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[bookmark: _Toc139284047][bookmark: _Toc139284125]Introduction 
Kilvey Hill, although relatively small, is home to a wide range of species, including birds, insects, mammals, and plants. The hill consists of different habitats, such as woodlands, grasslands, and wetlands, which support various plants and animals. This diverse ecosystem highlights the long fundamental fact of Earth's biodiversity: that different habitats support different species, and each species contributes to the overall health and functioning of the ecosystem. With recreational infrastructure.  
The Kilvey Site retains that of a broad range of plant taxa and wildlife; Apoidea insects (Bee insects) have need a second thought along with prime location access on the overall Location of The Hill located in radius of public member access. The concern is they coming out to soon in the local area because of climate change. Random weather patterns in the affects.
A community forest allocation aside, No allocation information gives Swansea city council information to excel prevention rates of biodiversity loss. Chancing then varied possibilities, populous could camp overnight damaging wildlife on the Site altogether. The prime conservation Nature may then be at more risk to the open accesses. It is a site with wildlife conservation interest title.
Thus, communicating upon Apoidea kind’s will be factored, with additional the process of collecting soil HP and observations to determine what biological mass material can be put in place to support, maintain, protect Apoidea’s while preventing broader declinations.  I will elaborate on such areas with diagrams.
Methodology.
Soil collection must be undertaken from specific but various of locations. Though, additional  Nitrogen suitability shall be un-prolonged determining habitat suitability, for plant materials. A posative articulation may be, to use Nitrogen analysis and Professional tree Guides upon Various Contours. Though somewhat needs to be limited upon lower Gradients of the hill. Nonetheless, A low gradient may be your high gradient type. Due to withstanding Weather conditions within and out of the Hill. 
Evaluate what is on the spot their per square meterage. (A standard measurement unit). Take observations of any probable moisture (wetness), Soil Colour, and Environmental data such as temperature as advised. This Supply should call for corridors suitable for pollinators across mapping contours.
 Upon A third method, Habitat evaluations. Sighting outwards, some habitats, including the food resources with the flowered and or flowering plants and nesting sites need to be Counted on that period of time. This Again is essential for identifying corridors suitable for pollinators for A momentous Hill size. What I am looking for is additional potential to what it already has, does not have and could have in addition to mitigate future climate affects.
Upon  Nitrate Soil testing though,  my Primordial time on site involved Nitrate testing in the soil because Geisseler,D  (2016) it will measure the amount of then nitrate nitrogen available for plant uptake. (the process plants absorb water and nutrients)   knowledge burrow (2020). Thereby additional detail to any, a fourth methodology lies to articulate how likely the organic masses will grow near planting season . through Scientific methodology. Similar methodology is using deionised water (see figure 1).  However, carrying a professional ID book shall help to identify the 
masses fauna per novice ability.  
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[bookmark: _Toc139284048][bookmark: _Toc139284126]Results and Discussion.
[bookmark: _Toc139284049][bookmark: _Toc139284127]Observation Results.
It has been found Kilvey Hill's woodland is comprised of both deciduous and coniferous tree species, creating a complex and dynamic forest ecosystem. consists primarily of pine and larch trees. Though figure  The diverse tree species and understory vegetation have created a rich and diverse habitat that can be home to a wide variety of flora and fauna, such as bees though at the top of hill whe.
 But upon observation on top of the hill their can also be ample opportunities during their flowering season  deciduous trees. As seen on figure 1 pines make most of the canopy blocking out the light. Thereby, recommendation to mitigate the early rise of bees early is prolong stroke give a ground cover meadow attribute top and bottom of Kilvey hill. (See more at recommendations). Nonetheless , the understory vegetation upon the climbing   has consisted of shrubs, wildflowers, and herbs, provides a year-round supply of forage.  Though upon identification tree species along with Ground Cover species. Such as a species. Nitrate levels will be different.
Looking at Kilvey Hill, bees still have foraging opportunities, and Kilvey Hill's woodland habitat can still provide numerous nesting sites and cover. Seeing the nesting sites, bumblebees and solitary bees have frequently utilised abandoned small mammal burrows, crevices in decaying wood, and tree cavities. This will and should continue to be proven essential for the reproduction and survival of bee populations In Kilvey hill such nesting sites exist within the forest habitat. Additionally, having A dense tree canopy and understory vegetation has provided protection from adverse weather conditions, predators, and human disturbance, thereby fostering a thriving environment for bees as observed in Kilvey Hill.
[bookmark: _Toc139284050][bookmark: _Toc139284128]Lab procedure Nitrate experiment outcomes and process.
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Figure 1: UWTSD internal guidance document, provided by, ( Garate, 2023).
	[bookmark: _Toc134528058]Kilvey Hill stopping points numbers.
	Nitrate result from Kilvey Hill locations.
	Soil Texture status on site.
	Bee Count out of hibernation

	1st Stopping point in Kilvey Hill.
	8 ppm
	Moist 
Hot, with light
Easy to break down.
	3

	2nd stopping point in  Kilvey Hill.
	12 ppm
	Damp
Cold with some light
Easy to break
	2

	3rd stopping point in Kilvey Hill.
	6 ppm
	Very damp 
Cold No light 
Easy to break
	2

	 4th stopping point.
	10ppm
	Very Damp.
Cold No light.
Can be broken.
	1
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[bookmark: _Toc139284051][bookmark: _Toc139284129]Behind the outcomes. Soil Sample results from Kilvey hill
The presented nitrate samples, measured as nitrate-nitrogen (NO3-N) concentrations in parts per million (ppm), reflect different nitrogen availability levels in a forest soil. 
[bookmark: _Toc139284052][bookmark: _Toc139284130]Sample 1: 8 ppm
A nitrate content of 8 ppm suggests a modest availability of nitrogen in the soil. This figure may be enough for the majority of tree species, particularly those with relatively low nitrogen needs, such as some conifers. A number of 8 ppm may also indicate a region with a stable nitrogen cycle mechanism, in which the rate of nitrogen intake via fixation, deposition, and mineralization is balanced with the rate of nitrogen absorption by plants and immobilisation by soil microorganisms.
[bookmark: _Toc139284053][bookmark: _Toc139284131]Sample 2: 12 ppm

Brown et al. (2020) and Smithson et al. (2022) recommends frequent nitrogen assessments and management strategies to prevent soil acidification and nutrient leakage. Thompson et al. (2021) and Jackson et al. (2020) suggest precision nitrogen administration and optimising organic matter decomposition rates to mitigate the negative effects of high nitrogen availability.

[bookmark: _Toc139284054][bookmark: _Toc139284132]Sample 3: 6 ppm

In particular, sample 3 poor organic matter decomposition rates has been found thus sampling experiment. In soils with a nitrate concentration of 6 ppm may be linked to decreased microbial and enzymatic activity, which reduces nitrogen mineralization (White et al., 2020; Johnson et al., 2019). Due to increased microbial nitrogen demand, soil microorganisms may acutely immobilise nitrogen, decreasing plant nitrogen availability (Smithson et al., 2021; Jackson et al., 2017).

[bookmark: _Toc139284055][bookmark: _Toc139284133]Sample 4: 10 ppm
Per this case Balanced certain nitrogen cycling in environments with 10 ppm nitrate is advantageous to biodiversity conservation. Its diverse tree community, which consists of early and late successional species, increases ecological resilience and stability (Jackson et al., 2021; Smithson et al., 2020).

[bookmark: _Toc139284056][bookmark: _Toc139284134]Results and Discussion 
[bookmark: _Toc139284057][bookmark: _Toc139284135]Conservation practises for Widely in demand trees.


(Hibbs, 2018) Selective logging is an eco-friendly timber harvesting strategy. Selective logging, unlike clear-cutting, removes only specific trees, allowing the forest to grow and regenerate (Blaser et al., 2011). This approach protects the forest's biodiversity, ecological integrity, and local economies (Putz et al., 2012). To lessen the environmental impact of logging, certain forestry procedures can reduce soil compaction, erosion, and tree damage (Marques et al., 2019). Small-scale machinery to be potentially used, reduces soil disturbance and compaction, preserving soil structure and decreasing erosion (Martins et al., 2016). Directional falling preserves vegetation and workers (Kershaw et al., 2017).
To further protect the residual forest ecosystem, skid trails and log landings must be carefully planned (Han et al., 2019). If Skid trails are available soil erosion and compaction following natural contours to avoid marshes and steep slopes (Larjavaara & Kanninen, 2017). Nonetheless if propagated, A Well-designed log landings can sift and loaded lumber without damaging neighbouring trees and flora (Bauhus et al., 2013). These logging techniques and practises limit the ecological impacts of timber harvesting, promoting sustainable forest management that balances economic and environmental considerations (Borges et al., 2020). This integrated approach conserves biodiversity, ecosystem health, and forest health and productivity (Blaser et al., 2011; Putz et al., 2012)

[bookmark: _Toc139284058][bookmark: _Toc139284136]Bee pollinators.
In order to preserve the health and well-being of Khilvey Hill, it is necessary to adhere to certain scientific principles based on the results obtained. Bees are essential for the transmission of pollen from the male to the female tree parts, allowing fertilisation and the formation of seeds (Klein et al., 2007). Due to this crucial function of pollination, the likelihood of trees reproducing without pollinators is notably reduced.
In addition, bees exhibit a behaviour known as flower constancy, in which they frequently visit the same species of flowers while foraging. This behaviour increases the probability of pollination success (Waser, 1986). During my observations, however, I observed a comparatively smaller number of bees on Kilvey Hill, particularly on slopes of the wooded hill where there was more light. This decline in bee populations is attributable to factors such as habitat loss, pesticide exposure, and climate change, which raises concerns about the potential effects on tree reproduction.
In addition, it has been noted that pollinators and trees in Kilvey Hill should have a mutually beneficial relationship. Bees are essential to the success of tree reproduction because nectar and pollen are their primary dietary sources (Klein et al., 2007). This relationship between pollinators and trees has a ripple effect on the entire ecosystem, as trees provide habitats and food sources for a wide variety of organisms. (Tylianakis et al., 2008) Successful tree reproduction is essential for sustaining the ecological balance of ecosystems.
Moreover, Kilvey Hill is densely populated by natural tree populations. As the primary pollinators of numerous tree species, the relationship between bees and trees is essential to the correct functioning of the ecosystem. Nevertheless, inadequate stewardship of Kilvey Hill can have significant consequences due to a variety of environmental factors. For example, deforestation reduces the number of bees by reducing the availability of suitable nesting and foraging sites (Winfree et al., 2009).

[bookmark: _Toc139284059][bookmark: _Toc139284137]Recreational footpaths with  infrastructure Accessibility. 
[bookmark: _Hlk130968851]According to the findings of our research, a variety of Woodland Hill footpaths are in varying states of disrepair. Particular areas have irregular surfaces, craters, and mud-splattered sections, especially during periods of heavy precipitation. As a result, these conditions pose risks and hinder the navigation of footpath users. The issue is exacerbated by inadequate footpath signage and inadequate wayfinding mechanisms, making it difficult for visitors to navigate the area without prior knowledge or a map. In addition, the existing infrastructure does not adequately facilitate the incorporation of disabled users, as it lacks essential elements such as accessible pathways and resting areas designed to meet their specific requirements.[bookmark: _Toc134528060]Figure 3:mind map

[bookmark: _Toc139284060][bookmark: _Toc139284138]Recommendations :
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Footpath maintenance and repair are necessary for safe and enjoyable use. Fixing potholes and uneven surfaces and improving drainage prevents flooding and erosion.
Signage across the pedestrian network will improve user experience and prevent tourists from getting lost.  Wider walkways will let more light from all angles reach lower ground plants along the routes.  Conditional choice of having so far high pollen counting’s must be kept near trees, with medium length plant mass. on point with having the less higher pollen plantations next to the walkways is indicated. Climbing moderate grade hills won't hurt.
Maintaining spot and sound counts of crossing bees may make forest health assessment easier. Volunteer-made bee hotels may indicate more bee activity. After seeing the meadow on top, wildflower corridors must extend to the boundaries of any woodland for improved access, survival, and to prevent early bee emergence in Kilvey Hill because they will be closer to the forest. 
To avoid bees from disrupting forest specie pollination, observation suggests better paths to woodland regions. Accessibility will help the disabled move. Handrails included.
For year-round bee conservation, deadwood and tree cavities should provide nesting locations and refuge. Opportunistic clearings of A medium bee like wildflower meadows along footpaths can provide varied community interactions and therapy (of the different colours from flowers) may inadvertently deliver green therapy, animal education, Public groups to protect pollinators and forests. For connection, they must be native plants.
Plant more pollinator-attracting plants at the base of Kilvey Hill, where a river should water flowers.

[bookmark: _Toc139284061][bookmark: _Toc139284139][bookmark: _Hlk130731194]Conclusion.

[bookmark: _Hlk130975145]At most, a starting point from the past, present, and future conventions for determining whether more interconnections had existed. More corridors could have been established by planting small trees and shrubs along the edges of roads and footpaths, or by increasing the density of hedgerows in habitats with new planting or habitat enhancements. Presently, seeing more plantations at the top, middle, and bottom of a variety of plants would provide a wide range of public domain benefits, to say nothing of community interactions. More native trees, shrubs, and herbaceous vegetation will enhance the food supply and habitat diversity for bees.
Continue planting and take more nitrate samples. Stick to the report as Kilvey hill has more potential to prevent bees coming out too early and un pollinating Kilvey Hill.
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Systems thinking mind map.

Solutions and reasons why

Plants
Other recommended Pansfo lanting plants i Kivey HiL
I Native plants (widfowers, groundeorers,and grases)

i Promates other animl pecies.

cting plants with varying blooming seasons guarantees asteady supply of food for

Sustaining a diversifed population of trees
. Increases pest and disease resistance Gives bees and other polinators with a habitat.
v.Offers bees acontinualfood supply.

V. Offers plants withvarying boomingschedul

Environmental Elements to consder o help main

Provide a watersources

Alows
I Techniques forsustainable logging and thnning to reserve healthy ecosystems.
i, Ensures bee and other pollnator hycraton.

. Capable of Adapt to gobal yarming

Bees:To provide more of and continue doing

. providing nesting habitat for ground-nesing and cavty-nesing bees,such asbare ground,
‘deadwood, and caviies.

b.decreasing pestcde usage.
. planting bee-friendly plants, such as lugbels, fox goves, and honeysuckle.

. minimising negativ impacts on polinators.

v

Native bushes must be planted.

1. Provideast

adysupply of food or bees
Will Offer nesting locations
. Selecting shrubs with varying blooming periods ensures a dversfed shrub population

Improves pest and disease esistance.





image1.jpeg
Above Canopy Species
Viitures Havks Swallows Swits b

Owls

Woodpeckers
Tanagers

Canopy
Vireos  Thrushes  Nuthatches
Warblers  Creepers

Midstory

Warblers Jays  Vireos
Chickadees Cardinals Kinglets

Understory

Mockingbird  Bluebirds

Canopy

Junipers
Pines
Cedars
Maples

Hickories
Oaks
Elms
Pecans

Midstory
Ash
Maples
Sweetgum
Hackberries

¥ __ Ground Cover
$ " Sparrows Shorebirds
LY, Waterfowl Wadingbirds
B A
Understory Ground Cover

Tall Shrubs  Low Shrubs Prairie Wetland
Dogwoods ~ Agaritas Gramas Sedges
Viburnums  Yaupons Bluestems  Rushes
Hawthome  Wax Myrties Paspalums  Cattails




image2.png
1 Description
Envirenment - A| the conditions that surround a living
organism

ALEEL The place where an organism lives

Population Al the members of a single species that
live in a habitat

Community  A|| the populations of different organisms
that live together in a habitat

Ecosystem A community and the habitat in which it
lives

Each zone oak tree is home to a distinctive community of organi





