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[image: ]1.Introduction
Craig-y-nos country park (CYNCP) is situated on the South-West edge of the Brecon Beacons National Park (Breconbeacons.org, 2019) along the A4067 as (figure 1). 
CYNCP covers an area of 40 acres, the park has been divided into sections with accordance to the habitats and biodiversity that are present. The main site attractions include: Craig y Nos castle, the main meadow, the pinewoods, the small meadow, the Beech woodlands, the rhododendron tunnel, the freshwater lakes and ponds, the pavilion lawn, the hay meadow and the SSSI Ashwood on limestone scree (figure 2).Figure 1:  map of Craig y Nos adjacent to the A4067 (Craig-y-Nos,Country Park, 2019) 

[image: ]The parks creation was assigned as a garden for and by the opera singer Adelina Patti in 1878 until her death in 1919. 1976, Craig y Nos opened as a country park under the management of the Brecon Beacons National park Authority. Due to its historical value CYNCP is listed as a Grade 2 historic park. Park (Breconbeacons.org, 2019) 
Currently, the site facilities are open daily to the public for recreational or education use.
1.1 Flora and fauna.
There is a rich abundance of fauna and flora species present at Craig y Nos, ones expected in woodland environments and near water courses. 
2001-2004 management plan; the following fauna and fauna list were present: 170- varieties of wildflowers, 61 bird species sightings, 13 mammals, 3 amphibians, 2 reptiles, 3 fish and 104 moths or butterflies. (anon, 2001)
No updating of species list since the 2001-2004 management plan.Figure 2:  Craig y Nos map: habitat and key. 
(Brecon Beacons national park authority, 2019)


[image: ]1.2 Soil profile 
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Figure 3: Map and key of superficial deposits. Clay, silt, sand and gravel
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[image: ]Figure 4: Soil ID description in the region the of Craig y Nos café, the fishpond, the Castle, the pavilion and the hay meadow and Soil ID key.  
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Figure 5: soil description in the region of the main meadow the pinewood the small meadow, beech woodlands classified as ID 7
http://www.landis.org.uk/services/soilscapes.cfm













	[bookmark: _Hlk26667524]Table 1
	Location
	Key 
	Soil type
	Description
	Vulnerabilities 
	Advantages

	Figure 3
	Craig Y Nos park.
	Alluvium.
	Superficial deposits of clay, silt, sand and gravel.  

	This combination avoids the extremes present in each soil when individual. 
	Needs regular organic matter aged back into the system.
	Ideal soil balance of all soil types. 
Fertile, well-drained soil.

	Figure 6
	Craig Y Nos café, Fishpond, the Castle, the Pavilion and the Hay Meadow.

	ID 5
	Loamy soil type 
A mix of sand, silt and clay-sized particles.

	 Absorb rainfall readily and allow draining easily
Fertility moderate to high. 
Neutral to slightly acid soils with a 
	Polluted shallow groundwater such as nitrate and pesticide.
Risk of loss of topsoil due to flooding.
	Wide range of potential habitats.

	Figure 7
	The main meadow, the Pine-woodlands, the small meadow, beech woodlands
	ID 7
	Loamy soils; mixture of sand silt and slay. 
Freely draining slightly acid but base rich soils 
.
	High fertility soil type that is productive and able to support the base-rich pastures and woodlands. 
	Soil erosion resulted in the groundwater being contaminated with nitrate.
Areas of thin, Stoney soil, moistures soil could potentially reduce yielding.


	Suitable for spring and autumn sown crops and grassland.



Table 1. Figures 3, 6, and 7 location, key, soil type, soil descriptions, vulnerability, and advantages. 


1.3 Geology
[image: ][image: ]The Brecon Beacons National Park was glaciated during the ice age, resulting in the U-shaped valleys. CYNCP falls directly within the valley between Carreg-goch and Carreg-lwyd mountains because of this CYNCP is listed as a geopark due to its important geological formation. This glaciation formation, however, causes flooding and has created a waterlogged environment as run of from adjacent mountains flow into the park. The bed rock as CYNCP is of Limestone formation and mudstone, siltstone and sandstone. This was the ideal habitat for corals and many other animal species, as present in Fossils found in the Limestone. (figure 6) 


Figure 6: bed rock cwymyniscoy mudston formation; Limestone formation And mudstone, siltstone and sandstone https://digimap.edina.ac.uk/roam/map/geology















1.4 Climate 

The average annual temperature is 9.3 °C. The average annual rainfall is 1173 mm. (En.climate-data.org, 2019)

	Month
	High/low (°C)

	January 
	5.5/0.7

	February
	61/0.8

	March
	8.4/2.3

	April
	11.9/4.8

	may
	15.4/7.9

	June
	18.6/10.9

	July
	20/12.6

	August
	19.4/12.1

	September
	16.6/9.9

	October
	12.5/6.5

	November
	8.8/3.5

	December
	6.7/1.7



Table 2: shows the climate in Brecon is moderately mild to warm in the summers and cool to cold winter which is classified as temperate climate (Koppen climate classification; LIKENS, 2009).


2. Management Overview

2.1 Flora and Fauna.

There are no annual updates of species hence making it is difficult to assess the impact of Craig y Nos habitat land management techniques, as flora and fauna abundance does to a great extent reflect if the habitat management techniques are effective or ineffective.

The data collection is sporadic. The data does not include species location which furthers the difficulty to analyse and apply the information to the successfulness of CYNCP. As is mentioned in section 2.3 that budget is limited, there is no indication that an ecologist has classified and collected biodiversity one can presume that data collection was done by volunteers, reducing the reliability and usefulness of the data. 

It is quintessential that there is updating of the flora and fauna presence across the park to ensure that nature is being conserved or enhanced and that effective, regenerative habitat management is present. As a national park, under the environment act of 1995, the two statutory purposes of a national park are: the conservation and enhancement of natural beauty, cultural heritage and promotion of the educational and recreational assets of a national park to society, and to seek and consider the economic and social wellness of local communities within national parks.  (National Parks UK, 2019)
2.2 Recommendation
· Phase 1 habitat survey would be recommended which would provide a structure for categorising and mapping flora and fauna habitats. In addition, with a Phase 2 survey which provides precise vegetation definitions coupled with its plant communities and animal species and communities. (Handbook for Phase 1 habitat survey, 2016)

2.3 Requirements
· Ecologist and/or knowledgeable volunteers who have experience with wildlife data collection. CYNCP have support from another national park ecologist whom may be able to help in this department. 

2.4 Staffing
Insufficient number of staffs in 2001 to run a productive National Park resulting in high reliance on volunteers. Staff have been made redundant due to funding issues (section 2.6).   2019; one full time staff member and managerial assistant.  (anon,2001)
2001; Two thirds of revenue go to staff wages, pressures of the budget balance to reinvesting into the park and to pay staff wages.

2.5 Recommendation 
· Try seeking internships with environmental students from near universities (i.e. University of trinity St David’s or Swansea University.)


2.6 Funding.
Dis-functionality across CYNCP attributed to inadequate annual revenue resulting in a meagre budget, not great enough to employ enough staff and no choice but selective expenditure to areas of the park. This funding issue is preventing the ability to fuel money into new habitat projects across the park. (anon, 2001).

This is problematic as such events as educational trips are run by paid staff, if educational trips cannot take place this will further reduce revenue and income being cycled back into Craig y nos. (anon, 2001). 












	2001 Problematic areas
	2004 Funding   
	Instated by who:
	Allocation
	Date to be met
	Evidence of goals met

	Evidential that pressure on budget is reducing the advertisement ability to attract schools.
	£32,500
	Adfwyio (£18,000) Welsh Assembly Government (£10,000)
Reserves (£4,500)
	£18,000; Promotion marketing joint with leaflets for castle
£20,000; signage and exhibition. £2,500 on events.
	31st March 2004
	2019: colour added to country park map and geopark signs introduced. 

Increased number of visitors in 2004 by 13% compared to 2002(Brecon Beacon National Park Authority, 2004). This could suggest the allocation into marketing and events is effective. 



	Lack of advertisement on the Geology of Craig Y Nos Park
	£35,000 and £5,000
	UNESCO
	Geopark centre
	2017-18
	2015: Fforest Fawr UNESCO Global Geopark and Brecon Beacons National Park Authority established in 2015 as part of Global Geopark Network.  

This requires revalidation every four years to ensure the Geopark is being maintained. Fforest awr have already successful passed 3 revalidations since 2015. (Fforestfawrgeopark.org.uk, 2015)

Creation of annual family Geo-Festival 2019.   Including guided walks of Crobarth. (Brecon Beacons Nation Park, 2019)

Sign of investment into the park geological importance to improve tourism within the park will hopefully increase revenue to allow reinvestment into the important habitats within CYNCP and to create more job paid job opportunities. 


Table 3: Problematic areas, funding and achieved goals








3. Literature review

3 .1 Forest garden concept
Robert Hart, a horticulturist in the 1970s, pioneered the first prototype of a forest garden in temperate zones and has had a profound influence on cultivation practices. Hart reinstated ancient traditional cultivation methods into the western world which has often been portrayed as ‘primitive’ farming technique.

A forest garden mimics a young natural woodland through mainly perennial crops. A forest garden is arranged into seven storeys as displayed in figure 7. 

[image: ]

Figure 7: The seven layers of the Forest Garden Concept.




Harts system was devoted to cultivating land to meet human needs for fruit, nuts, vegetables and plant medicines coupled with creating an orderly diverse garden based on with the principles of compatibility and laws of plant symbiosis to generate an almost fully self-sustaining garden. (Hart, 1996).





3.2 Case study: The rewild project
A case study where Robert Harts ‘Forest Garden’ concept has been applied. 
	Case study
	Concept
	Project
	Requirements
	Location
	Purpose 

	The rewild project
	To educate people on how to be more self-sufficient and to empower communities to gain control over their food systems and land.
	Foresters forest projects; using the concept of a forest garden to have edible forest projects.
	Growth of vegetables, fruit, nuts and herbs.
	Forest of dean.
	Global health issues, decline in wildlife species and soil fertility and topsoil depletion as a result of habitat loss, deforestation and chemical agriculture.


(The Rewild Project, 2019)
4. Habitat management recommendations 
Aim: Suggest creating a forest garden in the pine woodlands.
Objective: To determine the strategies needed to help regenerate the status of the pine woodland into an edible forest garden. In order to meet the statutory environment, economic and social requirements of a national park (stated in 2.1.) 
Rationale: Land is the source of human livelihoods and well-being as it’s the supplier of food, freshwater and other facilitations for ecosystems and biodiversity. The climate system and land are highly interlinked. Land is a source and sink of greenhouse gases, because of this ecosystems and biodiversity are at risk from these altering climate pattern trends. It is crucial to manage land in a regenerative manner. To contribute to reducing; climate changes effect on flora and fauna coupled with protecting human’s livelihood. 














[bookmark: _Hlk26818153]5. Woodlands 

The woodlands account for approximately 5.3 hectares (15%) of CYNCP (anon, 2001). Within each woodland there is a dominated canopy species are the climatic tree species.

5.1 Pine woodlands 

	Common names
	Botanical name
	Plant type
	Characteristics
	Age 

	Scots pine
	Pinus Sylvestris
	Coniferous evergreen tree
	Red, flaky brown bark. 
	Can live up too 600 but most survive to 200 years. (Bain and Rees, 2016)

	Black pine
	Pinus nigra
	Coniferous evergreen tree
	Orange yellow colour. (United States Department of agriculture, 2019) 
	




Grid reference: SN 842 157 

[image: ][image: ]


 Figure 9 :The pine woodlands is located along side part of the Tawe River and at the rear of the main meadow Park (Breconbeacons.org, 2019)

The dominant species are Scotts Pine (Pinus sylvestris) and Black Pine (Pinus nigra) combined with growth of native species of Shrubs, Brambles, Hazel and Holly. The pines were planted around 1878, in grid monoculture formation, with around 2-3 metres between each Pine tree. The Pine strip neighbouring the river (Figure 9) follow a semi natural formation. Pinus Sylvestris and Pinus Nigra are at climax growth, a lot earlier that in a native woodlands (table 5).

Surplus Pinus species were planted, which has created an overcrowded, competitive forest which has resulted in reduced productivity. Additionally, the use of monoculture planting technique has led to no succession in the pine woodlands (Refer to appendix … for the importance of succession in a woodlands). A few Pinus have already become susceptible to pest’s disease resulting in the felling of trees. It is expected that the remaining pines could all follow this pattern within the next 10 years. 

Monoculture management could be the inducer of the Pine mortality, as this technique puts concentration on a variety, with no attempt to diversify which reduces biodiversity and creates an area which is more open vulnerable to disease and pests. This is present in the Pinus woodlands, as there is a shortage potential biodiversity and there no succession formed. (Emanuelli, Jonsen & Suarez, 2009. p. 74).

Therefore, to regenerate the woodlands to start successional traits can be done by planting a range of species to bring more biodiversity into the pine woodlands. This can be managed through a forest garden concept as seen in the literature review. 






























Table 6: Species suggestion and verities recommendation for forest garden with reference to figure 7 planting system.


	Layer
	Plant species

	Over storey 
	Black pine  (Pinus nigra)
Spruce pine (Pinus Glabra)

	Canopy- Large fruit trees
	Sweet chest nut (Castanea sativa)

Mulberry (Morus(


	Low level fruit tree
	Crab apple ( Malus sylvestris)

Cherry tree (Prunus Avium)

	Shrubs and bushes
	Blackcurrant  (Ribes nigrum)

Hawthorn  (Crataegus)

	Herbaceous
	Mint (Mentha)

Sage (Salvia Officinalis)


	Ground coverage horizontal layer
	
Strawberries (Fragaria x ananassa)

Blueberries (Cyanococcus)	


	Roots and rhizosphere
	Ground nut (Arachis Hypogaea) 


	Vertical layer; Vines and climbers
	Table Grape (Vitis Vinifera)

Tomato (Solanum Lycopersicum) 



































As the Pine woodlands is overcrowded and space is tight, this management would suggest taking down a several pine species to create space that there is around 5 – 10 metres between each Pinus, so that the suggested species (table…) can be planted within that freed space. 
 
As the pines are expected to fall within 10 years, only a few pines would be requiring to be felled but ideally as little trees would be wanted to be cut, as the CYNCP do not want to be considered as contributing to deforestation. 

Alternatively, if this is not probable a forest garden plan could incorporate pine as an over storey.

As no succession is present and the Pinus are becoming more susceptible to disease it is crucial that some attempt in starting succession al traits is done as soon as possible. If not, when the Pinus begin to fall it will leave a very bare, exposed and hostile environment which      is not suitable for the Shrubs, Holly, brambles and Hazel.
5.2 Requirements 
· Horticulturist cultivate and maintain forest garden or seek to volunteers who are interested
· Purchase of tree species
· Payment to put signage stating species, edible or medicinal characteristics
· Payment to Argo-forester to create forest garden plan.
· Keyline design: planted on the contour of plant and works with natural landscape 



5.3. Funding:
	Funding schemes
	Concept
	Target audience
	
	Location 

	Plant adoption scheme
	Adopt a plant with a donation. 
Adoption of a plant
have their name on a sign next to their tree in the pine woodlands to say they’ve been a  ‘green stewardship’.  
	Children and the wider public
	The revenue could pay for a % of the seedlings or nursery trees.
	Pine Forest

	Summer fayre
	Provision Local crafts, food and musicians 
	Wider public
	Stalls will have to pay a fee to sell their food or crafts at Craig Y Nos
	The main meadow



Table 7: Funding schemes.
























5.4 Potential problem

Compaction and trampling and breakage of saplings and branches from visitors may limit plant growth; uses of signs and education on the purpose of plantation would be required to ensure visitors stick to path routes and do not disrupt the forest garden.


 

5.5 Revenue from forest garden 

· Provide foraging workshops through schools at a cost. Re-wild prices workshops from around £10-£30 (3.2).
Workshops could include; foraging for edible plants, medicinal plants and mushrooms. 
Cooking classes with the edible foraged foods if no access to culinary equipment then potential use of, forest garden design and garden upkeeping courses or grafting and pruning workshops.  

5.6 Requirements. 

· This would require payment to someone with experience with foraging schools or Bush craft qualification. 



Table 8: social, environmental and economic benefits of a Forest Garden concept. 


	Factors. 
	Benefits

	Social
	To educate and raise awareness for people to grow their own food in a sustainable manner. The rewild project aims to work with schools and community groups, empowering societal demographics to be in control of food systems and land and be more self-sufficient.  


	Environmental
	Introducing new plant species will in turn attract more wildlife to the park, enhancing the beauty of CYNCP.

	Economical
	Would be considered as a forward-thinking country park, that has not just conserved nature but has thoroughly created an area which choose management that will benefit the further of society.
Will also bring in revenue to the park and help be able to create alternative projects all over the park. 



[bookmark: _Hlk26809502]6. Conclusion

The potential of Craig Y Nos park could be outstanding. However, due to the complexities of management; funding and inadequate staffing, the parks habitats have not flourished to their full capabilities. 

[bookmark: _GoBack]There are many opportunities for the park to increase annual revenue, which in turn could be fuelled back into the park and thus to transform the park back beyond the original concept that Alina Patti, herself, had in mind. 

There are a range of species present at Craig Y Nos country park and with an increased funding by using such project as, a Forest Garden concept, the parks diversity of plant and animal species, as seen in the past, could be redeemed. Subsequently, this could draw in the public and hopefully churn revenue back into Craig y nos. 
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Descriptions of the full range of soilscapes are available below. For a full soils guide, including detailed descriptions of soil types and associations, please visit the Land|S Soils Guide.

ID Description
1 Saltmarsh soils
2 Shallow very acid peaty soils over rock
3 Shallow lime-rich soils over chalk or limestone
| 4 Sand dune soils
5 Freely draining lime-rich loamy soils
. 6 Freely draining slightly acid loamy soils
. 7 Freely draining slightly acid but base-rich soils
Slightly acid loamy and clayey soils with impeded drainage
. 9 Lime-rich loamy and clayey soils with impeded drainage
. 10 Freely draining slightly acid sandy soils
. 11 Freely draining sandy Breckland soils
12 Freely draining floodplain soils
. 13 Freely draining acid loamy soils over rock
. 14 Freely draining very acid sandy and loamy soils
. 15 Naturally wet very acid sandy and loamy soils
16 Very acid loamy upland soils with a wet peaty surface
. 17 Slowly permeable seasonally wet acid loamy and clayey soils
. 18 Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey soils
. 19 Slowly permeable wet very acid upland soils with a peaty surface
0 Loamy and clayey floodplain soils with naturally high groundwater
. 21 Loamy and clayey soils of coastal flats with naturally high groundwater
. 22 Loamy soils with naturally high groundwater
. 23 Loamy and sandy soils with naturally high groundwater and a peaty surface
. 24 Restored soils mostly from quarry and opencast spoil
5 Blanket bog peat soils
[ 26 Raised bog peat soils
27 Fen peat soils

Soilscape description:
Fen peat soils

Texture:
Peaty

Coverage:
England: 0.7% Wales: 0.1% England &Wales: 0.6%

Drainage:
Naturally wet

Fertility:
Mixed, very low to lime-rich

Habitats:
Wet fen and carr woodlands

Landcover:
Arable and horticulture

Carbon:
Medium/High

Drains to:
Local groundwater

Water protection:

Cultivated soils are drained. Shallow groundwater and marginal ditches to most fields
mean that the water resource is vulnerable to pollution from nutrients applied to the land.
Drainage of peat containing sulphides will release extremely acid drainage water

General cropping:
Once drained, soils are suitable for arable and horticultural cropping but cultivation leads
to gradual loss of the peat through wind erosion and oxidation. Where sulphide is present,
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The Seven Layers Of The Forest Garden
|. Canopy (large fruit and nut trees)
2. Low tree level (dwarf fruit trees)
3.Shrub layer (currants and berries)
4. Herbaceous layer

5. Soil surface (ground cover crops)
6. Rhizosphere (roots)

7.Vertical layer (climbers and vines)
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