). Despite the fact that the Burry Inlet is a Ramsar site and a bass (Dicentrarchus labrax) nursery which also includes migratory fish corridors for salmonids and shads. Additionally, the death of cockle (cerastoderma) populations has been accredited to several factors according to NRW (2018); climate change, anthropogenic impacts, infectious proxies, algal blooms, water quality declination, eutrophication, storms and fluctuations in temperature and salinity.  

Mudflats & Sandflats not covered at low tide 

Mudflats and sandflats are primarily located in the lower to middle sections of the estuary, however, they do appear in contracted sections in addition to larger more sprawling regions nearby tidal channels, these are very dynamic areas resulting from wave and tidal movement. The nutrient levels are unidentified in the water and sediment in addition to the level of contaminants (NRW, 2018), which begs the question, what are the actual effects to the aquatic estuarine flora/fauna? Particularly seeing that heavy industries are located in the coastal proximities of the estuary.  A compensatory habitat has developed at Cwm Ivy marsh, via as saltmarsh vegetation and mudflat habitats in the drainage channels (NRW, 2018). Assessments of saltmarshes and seagrasses produced high quality, good results (NRW, 2018). The usual species found in the mud and sand flats are dictated by bivalves such as cockles (cerastoderma), amphipods, worms, sand-gaper (Mya arenaria), peppery furrow shell (Scrobicularia plana), mud snail (Hydrobia ulvae), Ophelia bicornis worm and the nationally scarce dwarf eelgrass (Zostura noltei) (NRW, 2018). These are evidently, worms, mollusks and crustaceans, where stability and salinity are crucial for them to thrive. Sediment is stabilised by seagrass which is also a key food source for the wildfowl and wader species (NRW, 2018).

Atlantic Salt Meadows – Salt Marsh

The Carmarthen Bay and estuaries SAC is the largest expanse of welsh saltmarsh equals 2478ha (NRW, 2018). Whilst the Burry Inlet saltmarsh including its newest addition, Cwm Ivy salt marsh, totals 1640ha (NRW, 2018). The entire succession of saltmarsh vegetation from pioneer vegetation to upper saltmarsh passages. The upper saltmarsh is an important area for habitat passages, for example, salt marsh to sand dune to freshwater and terrestrial vegetation, these are crucial features indicating high levels of biodiversity.    


3.1 [bookmark: _Toc71923993]The Existing Vision for Burry Inlet and Cwm Ivy

Past management at Cwm Ivy and Whiteford National Nature Reserve

Environmental management practices at Cwm Ivy and Whiteford NNR have been compiled from the following documents: Carmarthen Bay and estuaries SAC Core Management Plan (2009 & 2019) and the Carmarthen Bay Dunes SAC (2009). 

Dry winter grassland grazing is undertaken by a combination of sheep (salt marsh lamb), marsh ponies and rabbits whilst vehicular access is restricted. However, a lack of grassland grazing in the past has led to increased scrub coverage and as a result threatened less resilient plant habitats by becoming too dense to benefit invertebrate species. Which then ran the risk of over-grazing from sheep, cows, horses and rabbits due to growing populations and fencing limiting the movement extent of the grazing species. Marsh ponies are the primary grazers at Cwm Ivy’s grassland. The control of scrub through natural seral progression would result in dune environments becoming overly populated by scrub and coniferous woodland, leading to the control of sea buckthorn and other vegetation. At the Western flank of Cwm Ivy marsh is a Corsican and Scots pine plantation grown for timber. However coniferous trees influence hydrology, sand dynamics whilst pine seedlings spread beyond the woodland extent. The felling of mature pine trees, in particular those that negatively affect the local water table. At the date of publication (2009), the pine plantation is not fully managed, however it can be argued to be required due to the tree ages being similar and as a result likely falling/dying at the same time.   

The vision for estuarine environments is to achieve a high-quality status, firstly, species and habitats in better condition than before the publication date of the habitat management plan. Secondly, to promote anthropogenic activity in harmony with habitats and species and promote the sustainable use of the marine environment. Thirdly, to maintain, and where necessary reinstate high ecological status in mudflats and sandflats in order to formulate self-sustaining habitats. Fourthly, permit natural estuarine processes to remain unchanged and uninterrupted, therefore, the fewer human interactions the better. Fifthly, a vision to preserve and retain entire sequences of saltmarsh vegetation all the way up to upper mature floral saltmarsh meadows resulting in greater levels of biodiversity. Sixthly, preserve and retain uninterrupted, undisturbed habitat shifts from brackish to freshwater habitats which is principally positive for otter due to the assurance of prey abundance and undisturbed nesting and breeding sites. Seventhly, refrain from introducing artificial obstructions, pollution or disturbance to feeding/breeding grounds for migratory fish. Eighthly, sustainably manage human activity to preserve recreation and the use of Cwm Ivy, therefore permitting local residents to feel a sense of pleasure about their local natural environment. The Burry Inlet remains a safe haven for internationally designated waders and waterfowls, therefore the vision states that it is imperative to negligibly disturb them and their activities whilst allowing an abundance of prey and prey-species-diversity. Finally, there is little segregation to recreation and commercial human activity thus warranting sustainable recreational/commercial activity to minimally disturb the SAC features.  

On the whole the habitat management plan(s) are robust for estuarine features however, riparian features are somewhat missing, for example, woodland, grassland and scrub. Nonetheless, given that the Cwm Ivy habitat creation plan is the first of its kind in Wales, it can be expected that future monitoring and habitat/riparian management documents specifically relating to Cwm Ivy will be produced to track progress. Especially considering the ecosystem services and compensatory habitats that saltmarsh creation comprises, in particular at managed realignment sites. To conclude the review, the complication of international designations of conservation means larger-wider-spread habitat management plans, this is not beneficial at the location specific level, such as Cwm Ivy.  Cwm Ivy Habitat Management Plan 

4. [bookmark: _Toc71923994]Cwm Ivy Habitat Management Plan
Fig.4 MapInfo GIS Model representing habitats and features at Cwm Ivy marsh (Dylan Morgan, 2021)
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[bookmark: _Toc71923996]4.2 Grassland Management




[bookmark: _Toc71923997]4.3 Saltmarsh Management







Pictured above as Fig.4 is my GIS model that I developed using the MapInfo software overlaying Edina Digimap OS maps. The model illustrates Cwm Ivy marsh and its current habitat classifications. Below I will discuss the habitats further.

[bookmark: _Toc71923998]4.1 Woodland Management

Semi-natural broadleaved woodland – habitat code: A1.1.1 – located to the south east flank of Cwm Ivy marsh this woodland comprises Ash, Oak, Sycamore and planted Beech trees. This woodland habitat may house some of the wader & waterfowl species seen in the area. But, being somewhat elevated and far removed from the salt marsh this woodland may not contribute in a full riparian manner. Diseases such as ash dieback has been reported and as such will be closely recorder and monitored. Felling will be undertaken to compromised trees to prevent the spread of diseases and as such remaining vigilant for invasive species. Sea level rise may increase soil salinity over time; however, this may not be for a while. The vision for the broadleaved woodland is to maintain tree species’ diversity is vital to avoid monocultures and the risk of disease wiping out large quantities of trees and as a result lowering the biodiversity level. The rationale behind the management is to maintain biological and ecological diversity and promoting native British woodland with buffer strips allowing for the natural regeneration of native trees.  

Planted coniferous woodland – habitat code: A1.2.2 – located to the western side of Cwm Ivy marsh this woodland comprises Corsican & Scots Pine trees. Dead conifers are sporadically located within the confines of the salt marsh as a result of the sea wall breach. These trees are planted, therefore non-native to the Cwm Ivy area, management is required in order to decide which trees to fell, for example old, dying, rotten and damaged trees. Over-felling could likely reduce the wader and wildfowl nesting areas as well as biodiversity levels (fungi, invertebrates and flora). The coniferous woodland is stabilising the woodland area, footpaths and in the future may mitigate the effects of sea level rise and stabilise the newly-formed saltmarsh. Trees within the marsh confines will be allowed to decay, promoting the dead-wood invertebrates and increasing biodiversity in spite of its lack of visual aesthetic. The rationale behind this management approach is that despite of this woodland’s planted status, maintaining biodiversity and natural processes is key. I will utilise dendrochronological dating methods to estimate tree age and rough mortality periods. Additional habitats will be provided for prospective and newly-introduced bird species, such as the osprey. Scrub will be controlled from overly extending into wooded areas and dune environments.    

[bookmark: _Toc71923999]4.2 Grassland Management

· Unimproved neutral grassland – B2.1
· Marshy grassland – B5

Rough grassland encapsulates the planted coniferous woodland to the west of Cwm Ivy saltmarsh whilst also extending northwards running adjacent to marshy grassland and the forest footpath, another patch of marshy grassland can be found at the east end of the sea wall and also along the sea wall too. Spartina grass (invasive species) needs to be controlled. Grazing animals are essential to creating a managed marsh grassland and sheep, horses, cows and rabbits grazing in the rough grassland will manage the land accordingly. The vision is to establish a mosaic of both long and short grasses. Why? Firstly, in order to provide cover for otters. Secondly, short grasses allocate key feeding habitats for overwintering wildfowl (like lapwing) and other summer species. Thirdly, long grasses with tufted areas enable better habitat constructions for invertebrates, small mammals, birds, bee nests, butterfly colonies, voles, reed bunting and hunting areas for owls. Additionally, vegetated banks to drainage channels will cause less erosional activity especially over the wooded banks. The management rationale is to blend a mosaic of long and short grasses which is more beneficial to more species’ than grasses at the same height. 



[bookmark: _Toc71924000]4.3 Salt Marsh (Atlantic Salt Meadows) 

· Dense-continuous saltmarsh – H2.6
· Intertidal mud – H1.1
· Running water, drainage channels – G2

The 39ha saltmarsh formed behind the sea wall with drainage channels running through the area however the salt marsh is mostly fenced off and not overly accessible. Similar to grassland management, the invasive spartina grass will require monitoring whilst ensuring samphire grass is thriving. The vision for the saltmarsh management is to introduce seagrasses and semi-submerged vegetation banks and buffers. This in turn will cause sediment accumulation for shellfish whilst also providing feeding grounds for fish (bass, mackerel, mullet, salmonids, lampreys, shads), small invertebrates, small mammals (otters), waterfowl and waders. Consequently, creating a strong, nutrient-rich food web within the confines of the 39ha of Cwm Ivy salt marsh, this is because vegetation buffers protect salt marshes. The ecosystem services of compensatory habitats to alleviate the effects of coastal flooding elsewhere in the Carmarthen Bay SAC. Light grazing from marsh ponies and sheep will aid in the upkeep of land management. The overall aim is to create a self-sustaining, carbon sequestering saltmarsh system that is rich in wildlife and providing ample and enhanced recreational activities (bird watching, fishing, walking). 

[bookmark: _Toc71924001]4.4 Arable Land Management 

At the southern end of Cwm Ivy marsh there is agricultural land that is not quite fully converted to salt marsh, whilst its exposure to saltwater may have affected soil salinity in its lowest sections this can be spun positively. Firstly, by providing additional land for the salt marsh to eventually engulf. Secondly, the introduction of sea-herbs and halophytic plants as aquaculture may provide a similar attraction as the sunflower field (the vile) in Rhosilli. The rationale for the management is adapting with rising sea levels, increased events of coastal flooding and coastal squeeze. 


[bookmark: _Toc71924002]4.5 Miscellaneous (Man-made features) 

· Sea wall – J3.5
· Footpaths – J4
· Footbridges – J5

No active intervention is the plan at the sea wall, leaving the sea to naturally embrace the surrounding land. As a result, it is in alignment with the managed realignment scheme outlined in the shoreline management plan (Halcrow, 2012). The footpaths will remain as they are, although, footpaths will be increased through the coniferous woodland. Footbridges that span the drainage channels will be removed in order to leave no trace of human interaction or presence in Cwm Ivy marsh. The management rationale is to restore the entire marsh environment to as natural state as possible and reduce human accessibility in the marsh land area.  

5. [bookmark: _Toc71924003]Cwm Ivy Marsh 10 Year Plan

The Environment Agency’s plan for 2025 promotes the protection and enhancement of the environment and to contribute to the Sustainable Development Goals. Building resilience is viewed as key to achieving the aforementioned. In order to do so the following criteria must be met: a nation resilient to climate change, healthy land, air & water and ensuring green growth and a sustainable future. The Cwm Ivy habitat creation project is an example of building resilience. In ten years’ time, two additional Phase 1 habitat classification surveys should have been undertaken. As a result, the success of the habitat creation project will be more clearly understood. Recent, blue light research by researchers from the Universities of Brighton and Coventry (Dale et al., 2020) propose a novel method of monitoring the progress of coastal wetland restoration schemes using Unmanned Aerial Vehicles (UAVs), also referred to as drones. Dale et al (2020) proposed that the use of drones to measure changes in vegetation cover is a low-cost method that requires insignificant set-up time, a method that can be routinely further applied at Cwm Ivy marsh.

The plan for the future is to create a self-sustaining saltmarsh providing compensatory habitats and ecosystem services suited to the future predictions regarding climate change and rising sea levels, whilst also increasing local biodiversity. To conclude I will outline the main highlights to note from the management plan. Looking to the future my proposed habitat plan aims to create a natural saltmarsh free from human influences. Previous agricultural lands on the edge of the salt marsh will be introduced to aquaculture, by planting sea-herbs and halophytic plants with the vision of emulating the sunflowers at the vile, Rhosilli. Saltmarsh habitats will be enriched to create rich saltmarsh habitats that are rich in wildlife with a strong, nutrient rich food web, starting with the introduction of seagrasses and vegetation banks and buffers to the marsh’s drainage channels. In terms of grassland, both long and short grass habitats will be blended into a mosaic in order to benefit more species and promote biodiversity. Finally, I plan to maintain a stringent management plan regarding the management of both broad-leaf and coniferous woodland paying close attention to diseases like (ash dieback) and likely tree mortality stages.  
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