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[bookmark: _Toc71924872]1. Introduction 
[image: ]The Alver Valley Country Park (AVCP) forms a large strip of green, undeveloped land located on the Gosport peninsula (Hampshire, south coast of England). It is surrounded by small towns Lee-on-the-Solent from the west/south-west, Gosport from the east/south-east side and Bridgemary from the North (Figure 1), with the river Alver (AR) running north-south direction across the whole length of the park. [bookmark: _Toc71925173]Figure 1. Alver Valley Country Park Location Map (Map Info, 2021).


Map used: OS Master map, Environment (Aerial Imagery, Jpeg) sourced from (Digimap, 2021). 

Alver Valley is a 203ha sizeable natural flood plain with diverse green habitats, which was historically a sand and gravel quarry in the 1950s, and later converted into a landfill that operated up till 1978. In the late 2000s, the area was restored into a more natural, greener looking landscape, including man-made features like lake Noah or Sandhill pond and Junket Hill bank (the capped landfill) (Gosport Borough Council, 2014a). 
There are many private-owned, usually fenced-off patches of land within the AVCP, including a Ministry of Defence site Browndown (SSSI) and Kingfisher Caravan Park in the south (Appendix 1). Also, the AVCP co-locates with a private golf course (Solent Strait) in the north and a private gun club that occupies a narrow centre green section (Appendix 1). Effectively, those privately owned grounds take away 50 ha, which effectively leaves less than 155ha under the Gosport Borough Council (GBC) management jurisdiction.  
Some historical buildings are present on-site, including the 17th century Grange Farmhouse (GF)(Grade 2 Listed Building), which is also in private hands, is a remaining of a Cistercian Monks agriculture village. Additionally, the historic river crossing point called Apple Dumpling Bridge (a locally listed Second WW monument) in the south. It is the only RA crossing operating on-site today and is adjacent to the central park's Eastern Gateway. 
[image: ]The GBC and parks management vision of the Alver Valley park is mainly for recreational purpose with the inclusion of some form of wildlife habitat enhancement (where possible) and long-term biodiversity increase on-site (presented in Figure 2 below).
[bookmark: _Toc71925174]Figure 2.. Alver Valley Country Park Official Vision Statement (Alvers Valley 2014).

Current activities registered in the park are dog-walking (the largest park user), cycling, including BMX riding, nature watching, and occasional fishing, including organised educational visits interspersed with GBC events. However, compared with a typical UK country park, the overall footfall is much less due to the lack of awareness of the AVCP existence. Nevertheless, the park's management informs on strengthening the efforts for increasing the visitor numbers soon. They also emphasise the need for habitat enhancement and increasing net biodiversity as an integral part of the parks management plan (Gosport Borough Council, 2014a). 
It is difficult to state on exact current soil structure as most of this area was a gravel quarry converted to a landfill. However, according to the reviewed management plan, the seventeenth-century historical data mention the area being once a very fertile ground full of silty clays and dense vegetation cover drained and used predominantly for agriculture. According to GBC information, today, the Alver valley consists of a mixture of deep peaty soils deposits near the Alver river, including small patches of gravel in places (Gosport Borough Council, 2015).  
[bookmark: _Toc71924873]1.1 Habitat and Biodiversity 
The presented AVCP site is the most significant green space in the area. It consists of a range of diverse habitats, including small woodlands (e.g. Wildgrounds and Carter's Copse), several grasslands and meadows (e.g. Alver and Oxstall meadows), and wetlands (e.g. Alver reedbeds within Wildgrounds boundary) including special conservation sites and a nature reserve (Figure 3). Wildgrounds is an SSSI site located in the northeast section, formed of ancient woodland and operating as a nature reserve since 1979. It also includes nationally significant oakwood and tussock grassland Agropyron spicatum campus and sedge fens Crassisque paludibus ulvam, overgrowing the RA floodplain. Also, the park has a small, designated site called West of the River Nature Reserve (NR) located in the central area (to the left of RA (Figure 3). Both designated sites are aimed for species conservation, including protected priority species of Arvicola amphibius (water voles) (UK BAP) and a significant number of nesting birds, including Alauda arvensis (skylark) (Gosport Borough Council, 2014a). In terms of fish species, the only information provided is on lake Noah being used for sport fishing activities. Species include small carp Cyprinus carpio, roach Rutilus rutilus, tench Tinca tinca, perch Perca flavescens and rudd Scardinius erythrophthalmus (Gosport Borough Council, 2021).
[image: ]Interestingly, the park has been awarded a ten-year Higher-Level Stewardship (HLS) Grant from Natural England for promoting biodiversity net gain and habitat enhancement of this post-industrial terrain. [bookmark: _Toc71925175]Figure 3. Alver Valley Country Park (AVCP) GIS Map of Habitats (MapInfo Maps, 2021).

Additional maps used are derived from the Digimap service (Digimap, 2021). Habitat Survey Phase 1 handbook was utilised for the correct habitat colour markings. However, some AVCP habitats were not covered in the guide; therefore, not all GIS mapped couloirs correspond with the JNCC standards (JNCC, 2010).

[bookmark: _Toc71924874]1.2 Flooding Issues
According to GBC Local Plan 2011- 2029 Strategic Flood Risk Assessment (Level 1) (AGBLP), the majority of AVCP is located within Flood Zone 2 and 3 (medium to high flood probability). Apart from recreational and habitat enhancement, the parks' primary function will be to alleviate flood risks to nearby residential areas in the near future. According to the AGBLP and the Environment Agency, the entire park area has excellent potential in retaining considerable amounts of floodwater, which can help the flood events (Gosport Borough Council, 2014b).  
[image: ]Many issues affect the AVCP, including usual signage, access, and poor habitat management (present in many UK country parks). However, flooding caused by the RA, according to the AVCP management plan, is a critical issue that requires quick and effective solutions. It can be observed on the up-to-date River Level Alert map (Figure 4) that excessive flooding takes place along the entire course of the river, with more extensive flooding occurring in northern and southern sectors (RiverLevels.uk, 2021). [bookmark: _Toc71925176]Figure 4. River Alver: Flood Alerts and Warnings (RiverLevels.UK, 2021).

The 'Flooding Issues' section of the park’s management plan informs that the Apple Dumpling Bridge in the south being regularly underwater, which causes major access issues. Excessive sedimentation and shingle accumulation downstream causing severe blockages of the RA water flow are also highlighted as one of the main reasons. Interestingly, the blockages are exacerbated by the tidal seawater rise backing up the river (although only 3m tidal range) can cause spikes in salinity and leachate accumulation from the increased runoff in the west and south-west areas of the AVCP. 

Moreover, according to the GBC report, the excessive surface runoff can be increased by the surrounding housing infrastructure, multiple hard-paved carparks, private farms and other multiple structures, and listed buildings located in the Alver Valley. The report stresses an urgent need to implement Sustainable Drainage Systems Practices (SuDs) and local biodiversity improvements (Gosport Borough Council, 2014a). 
Some additional pieces of information were provided in a separate document also issued by the GBC ((Strategic Flood Risk Assessment (Level 1)) (Gosport Borough Council, 2014b). They inform the grounds of the whole park being in Flood zone 2 and 3 (Appendix 2) so in moderate to high flood probability risk area. However, the only options to deal with the recurring flooding on site, considered by the Environment Agency, are mainly hard engineering techniques (discussed in Chapter 2, River Alver) which can be very expensive.
Despite the Natural England grants and the ambitious AVCP Strategy Plan that was already introduced in 2014, currently, in 2021 (seven years later), this is the only plan officially available on the park's website. Not many updates or improvements were put in practice which makes an excellent opportunity for an appraisal and scrutiny of this document and great room for suggesting improvements.  
Therefore, this report will investigate the current situation and the management actions to review and present the authors own appraisal of the situation as aweel as propose some solutions or key improvements concerning flood management and habitat enhancement. The usual infrastructural issues (e.g., access and footpaths) will also be briefly discussed in the assessment report.

[bookmark: _Toc71924875]2.0 Current Management Plan Findings

[bookmark: _Hlk71648471]Findings concerning the management of the park were derived from the AVCP Management Plan (concerning habitats and main features) and Gosport Borough Strategic Flood Risk Assessment (Level 1) (Local Plan 2011- 2029) regarding flood management solutions. The author could not visit the site due to a remote location and time constraints; therefore, site photographs used in the report were acquired from the AVCP Management Plan (secondary data). The discussion will be focused on flood management solutions and biodiversity increase opportunities and less on specific access issues and maintenance of structures and other potential conflicts (presented in Chapter 3).
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[bookmark: _Toc71925017]Table 1. Report Findings Derived From Assessment of AVCP Management Plan Including Gosport Borough Strategic Flood Risk Assessment (Local Plan) (Gosport Borough Council, 2014b, 2014a).

	Assessed Habitats
	Current Management Actions
	Current Status (Authors Own Appraisal)
	Future Management Suggestions
	 Solutions, Case Studies

	1. Woodlands

	1. Carter's Copse.
[image: ]
	Ageing woodland, some sections being wet woodland, WW2 monuments (pillbox), designated a Site of Importance for Nature Conservation (SINC). Also, small stream channels, some trails and broad walks incorporated. 
	Unfavourable condition, overgrown eroded paths, no signage, not used much by visitors, decaying boardwalks.   
	Perhaps some wetland potential can be used towards flood management (Deadwood leaky dams)
Improving boardwalks and signage management (for education/information and when flooded and for nature conservation to keep people away).
	Recycled plastic boardwalks (Case study from Oxford Trap Grounds Town Green).
Tudeley Woods (Southern England) Dead wood, 'leaky dams' example. 

	[bookmark: _Hlk71905545]2.The Wildgrounds Nature Reserve.
[image: ]
	Limited Access Site (Permits), closed during winter months. Site of Special Scientific Interest (SSSI), ancient acid oak woodland (some oaks Quercus robur are over 400 years), not very rich in flora species. The site also includes small streams and lake, including reedbeds near River Alver.
Red fox Vulpes vulpes, roe deer Capreolus capreolus, grey squirrels Sciurus carolinensis present on site.
	The site does not generate interest, only accessed from the north side (often flooded by Alver river), no official access from the Grange Farm near the main park entrance. 
Small, tarmacked car park included on-site.
Small lake not discussed in the AVCP plan.
	Installation of leaky dams (deadwood) that can be useful in winter floods prevention system to slow runoff, trap sediment. Also used to increased biodiversity in dry seasons.
If possible, using existing small lake as balancing lake when winter floods come (site is permanently closed during winter from visitors).
	Dead wooded leaky dams perfect for biodiversity (Environment Times 2020).


	[bookmark: _Hlk71745306][bookmark: _Hlk71887286]3.West of the River Local Nature Reserve (LNR).
[image: ]

	Near AR banks and Apple Dumpling Bridge, partially wooded, grasslands, multiple footpaths, boardwalks, watching of nature, educational purposes.
Arvicola amphibius (water voles) and great number of nesting birds including Alauda arvensis (skylark) (UK BAP) present on site.
	Overgrown dead-end paths, old, decaying boardwalks, lacking signage for visitors.
Boggy, waterlogged grounds, often flooded by Alver.
Potential grounds next to river that can be used for reedbeds recreation (linking with the bridge area).


	Reedbeds reintroduction.
Reinstatement of the boardwalks to keep people away from sensitive areas (using local materials).
Appropriate signage for education purposes (local materials).
Dog banned from this area (nesting season march-September), otherwise always on a lead.
	 
Reedbeds introduction techniques (LLynfyllins's River Cain, Powys example (BBC News, 2021).

Boardwalks. (Table1.1) example.











	2.  Meadows

	[bookmark: _Hlk71890074]1.Alver Meadow and the Eastern Gateway.
[image: ]
	Left for Carter's Copse Eastern Gateway, grassland cut short, used for recreational activities, dog-walking, BMX track play area, large carpark, which is planned to be extended in near future, also AV footpath next to the river, picnic areas. 
	Poor direction signage, large, tarmacked carpark, busy area with park user doing various activities, close to main road (Grange Road) and borders with river Alver (grassy shallow banks cut short, poor vegetation cover), flooded eroding footpath, potholes, no flood control visible.
	Permeable paving grids. 
Alder-willow banks introduction (buffer zones) to protect the footpath. And increase sedimentation trapping (footpath relocation) using local materials.
Grass buffer strip introduced for biodiversity.
	Permeable Paving Grids SuDs compliant (ABG Creative Geosynthetic Engineering, 2021).


	2.Hilbury Meadow including Junkett Hill and Sandhill.
[image: ]
	Both hills are land reclaimed from capped landfill and quarries (great view the park, points of Gosport and Isle of Weight),
Hilbury meadow is fenced and regularly grazed by cattle (biodiversity plan).
One small, balancing pond present (Sandhill Pond).
	Plenty of dog-walkers, large open spaces, and good viewing point, lacking proper viewing platform/point, not too much interest from local visitors, no sign markings. 
Also, relatively impoverished vegetation cover, not very diverse, 
Sandhill Pond not managed.
	Viewing platform,
Grass Cutting regimes.
Biodiversity improvements, so scrape and rain gardens also comply with SuDs techniques to catch water runoff from adjacent housing development and slow leachate runoff towards the River Alver.   
	Suds techniques to slow runoff, increase water infiltration. 



	3.Oxstall Meadow.
[image: ]
[image: ]
	They are intended as family-focused activities area, educational purposes, viewing platform, (but dog-free zone). 
Also access to the park (Oxstall meadow and Wildgrounds) and additional attraction from Grange Farm complex including parking spaces.
	It needs encouraging better public access to keep family activities concentrated here, but no dogs allowed, no educational signage, poor access from Apple Dumpling Bridge side due to frequent flooding. 
Parking space not managed, large, tarmacked area, no parking lines and parking bays.  
	Dogs should be allowed to keep all activities away from other conservation zones, orientation plan board, perhaps picnic benches to allow for cutting regimes for wildflowers (shortly cut grass only in picnic areas).

Incorporation of permeable paving grid carpark (SuDs) and biodiversity enhancement (e.g. green wall).
	
Permeable Paving Grids SuDs compliant (ABG Creative Geosynthetic Engineering, 2021).

Alder-willow banks sedimentation, flood alleviation, bank stability (ABG Creative Geosynthetic Engineering, 2021).

	[bookmark: _Hlk71890194]4.Northern Grasslands and Western Gateway.
[image: ]
	The North-west side of the river, before running as Portsmouth FC training grounds, now for more recreational purposes as there are no more requirements for sports pitches (Sports Facility Assessment 2013). 
	Vast grassland (cut short) with small alder Alnus glutinosa carr section in south, several butterfly species recorded recently, great opportunities for increasing biodiversity, also neighbouring golf course. 
	Grass cutting regimes, buffer zones, hedge to separate golf course (replace wire mesh fence) to increase biodiversity of this area.
Large carpark area (Western Gateway) to be using permeable paving grids to increase water absorption (SuDs). 
	Permeable Paving Grids SuDs compliant (ABG Creative Geosynthetic Engineering, 2021).





	3. Water features

	1.River Alver.
[image: ]
	The main artery through the AVCP, some reedbeds present along the course, not enough to improve water quality (high levels of leachate from Sandhill area, occasional peaks of salinity).
Big spending proposed in Strategic Flood Risk Assessment Plan including creation of hard engineering structures downstream e.g., "one-way flap control", one-way outfalls, and redesigning AR channel. 
	Eroding banks and footpaths (peat deposits), high sedimentation of river channel, constant local flooding, impaired water quality, only one crossing point.
	Reintroduction of reedbeds where possible, riverbanks stabilisation, sedimentation control/trap.
Thorney Weir for second crossing to slow the flow and serve as a crossing instead of the big spending towards multiple hard engineering controls  . 
	Reedbeds introduction techniques (LLynfyllins's River Cain, Powys example (BBC News, 2021).
 Thorney Weir Crossing, Thorney village (Cambridgeshire) (Rickard, Day and Purseglove, 2003).
The Park Trust Milton Key example has shown (The Parks Trust, 2021)

	2.Lake Noah.
[image: ]


	Designed as a balancing point to store surface runoff from Cherque Farm, it has many waterfowl species, a separate fence site from the west.
	Ugly wire fencing on west bank blocking views, looking industrial, big lake but not much appreciated only wildfowl present. 
Otherwise good use as additional balancing lake for the flood prevention system on site. 
	Hides for watching birds (on the west side), 
Hedge instead metal fencing for biodiversity increase.

	Astonfields Balancing Lakes example (Stafford Borough Council, 2021).

	3.Sandhill/ Cheque Farm Pond.
[image: ]
	A small pond, not discussed in the AVMP, only mention as being used as a balancing pond in the past.
	Pond like this can be used as a balancing pond, and it should be maintained regularly, unlike this one. 
	Balancing pond installation (2.2)


	Astonfields Balancing Lakes example (Stafford Borough Council, 2021).




	4. Man-made structure

	1. Apple Dumpling Bridge area.
[image: ]
	The only official crossing between the east-west sides of the AVCP, "seating and interpretative panels" on the side for visitors to relax,
Frequently flooded the site (especially west).
	Area not appropriately managed, declining reedbed as not enough water on the east side, most floodwater runs down the west side.

 
	Potential for watch house (reedbed habitats),
Better use of reedbeds near the bridge as it is constantly flooded and blocking access restoration of reedbeds).
Hard engineering: flapping bridge technology to reduce influxes of tidal water.
	How To Create & Manage Reedbeds (Sussex Wildlife Trust)
Reedbeds introduction techniques (LLynfyllins's River Cain, Powys example (BBC News, 2021).




Notably, the Gun Club and Browndown Common (MOD) territories are privately owned and not incorporated into the AVCP grounds (not included in the management plan); therefore, no in-depth assessment was provided.
In the next chapter, the appraisal of the current management plan, including proposed improvements, will be presented. Example case studies and flood-control techniques will be researched and proposed. Also, some access issues and biodiversity increase ideas will be presented.  

[bookmark: _Toc71924876]3.0 Analysis and Recommendations
Due to the assignment requirements, the evaluation of this report will focus mainly on presenting the flood management plan proposals (dealing with the chronic flooding issues along the AR course), including the possible biodiversity increase (all main habitat enhancements) in line with the flood plan and conservation policies applicable to AVCP including Gosport Borough Strategic Flood Risk Assessment and SuDs management practices (Gosport Borough Council, 2014b). 
The 2014 AVCP appraisal shows that this entire park is not extensively managed and has no specified management policies or targets put in place. Moreover, the flooding issues, although frequent, did not convince parks authorities to incorporate (or even consider) soft engineering or any sustainable flood preventing solutions in the last decade. However, since acquiring a ten-year HLS Grant (from Natural England), the pressure on improving accessibility issues, building flood resilience and biodiversity has been high on the agenda. Also, it was acknowledged that the park has a great potential for alleviating floodwaters. However, only hard-engineering structures were considered so far in the Gosport Borough Strategic Flood Risk Assessment (Level 1) (Gosport Borough Council, 2014b). 
The first assessed habitat were woodlands, including Carter’s Copse (SINC), The Wildgrounds (SSSI) and West of the River (LNR) (Table 1). The SINC is of the conservation status of a rather unfavourable condition (close to the bridge and regularly flooded and poor access) with wet woodland, including WW2 monuments (pillbox) and eroded paths and broken, decaying wooden boardwalks (Table1, 1.1). 
[image: ]It is proposed to reconstruct the boardwalk using innovative recycle plastic boards (Figure 5) and instal some better directional signage (perhaps made from locally sourced rock) and abandon other forms of beaten footpaths that get eroded from constant water influx (water comes from Apple Dumpling Bridge area) (GIS map, Figure 2, grey polygon).[bookmark: _Toc71925177]Figure 5.  Boardwalks Made From Recyclable Plastic (Filcris Ltd, 2021).

Boardwalks (Figure 5) are very good for wet woodland (or wetland) areas as they allow for access to visitors even in case of high-water level events. They also keep footfall away from sensitive habitats or conservation areas (e.g., breeding grounds or listed monuments) (Kusler, 2008). 
An example case study from Oxford Trap Grounds Town Green (an urban nature reserve park) shows that a 120m long boardwalk installed across the wetland-reedbed section proved useful to local visitors. It provided access to watch wildlife even in the wet weather, even for wheelchair users and families with pushchairs. Also, recycled plastic boards proved to be incredibly durable (i.e., rot-resistant and vandal-proof) and are very safe as non-slippery (Filcris Ltd, 2021) all contributing to the long-term resilience.  
It is also proposed to take advantage of a wet and swampy woodland location including The Wildgrounds NR and West of the River LNR (Table 1, 1.2, 3) and utilise them as the flood alleviation point for the southern park area (GIS Map, Figure 6). Streams present on-sites, including old, eroded footpaths, can be utilised for construction of ‘leaky dams’ (LD) using locally sourced deadwood for trapping water and sediment to prevent flooding. [bookmark: _Toc71925178]Figure 6.  Wooded Locations Undergoing Consecutive Flood Events in Alver Park (GIS Map).


Two successful examples of naturally designed LD in Tudeley Woods (Southern England) are presented in Figure 7. These were erected in collaboration with the South East Rivers Trust (SERT) are a perfect example of cheap yet effective structures. Fifty total LD were installed on some natural streams that feed AR and during Storm Ciara it was proven to significantly slow the water runoff (out of twenty properties that were completely flooded in previous years only six were flooded). Additionally, it was observed that LD made of dead and fresh wood help preserve wet habitats and even create new during summer months (when weather is very dry) (Environment Times, 2020). [bookmark: _Toc71925179]Figure 7.  Example ‘Leaky Dams’ Created in Tudeley Woods to Control Water Runoff (Environment Times, 2020).


According to SERT expert, the LD water retention abilities by preventing flash-flooding and drying out of precious habitats can contribute to increasing ecosystem resilience to climate change (Environment Times, 2020). 
Also, LD are fairly cheap to install (especially using dead wood) and act as perfect sediment traps and help retain water and keep those boggy, swampy habitats wet during very dry periods in summer attracting wildlife so they are very good for biodiversity (Environment Times, 2020).
[image: ]Next, regarding the West of the River Local Nature Reserve (LNR) (Table1, 1.3) flood improvements one of the reedbeds reintroduction (example, Figure 8). [bookmark: _Toc71925180]Figure 8.  Reedbeds Planting Technique Example (White and Blyth, 2013).

[image: ]This site has many areas of fertile silty clays accumulated along the sides of the River Alver channel. However, small patches of reedbeds were observed near the Apple Dumpling bridge crossing (Table 1, 4.1) (Figure 9, grey GIS polygon), unfortunately, found declining in recent times. This area, including the adjacent West of the River Nature Reserve (Figure 9, brown GIS polygon), would be a perfect ground for reedbeds introduction and restoration. Reedbed introduction handbook recommends digging ditches (five metres wide) to maintain 1m water depths for maximum productivity and biodiversity of those habitats. It would be beneficial to extend the reintroduction works to the adjacent Apple Bridge crossing site to make the best use of the area and to comply with best practice guidance, saying that planting more reedbeds at once makes them adopt better and survive the initial shock much better  (White and Blyth, 2013).  [bookmark: _Toc71925181]Figure 9. Sites Proposed for Reedbeds Introduction in Alver Valley Park.



A case study from LLynfyllins’s River Cain in (Powys) has shown that reedbeds were very successful in removing a range of pollutants entering the river near a bustling car park, including oils and various pollutant produced by the cars. It also helped to slow down the river Cain flow, reducing flooding issues in the area, which could be very useful in Alver park (BBC News, 2021). 
The reedbeds would absorb the polluted excess runoff water from the post-industrial Sandhill and Junket Hill area before entering the river. Moreover, slowing the water flow before it reaches the crossing would also help reduce the bridge's flooding and minimise access issues.   
Additionally, reedbeds are perfect hiding grounds for water voles. According to the published literature, they thrive in reedbeds. Also, they are conservation species for West of the River NR) and drier parts of the reedbed support the highest overall invertebrate diversity and many invertebrates of conservation importance, including a scarce Diptera species or reed leopard moth Phragmataecia Castanea. Also, reedbeds are favourable habitats for amphibians and reptiles, including nesting waders and nesting waterbirds like herons (White and Blyth, 2013; Morganti et al., 2019). 
Concerning the sites Alver Meadow and the Eastern Gateway (Table 1, 2.1) including Oxtall Medow (Table 1, 2.3) and Northern Grasslands and Western Gateway (Table 1, 2.4) they have all incorporated large car park spaces (all sites happened to be on the verges of the park and include main entrance gateways) (GIS map in Figure 10). 
[bookmark: _Toc71925182]Figure 10. Parking Areas Proposed for Restoration and Permeable Parking Installation (Maps).



The next proposed flood solution introduces permeable parking bays (PPB) into car park areas. It is an innovative technology to offset the surface runoff resulting from the surrounding adjacent housing development and human-made grassy, steep fields, which is also in line with the Sustainable Drainage Systems (SUDS) management practices. 
There are five larger car parks in the Alver Park (purple GIS polygons, Figure 10) of 20 to 50 cars capacity each). They are in a highly advanced eroding state, tarmacked areas that need refurbishing or restoring soon. Alver Park management strategy includes expanding the two mains, Eastern and Western Gateway car parks, to almost double the total capacity.
[image: ]As a perfect, timely solution a Permeable Paving Grids (example, Figure 11) are SuDs compliant and of environmentally friendly design. [bookmark: _Toc71925183]Figure 11.  Example Permeable Paving Grids Structure (ABG Creative Geosynthetic Engineering, 2021).

  
‘Sudspave’ permeable paving grids are made of recycled plastic interlocking pavers, filled with a gravel fill and grass-finished (it makes them much cheaper than traditional hard-paved ones). They are free-draining as the construction profile allows rainwater to run through the grass-gravel porous structure straight into the sub-soil. In theory, they should reduce overall surface runoff and help to prevent flash flooding events along the RA by increasing peak flow times in heavy rain events (all is in line with the SuDs management practices). They also have grass incorporated on top of them. Hence, they are more nature-friendly and can also contribute to the biodiversity ‘net gain’ in line with Gosport Borough Council commitments (ABG Creative Geosynthetic Engineering, 2021).
In response to the parks’ water features assessment, the author's proposal aligns with the Alver Valley Country Park Management Strategy. It informed that park authorities, together with the Gosport Borough Council (GBC), are planning to build a second RA crossing, possibly in an upstream location, in northern sections of the park, to allow for more visitor’s access, especially for those living in the north (Table1, 3.1).
[bookmark: _Hlk71900758]The proposed bridge is an innovative weir and crossing footbridge (in-one design) (Figure 12) (trendy in continental Europe, unlike in the UK), installed in Thorney village (Cambridgeshire). According to the report ‘River Weirs Good Practice Guide,’ this excellent structure brings multiple benefits to the river habitat once erected. It not only reduces and regulate velocities and helps to control (or minimise) rover banks erosion. It also creates a silt trap behind the weir structure, therefore helps reduce siltation downstream. The slight downside is that this design requires periodical maintenance (silt removal every 3 to 4 months). This particular weir is also designed with two fish passes on either side to minimise interference with local fish swimming or breeding patterns [image: ](Rickard, Day and Purseglove, 2003).[bookmark: _Toc71925184]Figure 12.  Example Weir and Crossing Footbridge installed in Thorney village (Cambridgeshire) (Rickard, Day and Purseglove, 2003).


The proposed location for the second bridge is crucial.  It should be placed in a strategic area where all busy private grounds of the gun club, golf course, and Northern grassland and Wild grounds are intersecting (Figure 13, red dot on orange/white checked GIS polygons). It would encourage private grounds users, including casual dog-walkers, to purchase the recently introduced permits for entering the Wild Ground Nature Reserve, possibly increasing casual visits to the Park (Rickard, Day and Purseglove, 2003).[bookmark: _Toc71925185]Figure 13.  Alver River Proposed Second Crossing Location Including Lake Noah to the Left (GIS Maps).

There are excellent soft-engineering techniques using willows concerning the eroding RA peat and silty clay banks (Table 1, 3.1). The best-recommended species is a black willow Salix nigra, a fast-growing species, especially in saturated soil and can withstand frequent flooding, which helps the quickly stabilise the riverbank. They can also absorb and store chemicals which helps to increase the water quality  (perfect species for the slightly polluted RA) (Walter and Dean Hughes, 2005).
One of the most common techniques used in the UK is to use willow cuttings (mainly smaller rivers) which are pushed directly into the soil at a 45-degree angle with only a few inches being left exposed (example, Figure 14) (Walter and Dean Hughes, 2005).
[bookmark: _Toc71925186]Figure 14. Willow Cuttings Used For Riverbank Stabilisation (Walter and Dean Hughes, 2005).


Lastly, the Noah Lake (Table 1, 3.2) visible on the GIS map in the Northern Grasslands section (Figure 10, red circled) being designed as a balancing lake is suggested to be maintained in the same way. Balancing lakes are usually human-made features that have controllable water levels. Through a slues system, they can absorb excess water in heavy rainfall to help reducing peaks in reavers flow, which is essential in flood risk reductions, especially in downstream sections of the river. The Par Trust Milton Key example has shown (The Parks Trust, 2021) residential flooding caused by the river Ouzel has been reduced significantly thanks to the implementation of two balance lakes upstream. It was all installed through the SuDs flood defence plan implemented in the adjacent Loughton Brook park area.
Moreover, the Astonfields Balancing Lakes example shows that balancing lakes can become a biodiverse wildlife habitat after being in use for just a few years. Several bird species regularly visited them, including lapwings Vanellinae and snipes Gallinago gallinago. Also, multiple grassland species growing on the steep banks were found, including a meadow vetchling Lathyrus pratensis and false oat-grass Arrhenatherum elatius (Stafford Borough Council, 2021).

[bookmark: _Toc71924877]4.0 Conclusion 
In brief conclusion, it must be stated that recent climate change results in many adverse weather events that include frequent heavy rainfalls. Those can heavily affect multiple sites in the UK, even those that were not suffering from excessive flooding before. Building in climate change resilience into the UK’s environment seems essential to maintain the environmental services of UK precious parklands and various green spaces. Through the implementation of riparian management strategies and SuDs management practices, it should be possible to achieve. Notably, there are many habitats and green environments that already have a great potential to be acting like sponges for rain and floodwater, especially in the UK. The incorporation of cheap, soft engineering techniques that were neglected for generations can be very effective and should not be underestimated by modern environmental management plans and strategies nor riparian flood prevention policy. Notably, the monitoring aspects of obtaining the baseline data and the progression of specific implemented actions are not to be omitted.   
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[image: ][bookmark: _Toc71925072]Appendix 1. Land Tenure Map Including Private Owners and MoD (Alver Valley Country Park: Strategy 2014).
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Plan 4; Land tenure in the Alver Valley
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infrastructure uses should only be
permitted in this zone if the Exception
Test is passed. Essential infrastructure
permitted in this zone should be
designed and constructed to remain
operational and safe for users in time of
flood.

All development proposals in this zone
should be accompanied by a FRA.
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Flood Zone 3a (High probability)

This zone comprises land assessed as
having a 1 in 100 or greater annual
probability of river flooding (>1%) or a 1 in
200 or greater annual probability of flooding
from the sea (>0.5%) in any year.

The water-compatible and less vulnerable
uses in Table 2 are appropriate in this
zone. The highly vulnerable uses should
not be permitted in this zone.

The more vulnerable and essential
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Table 1: Flood Zones

Flood Zone

Definition

Flood Zone 1 (Low probability)

Land falling into FZ1 has a less than 1 in
1000 annual probability of river or sea
flooding (>0.1%) All land uses are
considered appropriate in this zone.

Flood Risk Assessments are required on
sites one hectare or above.

Flood Zone 2 (Medium probability)

This zone comprises land assessed as
having between a 1 in 100 and 1 in 1000
annual probability of river flooding ( 1%-
0.1%) or between a 1 in 200 and 1 in 1000
annual probability of sea flooding (0.5%-
0.1%) in any year).

The water—compatible, less vulnerable and
more vulnerable uses of land and essential
infrastructure are appropriate in this zone.
The highly vulnerable uses identified in
Table 2 are only appropriate in this zone
if the Exception Test is passed.

All development proposals in this zone
should be accompanied by a FRA.
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The Vision for the Alver Valley

The Alver Valley Country Park will be an interesting and exciting natural location for all
the community incorporating a variety of recreational and educational activities for
the whole community. It will be a place for having fun, exercising, exploring and
socialising. More local residents and others in South Hampshire will be able to enjoy
all the Country Park has to offer and utilise the enhanced facilities and services. The
Country Park will be a well-managed, safe and desirable place to visit.

1t will offer wildlife experiences and splendid views across the Solent, the Borough of
Gosport and beyond. Habitats will continue to be managed and where possible
enhanced; and the net increase of biodiversity will be integral to the establishment
and ongoing management of the Country Park. Heritage assets will be managed, their
significance understood and this will be communicated to visitors.
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