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1 INTRODUCTION 

1.1 Terms of Reference 

EnviroCentre Ltd has been commissioned by the Arran Access Trust to undertake a Flood Risk 

Assessment and Options Appraisal to support the sustainable remediation of the Fisherman’s Walk, a 

public footpath between Brodick and Cladach on the Isle of Arran, North Ayrshire.  The project has been 

supported by NatureScot, through the Better Places Green Recovery Fund.  

1.2 Scope of Report 

The scope of works includes a high-level review of the flood risk posed to the walkway from coastal, 

fluvial (watercourse) and pluvial (surface water) sources, with an options appraisal to identify the 

preferred options for remediation. Climate change and processes of erosion and deposition have also 

been assessed to promote a sustainable approach. Stakeholder consultation was highlighted as being 

vital to the scope, involving presentation of initial findings and recommendations, with subsequent 

integration of feedback. The results of the study have been summarised in this technical report, which 

includes outline recommendations for next steps. 

1.3 Report Usage 

The information and recommendations contained within this report have been prepared in the specific 

context stated above and should not be utilised in any other context without prior written permission 

from EnviroCentre. 

If this report is to be submitted for regulatory approval more than 12 months following the report date, it 

is recommended that it is referred to EnviroCentre for review to ensure that any relevant changes in 

data, best practice, guidance or legislation in the intervening period are integrated into an updated 

version of the report. 

Whilst the Client has a right to use the information as appropriate, EnviroCentre Ltd retain ownership of 

the copyright and intellectual content of this report.  Any distribution of this report should be controlled 

to avoid compromising the validity of the information or legal responsibilities held by both the Client and 

EnviroCentre Ltd (including those of third party copyright). EnviroCentre do not accept liability to any 

third party for the contents of this report unless written agreement is secured in advance, stating the 

intended use of the information. 

EnviroCentre accept no liability for use of the report for purposes other than those for which it was 

originally provided, or where EnviroCentre have confirmed it is appropriate for the new context. 
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2 FISHERMAN’S WALK 

2.1 Site Location & Background 

The Fisherman’s Walk is a circular route from Brodick to Cladach along the seafront, with an option to 

return to Brodick via a route a little further inland. It forms part of the wider Arran Coastal Way. This 

study concentrates on the stretch fronting Brodick Bay between Brodick and Cladach, between the Co-

op car park and Cladach Footbridge. This part of the route is marked on Figure 2-1. 

The walk closely follows the coastline, mostly routing along the top of the foreshore and through dunes. 

It crosses several watercourses that discharge into the bay, including the Glencloy Water, Glenrosa 

Water and Cnocan Burn. A coastal wetland area is crossed via a boardwalk between the Glencloy Water 

and Glenrosa Water. The most northerly part of the route does not have a formal pathway and users 

walk directly on the beach. 

Its location in a low-lying area fronting the coast means that the Fisherman’s Walk is exposed to coastal, 

fluvial, and pluvial processes.  Parts of the walkway are exposed to daily tidal inundation and the impacts 

of flood risk and erosion on the path are likely to be exacerbated by climate change. 

 

Figure 2-1: Fisherman’s Walk location 
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2.2 Topography  

The Fisherman’s Walk follows a relatively flat route varying between approximately 1.3 and 3.4 metres 

Above Ordnance Datum (mAOD), making it reasonably accessible to pedestrians (Appendix B).  

The town of Brodick and Brodick Golf Course are also relatively low-lying, and slope gently towards the 

coastline, with most of the town ranging between elevations of around 6 mAOD and 1.5 mAOD, although 

some areas set back from the coast do reach up to 30 mAOD.  Analysis of the Digital Terrain Model 

(DTM) indicates that the landscape becomes steeper moving away from the coast, particularly in the 

woodland areas (e.g. Stronach Wood reaching a height of over 110 mAOD).  

2.3 Geology 

The British Geological Society (BGS) (1:50,000) Superficial Geology maps identify the surrounding area 

as being composed of several deposits as shown in Figure 2-2. For the most part, the path routes through 

Raised Marine Beach deposits, with a strip of Marine Beach deposits to the east of the footpath along 

the bay. Pockets of Alluvial and River Terrace deposits are located to the west, associated with the 

Glenrosa Water, and subject to historic quarrying.  Devensian Till and Glaciofluvial deposits are also 

located to the north and south west.  

 

Figure 2-2: Superficial geology 

 

The BGS (1:50,000) bedrock geology maps identify the surrounding area as being underlain by several 

bedrock types (Figure 2-3). The underlying bedrock of the footpath is predominantly Sandstone and 
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Subordinate Breccia, however there are some linear formations in the northern area comprised of 

Limestone Coal, Scottish Coal Formation, Sandstone and Argillaceous Rock.  

 

Figure 2-3: Bedrock geology 

2.4 Environmental Designations 

The northern half of the route (beyond the Glenrosa Water) is a National Scenic Area for tourism and 

there is small area of Ancient Woodland west of the footpath in the golf course. These are the only 

designations that directly apply to the study area. The importance of coastal habitats has been 

acknowledged through classification as a Biodiversity Action Plan habitat, with specialist habitats such 

as sand dunes, salt marsh and coastal grassland mosaics identified as unique features. 

2.5 Historic Mapping & Morphological Change 

A historical review has been undertaken, including review of historic mapping (National Library of 

Scotland, n.d.), aerial photography, and other available datasets.  

At the centre of the bay, the estuary of the Glenrosa Water forms a relatively large tidal delta, which was 

historically partially enclosed behind a long barrier spit, extending from the southern end of the bay.  In 

the period 1843-1882 this spit is shown to divert the Glenrosa Water (together with the Glencloy Water) 

to discharge into Brodick Bay approximately 550m north of its current discharge location (Ordnance 

Survey Six Inch map; Figure 2-4).  

By 1895, the spit is shown to be breached into two parts at the mouth of the Glenrosa Water (1888-1913 

Ordnance Survey Six Inch map; Figure 2-5).  The straight planform of the new Glenrosa outlet at this 
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time is potentially indicative of an engineering intervention (realignment), although there are no signs of 

built defences in the study area on any of the historic maps reviewed. Alternatively, this spit breach may 

have occurred as a result of a significant high flow event within the Glenrosa Water.   

 
Figure 2-4  Ordnance Survey Six Inch map, surveyed 1864  

(Reproduced with the permission of the National Library of Scotland) 

 
Figure 2-5  Ordnance Survey Six Inch map, surveyed 1895  

(Reproduced with the permission of the National Library of Scotland) 

Barrier spit 
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Figure 2-6 shows a significant change in the delta arrangement between 2005 and 2020, with retreat 

of the shoreline between the Glenrosa and Glencloy Waters, and the loss of the former confluence 

between the watercourses.  The discharge point of the Glenrosa Water is shown to have been 

migrating southwards around a southward accreting spit, eroding into a former branch of the Glencloy 

Water on the southern channel margin. The Glencloy Water now discharges separately into the bay, 

around 170m to the south.  The red lines on this figure provide a reference point for comparison, 

where the vegetated boundary has retreated by over 110m inland within 15 years.  The yellow lines 

indicate the lengthening of the spit by approximately 75m. 

 

  

Figure 2-6  Coastal change 2005 (left) to 2020 (right).   

 

Figure 2-7 shows the historic change in beach morphology for the stretch of coastline along the 

Fisherman’s Walk.  Variation in mapping techniques over time introduces uncertainty, particularly around 

the intertidal zone; but in general terms, there appears to have been a trend of beach narrowing over 

time to the north and south of the Glenrosa Water delta. In the northern section of the bay the mapped 

beach narrowed by approximately 15m between the 1843-1882 OS Six Inch map and the 1888-1913 

equivalent map. In the southern section the mapped beach narrowed by 60m between 1882 and 1948.  

Map source: Google, Image ©2021 Getmapping plc   

 

Map source: Google, Image ©2021 CNES / Airbus 
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Figure 2-7: Historic beach extents 

(Note that the aerial imagery in this map predates the loss of the Glenrosa / Glencloy confluence) 

Analysis of the historic OS maps have also been used to digitise the Mean High Water Spring (MHWS) 

and Mean Low Water Spring (MLWS) levels. In general, in the northern part of Brodick Bay the MLWS 

and MHWS shifted inland between 1843-1948, by up to 90m for the MLWS and up to 50m for MHWS. 

In the southern section of Brodick Bay the MLWS extent has shifted both inland and seaward over time, 

overall shifting approximately 20m seaward between 1843 and 1948 mapping around the Glenrosa 

estuary.  

The Dynamic Coast National Coastal Change Assessment (NCCA) for Cell 6a.41 at Brodick Bay provides 

information on historic morphological change in the area1. This suggests that since 1890 the MHWS 

position has shifted inland by up to 70m in the south of the Brodick Bay. The report notes that in 1890 

the beach was fronted by a long spit that extended north across the Glenrosa Water, but this had 

retreated landward by around 30m by 1978. By 2014 the equivalent contour was noted to be a further 

20m landward. In the northern part of Brodick Bay, the MHWS retreated around 30m between 1890 and 

1978 and an additional 10m by 2014. Giving a 40m loss between 1890 and 2014. 

The NCCA report indicates that the erosion of Brodick beach is directly attributable to the “ill-advised 

removal of sand from this beach in the 1970s and 1980s”. This is supported by anecdotal evidence from 

a golf club member who recalled lobbying against the removal of approximately 6,000 tonnes of sand 

per year at that time.   

 
1 Hansom, J.D., Fitton, J.M., and Rennie, A.F., (2017) Dynamic Coast - National Coastal Change 

Assessment: Cell 6 - Mull of Kintyre to the Mull of Galloway, CRW2014/2. 
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North Ayrshire Council installed remedial measures in the south of the bay including large geotextile 

sandbags in 2015, together with boulder groynes near the outlet of the Glencloy Water, supported by 

the Brodick Improvements Committee and Arran Trust.  These measures were primarily put in place to 

prevent exposure of the old Brodick Coup, a historic landfill which lies immediately behind the beach to 

the south of the Glencloy Water; although the success and sustainability of these measures appears to 

have been limited.  

In 2016, thousands of tonnes of sand dredged for new ferry pier works in Brodick were fed to the 

southern beach.  However, the material has subsequently been largely transported towards the north by 

storm action and long-shore drift, despite the installation of the groyne.  North Ayrshire Council have 

developed plans to provide additional protection in this area using boulder riprap and fishtail groynes, 

intended to counter further erosion in this area.  

Although erosive losses continue to the south and north, as described above there is an indication that 

the accretion towards the centre of the bay is encouraging spit formation around the Glenrosa delta, and 

this is likely to have been enhanced by the migration and re-working of the beach replenishment material.  

Figure 2-8  further examines the development of the spit which has been accreting in a southward 

direction on the northern shore of the Glenrosa estuary, which has extended seaward over time in recent 

decades. On the Dynamic Coast website2 this area of the coastline has been shown to be dominated by 

accretion processes and this is predicted to continue into the future (Appendix C).  

 

Figure 2-8: Spit morphology over the last decade 

 

The historic spit, formed by longshore drift processes, would have provided a degree of natural defence 

from wave and tidal action to the shoreline. The breach of the spit in the late 1800s, possibly by 

 
2 Dynamic Coast (2021) Dynamic Coast: Scotland’s Coastal Change Assessment Dynamic Coast - 

Scotland's NCCA 

http://www.dynamiccoast.com/
http://www.dynamiccoast.com/
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engineered realignment of the Glenrosa Water, and subsequent commercial exploitation of sand 

deposits in the late 1900s, together with changes to sea levels and the wave climate driven by climate 

change and development, have led to the depletion of the spit, and the increased the exposure of the 

shoreline to direct wave and tidal action. The more recent spit formation (this time extending southwards 

from the northern part of the bay), whilst disruptive to the local coastline in the short-medium term, 

indicates a degree of natural recovery in coastal processes towards the longer-term. 

2.6 Consultation 

To support this assessment the following statutory consultees were consulted and responded as set 

out below: 

• Scottish Environment Protection Agency (SEPA):  

Due to an ongoing cyber-attack at the time of consultation (Jan 2021), SEPA were unable to 

respond to the initial enquiry, or follow-up emails. At the time of writing, SEPA media releases 

indicate that they are still unable to respond to most consultations. 

 

• Scottish Water:  

On the 25th March 2021, Scottish Water provided their flood records between 2003 and the 

current day. The records predominantly refer to complaints made by members of the public 

regarding surcharging sewers with a few records of pollution on the beach or in watercourses 

caused by overflowing combined or foul sewers. Many records refer to “chokes” or blockages 

of the system. A plan provided by Scottish Water of the wider area of Brodick suggests that 

most of the town is served a combined sewer network. Only a few areas are served by a separate 

foul and surface water network. The plans suggest that most of the Scottish Water infrastructure 

is set back from Brodick Beach on the landward side of the A841. However, a combined sewer 

appears to cross the Glenrosa Water close to (or at) the Glenrosa Water bridge where the 

Fisherman’s Walk crosses this watercourse.   

 

• North Ayrshire Council:  

Various departments were consulted by EnviroCentre and / or Arran Access Trust. The Council 

provided information on previous studies, including assessment and design information relating 

to coastal defences. The Flood Team provided plans for the ongoing scour protection works at 

the lower end of the Glencloy Water. 

 

• NatureScot (formerly Scottish Natural Heritage, SNH):  

No response at the time of writing. 

 

• Historic Environment Scotland (HES): Responded to the consultation and provided links to 

the nearest designated heritage assets. They indicated that “due to the lack of designated assets 

and nature of the proposals they would not expect to be consulted any further”. 

 

• Marine Scotland: No response at the time of writing. 

 

Crown Estate Scotland typically own much of the Scottish foreshore; however, in the case of Brodick 

Bay it is understood that the foreshore is owned by Arran Estates.  Landowners within the study area 

include Arran Estates, Brodick Golf Club and North Ayrshire Council.  Other key stakeholders are the 

local community, Arran Access Trust, Arran Community Council, local fishery groups and local amenity 

users e.g. golf club members, visitors, and tourists.   
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The stakeholder group were consulted, and details on engagement and feedback are reported in further 

detail in Section 5.  

2.7 Evidence of Flooding & Erosion 

As part of the National Flood Risk Assessment, SEPA identified areas where the potential impact of 

flooding is “sufficient to justify further assessment and appraisal”. These areas are referred to as 

Potentially Vulnerable Areas (PVAs). This information is presented at a catchment level and this does 

not imply that all areas within a PVA are subject to flood risk or that areas outside a PVA are not at flood 

risk. 

The SEPA Potentially Vulnerable Area (PVA) for the Isle of Arran (reference 12/08) indicates that Brodick 

is considered to be at risk of flooding from coastal sources, with the A841 road and nearby properties 

noted to be at risk. The Fisherman’s Walk lies closer to the sea than this road, suggesting it is also at 

risk of flooding from coastal sources. The SEPA PVA also states that coastal erosion is known to occur 

in the area of Brodick Beach and in particular at Brodick Golf Course, which lies immediately inland from 

the Fisherman’s Walk. 

The Ayrshire Shoreline Management Plan3 of 2018 provides some information on flood risk to Brodick, 

as part of sub-cell A1. This document states that circa 40 residential and non-residential properties were 

found to be at risk of flooding in a 1 in 200 year coastal flood event, although these figures also include 

Lochranza and Sannox. It is also stated that approximately 2km of road is considered likely to be at flood 

risk from coastal sources during a 1 in 200 year event. Again, this includes Lochranza and Sannox. 

The Arran Banner has published a number of reports on flooding of Brodick Beach. An article from 

February 2018 details proposals to protect the shoreline in the Ayrshire Shoreline Management Plan 

(see above). A number of references are also made to the Dynamic Coast Project (See Section 3.4). 

The newspaper also provides a photo of erosion of the Fisherman’s Walk in approximately 2016. This is 

shown in Figure 2-9. 

 

Figure 2-9: Photo taken from Arran Banner showing erosion of the Fisherman’s Walk in 2016. 

 

 
3 RPS, (2018) Ayrshire Shoreline Management Plan, IBE1107/D03 
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Recent photos of the Fisherman’s Walk were provided by the Arran Access Trust during a period of high 

tide. These show that water comes right up to and floods parts of the walk during higher tides, with 

localised areas of active erosion and deposition evident. It was indicated that the Fisherman’s Walk is 

flooded relatively frequently through normal tidal cycles, not only during larger storms. Figure 2-10 

shows high tide inundation and mobile sediment deposits in the vicinity of the boardwalk, to the north of 

the Glencloy Water.   

Figure 2-11 and Figure 2-12 are aerial photographs provided by the Arran Access Trust (taken by 

Positive Pictures in March 2021) demonstrating erosion along the shoreline to the north of the 

boardwalk. 

 

Figure 2-10: Board walk at high tide 

 

 

Figure 2-11: Active erosion of the path to the north of the boardwalk  

 



Arran Access Trust April 2021 

Fisherman’s Walk, Arran; Flood Risk Assessment & Options Appraisal 

12 

 

 

 

Figure 2-12: Active erosion along the golf club boundary, exposing informal defences  

 

Several studies have been conducted into flooding and erosion at Brodick Bay. One such study from 

2010 was the ‘Brodick Beach Initial Assessment of Erosion’, by Royal Haskoning4. This study collated 

historical information, identified changes in the beach morphology over time and made 

recommendations to mitigate against the erosion.  

A subsequent study in 2015 by AECOM, ‘Brodick Beach Coast Protection Outline Optioneering & Design 

Report’5, puts forward options to reduce erosion to the beach. This study provides information on 

problems with erosion of Brodick Beach and explains that measures introduced in 2010, such as the use 

of geotextile bags to protect waste material from exposure and supporting measures such as marram 

grass planting and fencing have not been successful. The lack of success was attributed to the action of 

high waves exposing the sediment and loosening the geotextile bags, suggesting that this measure is 

not sustainable in this location. 

In 2015 North Ayrshire Council also commissioned a Preliminary Options Appraisal study6 for part of the 

Fisherman’s Walk. This document was commissioned to address problems relating to tidal and fluvial 

scour issues affecting the accessibility of the path and threatening the future integrity of the route. The 

document explored options to realign the route between the Glencloy Water and Glenrosa Water. Three 

options were put forward, and the study concluded that the preferred option would be to maintain the 

existing route but add measures to better protect the route. However, ultimately this option was not 

progressed by the Local Authority.  The Arran Access Trust installed the raised boardwalk (as shown in 

Figure 2-10 as an alternative, with support from local volunteers. 

 
4 Royal Haskoning (2010) Brodick Beach, Initial Assessment of Erosion. North Ayrshire Council 
5 AECOM (2015) Brodick Beach Coast Protection Outline Optioneering & Design Report. North 

Ayrshire Council 
6 AECOM (2015) Preliminary Options Appraisal Fisherman’s Walk Coastal Path, North Ayrshire Council 



Arran Access Trust April 2021 

Fisherman’s Walk, Arran; Flood Risk Assessment & Options Appraisal 

13 

 

2.8  Site Walkover 

A site walkover was undertaken on 2nd March 2021, during dry weather, when tidal levels were in the 

upper range of the cycle, in the hours spanning the afternoon high tide at 14:16 hours. A photographic 

walkover is provided in Appendix A.   

Along the southern part of the study reach, it was noted that the engineered geotextile bag structure put 

in place to prevent erosion inland (toward the historic landfill behind it) has been compromised and is in 

a state of disrepair.  The beach is relatively steep and exposed to frequent exposure to tidal and wave 

action.  The marram grass cover had failed to establish, and the covering layer of sand has been eroded 

away, exposing the sandbags to direct wave action, trampling, vandalism, and UV degradation. It has 

also been indicated that fence posts were driven into the bags several years ago, although these are no 

longer evident.  The groyne to the north of the beach appears to be giving some degree of localised 

protection, but local stakeholders are eager for maintenance actions to be prioritised. 

Bank protection on the lower reaches of the Glencloy Water was noted to be partially constructed, and 

it is understood that the works were undertaken on an urgent, temporary basis to prevent exposure of 

historic landfill materials behind the right (south) bank.  Immediately upstream of the works there are 

signs of significant bank erosion and slumping on the right bank, which may be associated with 

hydromorphological impacts from the recent channel works downstream, as well as a dense stand of 

Japanese knotweed on the opposite bank which is encouraging accretion of sediments.  

From the Glencloy Water northwards, there were a number of flooded sections noted along the length 

of the route, and it was witnessed that users tended to take diversions through areas of scrub or through 

the golf course to avoid the floodwater; with pedestrian-induced erosion noted in some localised areas.  

Although the walkover was undertaken during a national COVID-19 lockdown, it was noted that the path 

was being well-used by locals and would be expected to be a relatively busy route under more typical 

conditions, particularly through the summer. Several local users commented that the Fisherman’s Walk 

did not flood so frequently in the past, and that erosion seems to have been exacerbated in recent years.  

The sustainability of the boardwalk was also queried, as volunteer maintenance efforts have been 

substantial to date due to the high mobility of surrounding sediment deposits. 
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3 FLOOD RISK & COASTAL PROCESSES 

An assessment has been undertaken to determine flood risk and the impact of coastal processes on the 

Fisherman’s Walk based on available data from national databases and other relevant studies.  

Flood risk is typically described using the “return period” concept, which is the theoretical average time 

between flood events of a given magnitude. For reference, a 1 in 2 year event has a 50% statistical 

chance of being exceeded in any one year, with a 1 in 50 year event having a 2% chance of being 

exceeded and a 1 in 200 year event having a 0.5% chance of being exceeded in any one year. This 

means that a 1 in 2 year event is a smaller event that is likely to occur more frequently than the larger, 

but less frequent, 1 in 200 year event. 

In a coastal setting, flood events associated with coastal, watercourse and surface water sources can 

interact in any combination depending upon the magnitude and timing of tidal cycles, storm surge and 

rainstorm events.  As an example, a 1 in 2 year coastal flood could occur independently of, or in 

combination with, a 1 in 10 year watercourse flood. 

3.1 Extreme Sea Levels 

Extreme Sea Level data is available around the UK coastline for return periods from the T1 (1 in 1 year 

event) to the T10,000 (1 in 10,000 year event) for 2017. For the purposes of this report this is referred 

to as the SEPA Coastal Flood Boundary (CFB) dataset7. These values include for the effect of storm 

surge but do not allow for the impact of waves. This is considered separately.  The nearest CFB datapoint 

to Brodick is the ARRAN_0 point that lies off the coast of Brodick.  

To adjust the 2017 extreme sea levels to the current day (2021) level and to incorporate an allowance 

for climate change, the United Kingdom Climate Predictions 2018 (UKCP18) online interface8 is used. 

This online database provides sea level anomalies for marine projections around the UK coastline. These 

values equate to the relative change in sea level. The data is available for a selection of different 

emissions scenarios, depending on whether climate change continues at its current pace or is reduced 

through government policies. The Representative Concentration Pathway (RCP) scenario selected to 

adjust the extreme sea levels was the RCP 8.5 High Emissions scenario, in line with standard SEPA 

guidance. This is the recognised as the most conservative emissions scenario and represents a worst-

case outcome. The 95th percentile sea level increase was employed. This provides the most conservative 

results of those from the RCP 8.5 scenario. 

The predicted increase in sea level between 2021 and 2100 is around 0.85m which is the equivalent 

increase recommended by SEPA in their climate change guidance9 for flood risk assessment for the 

Clyde basin (in relation to land use planning purposes).  

The estimated Extreme Sea Levels for a selection of return periods and years are provided in Table 3-1.  

These estimates suggest that a current day 1 in 50 year flood will become the equivalent of a 1 in 2 year 

 
7 SEPA (2020) Coastal Flood Boundary Dataset Coastal Design Sea Levels - Coastal Flood Boundary 

Extreme Sea Levels (2018) - data.gov.uk 
8 UKCP18 (2021) Product Selection - UKCP (metoffice.gov.uk) 
9 SEPA (2019) Climate change allowances for flood risk assessment in land use planning, LUPS-CC1 

Climate change allowances for flood risk assessment in land use planning (sepa.org.uk) 

https://data.gov.uk/dataset/73834283-7dc4-488a-9583-a920072d9a9d/coastal-design-sea-levels-coastal-flood-boundary-extreme-sea-levels-2018
https://data.gov.uk/dataset/73834283-7dc4-488a-9583-a920072d9a9d/coastal-design-sea-levels-coastal-flood-boundary-extreme-sea-levels-2018
https://ukclimateprojections-ui.metoffice.gov.uk/products
https://www.sepa.org.uk/media/426913/lups_cc1.pdf
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flood by the year 2080.  As acknowledged above, these are noted to be conservative estimates which 

provide an indication of the potential extremes that may occur in the future. 

Table 3-1: Extreme Sea Levels for a Selection of Return Periods and Years (mAOD) 

Year T2 T10 T25 T50 T100 T200 T1000 

2021 2.77 3.06 3.22 3.35 3.48 3.61 3.92 

2050 3.04 3.33 3.49 3.62 3.75 3.88 4.19 

2080 3.35 3.64 3.80 3.93 4.06 4.19 4.50 

2100 3.62 3.91 4.07 4.20 4.33 4.46 4.77 

 

Drawing 174552_GIS001 in Appendix D shows the predicted extents of a range of coastal flood events 

based on based on the LiDAR DTM data. Figure 3-1 and Figure 3-2 indicate the extent of flooding from 

the Highest Astronomical Tide (HAT) and 1 in 2 year event, for current day and climate change flooding 

scenarios (2100). These maps highlight that under current conditions significant sections of the route 

are inundated by higher tides (Mean High Water Spring, MWHS, and HAT events), and that most of the 

footpath would be inundated during the 1 in 2 year event. With sea levels predicted to rise by around 

0.27m by 2050, and 0.85m by 2100, the flood risk posed to the Fisherman’s Walk is likely to increase 

year on year. 

 

Figure 3-1: Highest Astronomical Tide flood extents (current day and 2100) 
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Figure 3-2: 1 in 2 year flood extents (current day and 2100) 

 

 Wave Allowance 

The SEPA CFB dataset does not include an allowance for waves. Wave heights are predominantly 

controlled by water depth, with waves unable to maintain their height once they move into shallow water, 

ultimately breaking. Wave height is therefore controlled by the local bathymetry and sea level. 

Brodick Bay is located on the eastern side of Arran and is partially sheltered from the large south-

westerly waves originating from the Atlantic. Waves reaching the study area are limited to those 

originating predominantly from the Firth of Clyde to the east, between Arran and the mainland. 

The study ‘Brodick Beach, Initial Assessment of Erosion4 was commissioned by North Ayrshire Council 

and published in 2010. This document provides information on the nearshore wave climate at Brodick 

Bay, stating that it is dominated by waves originating from an EES direction. The majority of these waves 

were found to have a significant wave height of between 0.5m and 1m. Less than 4% of these waves are 

of a greater height, although the results suggest that waves originating from the east could reach heights 

of between 2m and 2.5m. 

The ‘Brodick Beach Coast Protection Outline Optioneering & Design Report’5 (AECOM 2015) also 

included an assessment of wave conditions. The results of this assessment, allowing for a north-easterly 

fetch of 22km and an easterly fetch of 31km, gave a 1 in 5 year significant wave height of 2.08m, a 1 in 

10 year significant wave height of 2.20m and a 1 in 50 year significant wave height of 2.5m. The results 

correspond with those of the Brodick Beach, Initial Assessment of Erosion.  
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The Ayrshire Shoreline Management Plan3 of 2018 provides information on wave attack. This report 

indicates that maximum significant wave height approaching the shore within sub-cell A1 between 

Lochranza and Clauchlands Point is typically around 1m.  

These documents suggest that the majority of waves do not reach a significant wave height in excess of 

1m, although waves in of 2.5m or more in height may be possible during extreme events. 

3.2 Fluvial Flood Risk 

There are three main watercourses that discharge into Brodick Bay. These are the Glencloy Water, the 

Glenrosa Water and the Cnocan Burn. 

SEPA provide access to Flood Maps10 for general planning purposes to gauge indicative flood risk to 

wide-scale areas. While not suitable for site-specific flood risk assessment, these maps do give an 

indication of the flood risk posed to wider areas. 

The SEPA Flood Maps suggest that riparian areas adjacent to the Glencloy Water, Glenrosa Water and 

Cnocan Burn are liable to flooding in a 1 in 10 year event (as indicated on Drawing 174552-GIS001, 

Appendix D). The parts of the Fisherman’s Walk closest to these watercourses would likely be flooded 

in this scenario for distances of up to approximately 200m in places. Wider spread flooding is predicted 

in the 1 in 200 year and 1 in 200 year + climate change fluvial flooding scenarios, with much of the route 

likely to be impassable in these events.  

3.3 Pluvial Flood Risk 

The SEPA Flood Maps suggest that the Fisherman’s Walk is not at a particularly high risk of flooding 

from surface water sources. Very little surface water flooding is shown in areas to the east of the A841.  

Overland flow analysis has also been carried out using ArcGIS mapping software to assess overland 

flow pathways within the surrounding area (Appendix B). The analysis suggests that most of the surface 

water draining through the landscape is naturally intercepted by the watercourses (particularly the 

Glenrosa Water), limiting the accumulation of surface water over the golf course and Fisherman’s Walk. 

Further to this, the golf course has a drainage network designed to route overland flows and shallow 

groundwater through defined conduits into Brodick Bay.  The risk of pluvial flooding to the Fisherman’s 

Walk is therefore considered minimal.  

3.4 Coastal Processes 

See also section 2.5 for historic context on coastal morphology. 

Information on coastal processes for Arran is available in the Ayrshire Shoreline Management Plan3 for 

Sub-cell A1 and the Dynamic Coast National Coastal Change Assessment (NCCA) for Cell 61. A 

representative map is provided in Figure 174552-GIS003, Appendix C. 

The Ayrshire Shoreline Management Plan indicates that Brodick Bay is dominated by the presence of a 

sandy beach backed by a machair-like surface. Brodick Bay and Lochranza, are noted as the principal 

sediment sinks within Sub-cell A1. This document also states that the main area of erosion in Sub-cell 

 
10 SEPA (2020) SEPA Flood Maps  SEPA Flood Maps Link 

https://sepaweb.maps.arcgis.com/apps/webappviewer/index.html?id=af65c9d2858a4ebc960c56598d8e2559&showLayers=FloodMapsBasic_5265;FloodMapsBasic_5265_0;FloodMapsBasic_5265_1;FloodMapsBasic_5265_2;FloodMapsBasic_5265_3;FloodMapsBasic_5265_5;FloodMapsBasic_5265_6;FloodMapsBasic_5265_7;FloodMapsBasic_5265_9;FloodMapsBasic_5265_10;FloodMapsBasic_5265_11&marker=261306;794391;27700;;;Search%20location&scale=16000
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A1 is located at Brodick where it is estimated that by 2050, 3 non-residential properties would be at risk 

of erosion. This would increase to 1 residential and 5 non-residential properties by 2100.  

Both the Dynamic Coast NCCA document and Ayrshire Shoreline Management Plan suggest that 

Brodick Beach is at risk of erosion in places, which puts stretches of the Fisherman’s Walkway at risk. 

 Erosion 

The Ayrshire Shoreline Management Plan provides outline information on existing coastal defences put 

in place to minimise erosion. The coastline adjacent to Brodick Castle (to the north of the bay) is noted 

to be defended by a series of gabion, concrete, and masonry walls. There is also an old masonry pier/ 

harbour noted along this section of coastline.  The report further explains that there is a rock armour 

revetment at the northern extent of the Brodick Golf Course, and another rock armour revetment leading 

into coastal protection formed of sandbags south of the outlet of the Glenrosa Water. The coastline along 

the Brodick Frontage is protected by a combination of masonry and concrete walls along with concrete 

and rock armour revetments. Some of the revetments have gabions to provide additional stabilisation. 

A review of the existing literature suggests that the levels on Brodick Beach have become progressively 

lower over time, reducing by between approximately 0.5m and 1m in the years between 2000 and 2010, 

adjacent to the “Wee” Co-op Car Park at the southern end of the Fisherman’s Walk. The Brodick Beach 

Initial Assessment of Erosion4 suggests that there has been significant reshaping of the beach from this 

car park for around 150m in a northerly direction, changing from a convex to a concave shape, indicating 

“severe erosion of the lower foreshore” according to the study. The report refers to a continuing scarp 

along the crest of the beach, with evidence of erosion, to the north towards the location where the 

Fisherman’s Walk crosses the Glencloy Water.  

A little further to the north, the report refers to a significant change in the sand spit at the mouth of the 

Glencloy Water between 2005 and 2010. The report also refers to erosion of 2m on the golf course to 

the south of the Glenrosa Water. To the north of the Glenrosa Water the report refers to there being an 

increase in beach material against a wall protecting the A841 road but does suggest the shoreline has 

been cut back. 

The literature documents significant changes in the shoreline of Brodick Bay over a relatively short 

period of time, with erosion having occurred across much of the shoreline.  These effects are evident in 

the ongoing erosion of parts of the Fisherman’s Walk and of existing coastal defences, and these trends 

are predicted to continue into the future. 

 Sediment Drift 

The report ‘Brodick Beach, Initial Assessment of Erosion’4 suggests that the processes occurring along 

the shoreline go through periods of stability with changes being caused by slight adjustments in the 

wave climate. It also notes that there is an interaction with the banks and channels of the watercourses 

that discharge into the bay. This means that sediment drift / transport is predominantly controlled by the 

wave climate, with waves originating from the east causing accretion close to the mouth of the Glenrosa 

Water and sediment from the northern and southern parts of the bay drifting towards this central area. 

Waves originating from the north-east-east, however, would likely result in sediment drift and accretion 

of sand towards the southern beach.   

The report also highlights that the interaction of the drift with the watercourses also has an impact on 

the shoreline, with the waves attempting to close off the mouth and the river trying to push through. This 

leads to complex dynamics and instability, particularly around the Glenrosa delta.  The balance between 

morphological processes is likely to adjust following storm events and with seasons. 
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As described in section 2.5, the historic spit, formed by longshore drift processes, would have provided 

a degree of natural defence, and its depletion has increased the exposure of the shoreline to direct wave 

action and erosion. The more recent spit formation, whilst locally disruptive over the short-medium term, 

may indicate a degree of natural recovery in coastal processes and natural defence towards the longer-

term. 

3.5 Future Conditions 

The UK Government has published a range of climate projection reports and data for use in the 

assessment of climate change risks to support adaptation to a changing climate. The latest set of 

comprehensive reports produced by UK Climate Projections was published in 2018 (UKCP18)11 and 

provides future climate projections for land and marine regions as well as observed (past) climate data. 

The climate projections are presented for a range of different scenarios or Representative Concentration 

Pathways (RCPs), which reflect different assumptions on future economic, social, and physical changes 

to our environment that will influence climate change. The RCP predictions for mean sea level change 

based on an average of UK ports, along with the spatial pattern of sea level change around the UK 

coastline at year 2100 is shown in Figure 3-3. Review of these predictions highlights that the Firth of 

Clyde is within a zone of moderate sea level change in a UK context. 

The UKCP18 wind speed analysis concludes that there are no compelling trends in storminess, as 

determined by maximum gust speeds, from the UK wind network over the last four decades.  The global 

projections show an increase wind speeds over the UK for the second half of the 21st century for the 

winter, associated with an increase in frequency of winter storms over the UK, while overall there is no 

trend in the wind speed over the UK. 

 

 
11 UKCP18, 2018, UK Climate Projections 

https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/index  

https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/index
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Figure 3-3: UKCP18 sea level change based on average of UK ports (left) and spatial change at 

2100 (right) 

 

The likely impact of climate change on wave height remains an area of significant uncertainty. SEPA 

climate change guidance12 does not provide recommended allowances. It is noted that the size of waves 

at the coast is often limited by depth of water, and therefore rising sea levels are likely to have a greater 

impact on wave overtopping. 

The NCCA1 details the future vulnerability of Brodick Bay to coastal processes. The document states 

that using rates of erosion from 1978 to 2014 and projecting them forward to 2050 reveals a substantial 

length of Brodick Bay to be of concern with a 600m length of the beach in the north expected to recede 

by up to 20m.  This refers to the part of the Fisherman’s Walk that runs directly on the beach, where the 

beach is noted to be backed by sand dune and the northern part of the golf course.  

The document states that in the south a length of almost 200m could erode inland by up to 15m. The 

report states that the beach is backed by the southern part of the golf course as well as a pathway 

 
12 SEPA (2019) Climate change allowances for flood risk assessment in land use planning SEPA 

Climate change allowances Link 

https://www.sepa.org.uk/media/426913/lups_cc1.pdf
https://www.sepa.org.uk/media/426913/lups_cc1.pdf
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(Fisherman’s Walk), recreational areas, car park and buildings that will be placed at increasing risk in 

the future. Additional concerns relate to the potential exposure of historic landfill materials in this area. 

The NCCA also emphasises that projections show that the MHWS could be some 100m island from its 

existing position by 2050, although this is noted to be a possible overestimate. It should be emphasised 

that the document does suggest that there will be accretion of sand towards the centre of the beach at 

the mouth of the Glenrosa Water. 

In overview, the low-lying, coastal location of the Fisherman’s Walk makes it vulnerable to flooding and 

erosion. A review of historic trends and future climate change projections indicates that these risks are 

likely to increase significantly, and so a sustainable management strategy is required to secure the future 

of the path. 
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4 MANAGEMENT OPTIONS 

4.1 Management Strategy 

The Arran Access Trust has expressed their intention to ensure access is still provided along 

Fisherman’s Walk into the future. However, the Trust has noted that the current situation is not 

sustainable, due to the frequent flooding of the Fisherman’s Walk, erosion of the pathway and 

requirement for frequent and costly maintenance. Conscious of climate change, the Trust is seeking a 

more sustainable solution to support adaptation and maintain access into the future. 

The development of a coastal flooding and erosion management strategy should consider a number of 

factors including technical, economic, social, and environmental criteria. It is important to consider how 

the option would manage risk to people and property, how long it would be effective, how much it would 

cost, how it would be built and maintained, what impact it would have on local people and visitors, and 

also what effect it would have on the surrounding environment and coastal processes. Health and safety 

for users is an important consideration in the process.   

Broadly there are four possible management strategies for coastal erosion, as set out in Table 4-1. 

Table 4-1: Coastal Erosion Management Strategies 

Management Strategy Description 

No active intervention Leave natural processes to take their course. This may result in 

frequent flooding and erosion, requiring frequent maintenance and, 

ultimately, the loss of the Fisherman’s Walk over time. 

Active intervention  

(hold the line) 

Maintain, adapt, and improve defences where required, or install new 

defences to maintain the current line of the Fisherman’s Walk. 

Managed realignment Realign the Fisherman’s Walk, or parts of it, to a more sustainable 

route, setting it further inland away from areas of risk. 

Adaptive management Monitor changes and respond with planned but flexible interventions 

over time. 

 

One of the main challenges for long-term planning in the study area is the highly dynamic nature of the 

environment, with storms potentially leading to overnight changes in beach profile.   

The preferred management strategy is likely to involve a combination of active intervention and 

managed realignment, undertaken using an adaptive management approach, which will enable the 

Trust to phase investment of resources strategically over time. 

4.2 Management Zones  

To support management planning, the route has been divided into four zones with distinct 

characteristics and management needs. These are detailed in Table 4-2 and shown on Drawing 

174552-GIS005, Appendix F. 
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Table 4-2: Fisherman's Walk Zones 

Zone Direction Description Approximate Length 

Zone 1 South 

 

 

 

 

 

 

 

North 

Zone between the “Wee” Co-op car park and 

the Glencloy Water. Active erosion of existing 

defences. 

200m 

Zone 2 Zone from the Glencloy Water to the Glenrosa 

Water, including a boardwalk extending along 

roughly half of its length.  Dynamic area 

dominated by sediment drift processes, with 

localised erosion to the north of the boardwalk. 

500m 

Zone 3 Zone running from the Glenrosa Water north, 

where partial protection from wave action is 

given by dunes. 

650m 

Zone 4 Section along the beach without a formal path, 

leading to Cladach footbridge. Erosion at 

interface between beach and golf course. 

 

500m 

 

In order to establish the feasibility of potential management opportunities within each zone, consideration 

of potential constraints is required. 

4.3 Constraints 

 Erosion & Flooding 

The results of the Flood Risk Assessment (Drawing 174552-GIS001, Appendix D) suggest that much of 

area to the east of the A841 is at risk of flooding from around the T2 (1 in 2 year) coastal flood event. 

This risk is predicted to increase with climate change, limiting the options to realign the Fisherman’s 

Walkway via an alternative route along the beach without raising the levels of the walkway. 

There are three stretches of the Fisherman’s Walk which currently lie above this T2 level. The first stretch 

is roughly equivalent to Zone 1, starting from the “Wee” Co-op Car Park heading north, which lies above 

the T2 water level for around 170m. This connects into Zone 2, which has the raised boardwalk crossing 

the Glencloy Burn, and runs adjacent to the Golf Course for around 500m.  Most of Zone 2 is below the 

T2 level, but a short stretch of around 100m in length (from the northern part of the golf course up to 

Greyholme house and the bridge crossing over the Glenrosa Water) lies above the T2 level.  Zone 3 

runs between the Glenrosa Water Bridge to the north along the beach for around 650m until roughly in 

line with Home Farm. This zone lies below the T2 water level and is currently a key hotspot for flooding 

during high tides. Zone 4 lies at the foot of dunes close to or a little below the T2 water level for a distance 

of 500m.  

The literature on local coastal processes also suggests that the beach will continue to change 

morphologically, with erosion reducing the width of the beach over time (Drawing 174552-GIS003, 

Appendix C). For a large part of its length the path routes along the interface between the shoreline and 

land, exposing it to continued erosion risk. 
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Realignment inland and / or raising of the path using engineered solutions will be required to alleviate 

risk of both flooding and erosion.  Any proposals will need to carefully balance the reduction of flood risk 

and erosion against cost and other constraints. 

 Infrastructure and Other Constraints 

Other potential constraints identified to date are shown on Drawing 174552-GIS004, Appendix E. 

There are a number of existing access routes, buildings, and facilities close to Brodick Beach to be 

considered along with any proposals to change the route of the Fisherman’s Walk. These include the 

Brodick Public Hall, Bowling Green, Tennis Courts, Pharmacy and Co-op that all lie at the very southern 

end of the walk. Brodick Golf Course occupies much of the area between the A841 and the foreshore, 

to the south and north of the Glenrosa Water. The Golf Club has been identified as a key stakeholder in 

relation to potential realignments of the path. To the north of the Glenrosa Water there is Strabane 

Cottage, Home Farm, with an area of ancient woodland between these two buildings. There are 

subsequently several buildings where the Fisherman’s Walk connects back up with the A841 at its 

northern end.  

Scottish & Southern Energy Networks (SSEN) provided maps of their infrastructure within the vicinity of 

the Fisherman’s Walk. There is no infrastructure on the beach, but there are a number of assets close 

to or on the A841 and at the very north and south of the walkway where this connects to other footpaths. 

It is likely that other assets are present in the area, including infrastructure for telecommunications, gas, 

and drainage (e.g. owned by Scottish Water, North Ayrshire Council, or private owners).  Detailed 

assessments will be required as part of future design phases. 

There are no designated heritage assets on Brodick Beach. The closest are listed buildings such as 

Greyholme House and Strabane Cottage, amongst a few others.  

Japanese Knotweed, a non-native species which forms dense monospecific stands, has been identified 

in a number of locations along the route. It is illegal to cause the spread of this species under the Wildlife 

and Countryside Act of 1981, as amended. The plants and their associated root systems would need to 

be removed and treated by a qualified contractor before works could be carried out, with waste materials 

requiring specialist disposal at licenced facilities (Japanese knotweed and affected soils are classed as 

'controlled waste' under the Environmental Protection Act, 1990). The eradication of this species can 

take up to 5 years and requires a comprehensive management plan including routine herbicide 

treatment. 

4.4 Fisherman’s Walk Options 

A selection of management options is outlined in Table 4-3. Where possible, the options are visually 

represented in Drawing 174552-GIS005, Appendix F.  Each option has been assessed based on 

Technical Complexity, Financial Cost and Environmental Impact. Consideration has also been given to 

amenity value, user accessibility, landscape, and necessary authorisations. 

Technical Complexity and Environmental Impact have been assessed qualitatively based on a “Low”, 

“Medium” or “High” scale. Financial Cost has been assessed using the same classification but with: 

“Low” =  <£10K, “Medium” = £10K-£50K and “High” = >£50K. Costs were calculated based on the 

assumption that only half the route would require works. 
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Table 4-3: Fisherman’s Walk Options 

Option Description Technical 

Complexity 

Financial Cost Environmental 

Impact 

Other Comments 

Option 

1 

No Active Intervention:  

Do not undertake any 

preventative measures. 

Continue to undertake 

only basic maintenance. 

Low:  

No measures 

required. Only 

basic 

maintenance 

as required.  

Low:  

Only maintenance 

costs. These will 

continue to rise 

until they become 

unsustainable. 

Negligible:  

Neutral or minor 

impact on the 

environment. 

This option may ultimately result in the loss of parts of the 

Fisherman’s Walk when maintenance becomes ineffective 

or cost prohibitive.  

Option 

2 

 

 

 

“High Tide” Alternative 

Route:  

Provide signage to 

identify existing, 

alternative route suitable 

for use during high tides. 

This could include 

signage informing users 

of the propensity of the 

Fisherman’s Walk to 

flooding and directions 

towards the alternative 

“high tide” route(s). 

Although not a beachside 

walk, there is an existing, 

alternative route along the 

A841 and between the 

golf course and Strabane. 

Low:  

Installation of 

signage 

Low:  

Cost of Signage & 

Posts 

(Around £250 per 

Post (Paths for All, 

Scotland)) 

Negligible:  

Neutral or minor 

negative impact on 

the environment 

This option is considered a short-term, or complementary 

measure. 

It does not provide physical protection, or permit the 

Fisherman’s Walk itself to be used in poorer weather / high 

tides (noting that path usage is likely to be reduced during 

stormy conditions). 

This option would have a negligible impact on the 

landscape, amenity value and user accessibility.  

Landowner agreement should be secured e.g. where 

alternative routes pass through golf course. 

Authorisation or licencing costs are not anticipated. 
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Option Description Technical 

Complexity 

Financial Cost Environmental 

Impact 

Other Comments 

Option 

3 

Maintain Existing 

Pathway with Targeted 

Improvements/Protectio

n: 

 Maintain the existing 

route, where possible, 

with local improvements 

and scour protection, in 

most vulnerable areas. 

 

Medium/High: 

This option 

would require 

construction 

works in 

targeted areas. 

May require 

input from 

geotechnical 

and civil 

engineers. 

 

Medium/High: 

Installation and 

maintenance costs 

could be relatively 

high where 

protection is 

required.  

 

Medium: 

Hard engineering may 

induce erosion 

elsewhere meaning 

the works could have 

a negative impact on 

other areas, if not 

carefully designed. 

Potential impact on 

littoral habitats and 

mature vegetation. 

This option is unlikely to be sustainable in the long-term. 

Without the use of erosion/flood protection measures the 

walkway will continue to be exposed to flooding and erosion, 

especially with climate change. 

Opportunity to improve the condition and accessibility of the 

footpath. 

While a formal licence may not be required, discussion 

should be held with the Council regarding necessary 

authorisations and potentially Japanese knotweed 

management.   
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Option Description Technical 

Complexity 

Financial Cost Environmental 

Impact 

Other Comments 

Option 

4a 

Set back the route to the 

top of existing 

embankments, without 

coastal protection 

measures:  

Where the path runs 

alongside the golf course, 

it is frequently separated 

from the beach by a 

raised embankment or 

berm which defines the 

boundary of the golf 

course.  

Relocating the path to the 

top of these raised 

features would reduce 

flood risk. 

Medium: 

This option 

would require 

support from 

the Brodick 

Golf Club and 

other 

landowners.  

Construction 

works would 

be required, as 

well as 

Japanese 

knotweed 

management.   

Stability would 

be a key 

design 

consideration. 

Medium: 

Relocating the 

route itself would 

incur moderate 

costs; however, if 

it is combined with 

Japanese 

knotweed control 

and/or erosion 

protection 

measures costs 

would rise 

significantly (See 

4b) 

(Path £25m²-

£40m² (Paths for 

All, Scotland; not 

including any 

earthworks) 

Low: 

Minor disruption to 

mature vegetation 

along boundaries 

(potentially offset by 

removal of Japanese 

knotweed). 

This option is unlikely to be sustainable in the long-term 

without the use of erosion/flood protection measures. 

Building a raised walkway could create a “causeway” like 

path surrounding by water that could be dangerous to 

walkers in certain circumstances. 

Opportunity to improve the condition and accessibility of the 

path, and to re-establish appropriate boundary vegetation. 

Discussion should be held with the Council regarding any 

necessary authorisations and potentially Japanese 

knotweed management.   
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Option Description Technical 

Complexity 

Financial Cost Environmental 

Impact 

Other Comments 

Option 

4b 

Set back the route to the 

top of embankments 

with coastal protection 

measures:  

Where the path runs 

alongside the golf course, 

it is frequently separated 

from the beach by a 

raised embankment or 

berm which defines the 

boundary of the golf 

course.  

Relocating the path to the 

top of these raised 

features would provide 

some additional 

protection from flooding, 

and targeted coastal 

defences would reduce 

erosion risks. 

Medium/High: 

 

This option 

would require 

support from 

the Golf Club 

and other 

relevant 

landowners.  

To protect the 

new walkway 

against erosion 

and flooding 

over the 

longer-term, 

input from 

geotechnical 

specialists and 

engineers 

would be 

required. 

Japanese 

knotweed 

management 

likely to be 

required. 

High: 

The cost of 

realignment would 

be significantly 

increased with the 

addition of 

engineered coastal 

protection 

measures.  Costs 

for Japanese 

knotweed removal 

are also likely. 

(Path £25m²-

£40m² (Paths for 

All, Scotland; not 

including any 

earthworks)  

(Rock armour 

costs upwards of 

£1,400/m 

(Environment 

Agency) 

Medium/High: 

Hard engineering can 

disrupt coastal 

processes and induce 

erosion elsewhere 

meaning the works 

could have a negative 

impact on other 

areas, if not carefully 

designed and built. 

Potential impact on 

shoreline / dune 

habitats and 

associated ecosystem 

services. 

Hard engineered solutions (e.g. rock armour) are likely to be 

preferential to greener options such as geotextile bag 

defences (which have had limited success on Brodick 

Beach). 

While this option would extend the durability of the footpath 

along the shoreline, it is not considered a sustainable option 

over the long-term, particularly along the more dynamic 

sections of the coastline. It would be a relatively expensive 

option that would still be impacted by coastal processes 

over time, requiring maintenance.  

There may be a negative impact on the naturalness of the 

landscape, although it is noted that there is a precedent for 

defences elsewhere in the bay.  Sensitive design, natural 

materials and strategic planting would be required. 

Potential opportunity to improve the condition and 

accessibility of the footpath. 

Discussion should be held with the Council and Marine 

Scotland regarding any necessary authorisations. 
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Option Description Technical 

Complexity 

Financial Cost Environmental 

Impact 

Other Comments 

Option 

5 

Inland realignment:  

The Fisherman’s Walk 

routes along the 

shoreline.  Realigning 

parts of the route inland 

would reduce its 

exposure to coastal 

processes and flooding. 

Medium: 

This option 

would require 

support from 

the Brodick 

Golf Club and 

other relevant 

landowners.  

Due 

consideration 

to existing land 

uses (e.g. golf 

course layout) 

and potential 

impacts 

required.  

 Medium: 

Assuming third 

party landowners 

do not require 

compensation, 

costs would be 

associated with 

the construction of 

the new formal 

walkway, and 

potentially 

Japanese 

knotweed 

management. 

(Path £25m²-

£40m² excluding 

any earthworks or 

invasive species 

management; 

Paths for All, 

Scotland). 

 Low: 

The environmental 

impact across ground 

that has already been 

altered, such as the 

golf course would be 

relatively minor. 

Reduced disturbance 

along existing route 

may benefit foreshore 

environment. 

Route alignment should give due consideration to avoiding 

areas of Japanese knotweed to minimise cost. 

This will move the route away from the sea and may 

compromise the ‘coastal’ nature of the path; but could be an 

opportunity to improve the condition and accessibility of the 

footpath. 

Discussion should be held with the Council regarding 

necessary authorisations. 
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Option Description Technical 

Complexity 

Financial Cost Environmental 

Impact 

Other Comments 

Option 

6 

Extension of Raised 

Boardwalk: Targeted 

raising of the route on a 

boardwalk similar to that 

in Zone 2, designed to 

better withstand coastal 

processes. 

High: 

This option 

would need to 

be carefully 

designed and 

constructed 

with strong 

foundations 

and a degree 

of flexibility 

High: 

This option would 

have a high 

design, 

construction and 

maintenance cost. 

(Raised Boardwalk 

>£200/m² (Paths 

for All, Scotland)) 

Medium/High: 

Engineering may 

induce erosion 

elsewhere meaning 

the works could have 

a negative impact on 

other areas, if not 

carefully designed. 

The current boardwalk requires high maintenance effort and 

this is likely to be the case for any extension. It would be 

costly to install and maintain and would require a secure 

source of long-term funding. 

The raised walkway could be argued to have a negative 

impact on the landscape, depending on the point of view of 

the individual; but could also be an opportunity to improve 

the accessibility of the path. 

Discussion should be held with the Council regarding 

necessary authorisations. 
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 Option 1: No Active Intervention 

This option involves continuing the current maintenance regime, with repairs undertaken where 

required, but without taking preventative measures. However, with rising sea levels and increasing 

erosion this option would ultimately result in the loss of parts of the Fisherman’s Walk, when maintenance 

starts to have limited effect and becomes cost ineffective. The Arran Access Trust are keen to find an 

alternative to this approach. 

 Option 2: “High Tide” Alternative Route:   

This option is considered to have a relatively “low” financial cost, technical complexity, and 

environmental impact. The option would require the provision of additional signage and some potential 

improvement works to the connection between the Fisherman’s Walk and the alternative route(s).  It 

may be considered as a short-term or complementary measure alongside other physical improvements 

to the Fisherman’s Walk.  Improved signage is also a means to improve awareness and safety for walkers. 

 Option 3: Maintain Existing Pathway with Targeted Improvements/Protection:  

This option is considered to have a “medium/high” financial cost, technical complexity and a “medium” 

environmental impact. Targeted improvements to the most vulnerable parts of the walk would include 

the raising of low points in order to provide continued access above a given threshold level.  This would 

likely require scour protection in places. Due to the significant coastal processes most soft engineering 

options are unlikely to be suitable (as indicated by limited success of geotextile sandbags with marram 

grass planting at the southern end of the route). Hard engineering measures (i.e. rock armour or gabion 

basket) would be more durable but would still require a degree of long-term maintenance. 

 Option 4a: Set Back the Route to the Top of Embankments, Without Coastal 

Protection Measures 

This option is considered likely to have a “medium” financial cost and technical complexity and “low” 

environmental impact.  It would require moving the path to the crest of the embankments or berms that 

currently run along the edge of the Brodick Golf Course. It is noted that in some locations the stability of 

these embankments has been compromised by erosion, and so some repair work would be required 

before the path could be safely realigned.  Raising of low points would also likely be required in order to 

provide continued access above a given threshold level. 

Without erosion/protection measures this option is unlikely to be sustainable over the long-term as it will 

be exposed to continued scouring action. Building a raised walkway could create a “causeway” like path 

surrounding by water that could be pose a safety risk in certain circumstances. 

 Option 4b: Set Back the Route to the Top of Embankments, With Coastal 

Protection Measures 

As Option 4a, but with the addition of coastal protection measures. These would increase the financial 

cost and technical complexity to “high”, and the environmental impact to “medium/high”. 

Engineered defences would provide added protection to the walkway but would also add significant cost. 

Due to the significant coastal processes most soft engineering options are unlikely to be suitable (as 

indicated by limited success of geotextile sandbags with marram grass planting at the southern end of 
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the route). Hard engineering measures (i.e. rock armour or gabion basket) would be more durable but 

would still require a degree of long-term maintenance.   

Building a raised walkway could create a “causeway” like path surrounding by water that could be pose 

a safety risk in certain circumstances. 

 Option 5: Inland Realignment 

This option is considered likely to have a “medium” financial cost and technical complexity and “low” 

environmental impact.  It would require moving the path away from the shoreline, likely through areas of 

Brodick Golf Course.  Depending upon the alignment taken forward, in places this path may require to 

be raised to bring it above critical flooding threshold levels, and small watercourse crossings may also 

be required e.g. to cross local drainage channels.  Route selection will need to consider how the golf 

course is used, and the potential need for localised adjustments around tees, fairways and other actively 

used areas.  Safety for users moving through an active golf course will be an important consideration. 

This option would permit the Fisherman’s Walk to be more usable during periods of adverse weather 

and high tides. Example routes to replace parts of Zones 3 and 4 are shown in Drawing 174552-GIS005, 

Appendix F.  A potential longer-term option is also shown for replacing the board walk section in zone 2 

once ongoing maintenance becomes unsustainable.  This is likely to be associated with significant costs, 

as it would require the formation of a new bridge crossing over the Glencloy Water, as well as extensive 

Japanese knotweed management.  

 Option 6: Extension of Raised Boardwalk 

This option is identified as having a “high” potential financial cost and technical complexity and 

“medium/high” environmental impact.  The Arran Access Trust have already had parts of Zone 2 

constructed this way and ongoing maintenance demands on local volunteers has been relatively high to 

date. It is expected that this experience will limit the viability of this option over the long term. 

4.5 Indicative Threshold Levels  

Whether the route is kept in its current alignment, or realigned along alternative routes inland (including 

intermediate high tide alternatives), it is likely that an element of localised raising of the route above flood 

levels will be required.  To support future path management and design, LiDAR elevation data has been 

analysed along the current route. The current day Mean High Water Spring (MHWS) is estimated to be 

1.71 mAOD, the Highest Astronomical Tide (HAT) is 2.12 mAOD, and the 1 in 2 year sea level (excluding 

waves) is 2.77mAOD.  

Figure 4-1 shows the estimated ground levels of the Fisherman’s Walk against these sea levels. Around 

78% of the route lies below the 1 in 2 year sea level, 40% lies below the HAT level, and 26% lies below 

the MHWS level. This analysis is based on ground levels and so includes parts of the raised boardwalk 

that may be raised above this level already.  

To achieve a minimum path threshold in line with the HAT, 750m of path would need to be raised, by up 

to 0.7m in places.  This could be difficult to achieve or sustain, and so over the shorter term at least, a 

lower minimum threshold closer to MHWS may be more appropriate e.g. 1.75 mAOD.  Approximately 

485m of the route is currently under this level.  Existing bridge levels are also identified as likely 

controlling factors limiting the accessibility of the path during high tides, and this should be taken into 

consideration through future design.  
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Figure 4-1: Fisherman's Walk ground levels 

4.6 Other Considerations  

There are several existing bridges crossing the Glencloy Water, Glenrosa Water and Cnocan Burn. 

These structures are located in areas where both fluvial and coastal processes combine, exposing them 

to relatively high levels of scouring action.  The bridge over the Glenrosa Water is showing signs of 

technical failure on one bridge pier and repair is highlighted as a priority maintenance action. It is likely 

that the other bridges will also need to be evaluated and periodically maintained by the responsible 

parties.  

Along much of its length, erosion is affecting the golf course boundary at the shoreline, particularly in 

zones 2 and 4.  It appears that grass is mown up to the interface with the beach, limiting the vegetation 

cover and rooting depth at the eroding face. It is recommended that a buffer strip is established along 

the edge of the course to encourage growth of deeper-rooting species and sediment stabilisation. 

Japanese knotweed and supplementary planting of appropriate species may be required.  This would 

help support a reduction in erosion in this area. 

4.7 Options Assessment & Overview 

The options detailed in Section 4.4 have been evaluated against their suitability for each management 

zone. Option 5 (boardwalk extension) has been discounted, due to its high cost and low sustainability. 

  

South North 

Park Boardwalk Glenrosa Cladach 
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Table 4-4: Management Zone Risk Appraisal and Recommended Options 

Zone Flooding Erosion/Stability Other Constraints Risk Potential Options 

Zone 

1 

Mostly above 

the T2 coastal 

flood level but 

likely to flood in 

larger events. 

Actively eroding, with 

beach lowering of up 

to 1m between 2000 

& 2010. Exposed 

geotextile bag 

defences present with 

limited rock armour in 

places. 

Japanese 

knotweed present 

particularly around 

Glencloy Water. 

Ongoing 

engineering works 

in vicinity of 

historic landfill & 

Glencloy Water. 

Medium Option 1 – No Active 

Intervention 

Option 2 – “High Tide” 

alternative route 

Option 4: Realigning the route 

further from the exposed beach 

Zone 

2 

Most of the zone 

crosses a 

wetland area 

and floods under 

daily high tides 

and storm 

surges multiple 

times a year. 

Raised boardwalk in 

enables passage 

through interesting 

environment, but is 

labour intensive and 

costly to maintain due 

to highly mobile 

sediments. 

Further adjustments 

predicted around the 

Glenrosa delta & 

accreting spit.  

Low-lying area 

particularly 

sensitive to coastal 

processes and 

climate change. 

Long-term options 

are limited to 

raising or 

realigning the 

route.   

Japanese 

knotweed present.  

High Option 2 – “High Tide” 

alternative route 

Option 4: Permanently 

realigning the route further 

from the exposed beach 

Zone 

3 

Most of this 

zone floods 

under the T2 

coastal event.  

Lower-lying 

parts inundated 

during higher 

tides. Walkers 

often forced 

along the raised 

ground along 

golf course 

boundary or 

through the golf 

course itself. 

Dune and spit 

formations offer some 

defence from direct 

wave action, although 

localised areas of 

active erosion and 

deposition are noted. 

 

Glenrosa Bridge 

requires structural 

maintenance. 

 Japanese 

knotweed present. 

High Option 2 – “High Tide” 

alternative route  

Option 3a: Setting back the 

route to the top of 

embankments 

Option 3b: Setting back the 

route to the top of 

embankments with hard 

engineering measures 

Option 4: Permanently 

realigning the route further 

from the exposed beach 

Zone 

4 

Most of this 

zone lies at a 

similar elevation 

to the T2 coastal 

flood level.  

Access along 

this zone tends 

to be possible 

during high 

tides. 

This zone of the 

Fisherman’s Walk 

runs along the beach 

and so is less 

formalised. While 

there is coastal 

erosion in this zone, it 

has less impact on 

the path.  Short 

sections of rock 

armour (collapsing in 

places) indicate focal 

points for erosion.  

Parts of the golf 

course boundary 

here are exposed.  

Mown grass 

directly above 

eroding scarp 

limits natural 

stabilisation by 

mature vegetation. 

Japanese 

knotweed present.  

Low Option 1 – No Active 

Intervention 

Vegetated buffer strip 

recommended along golf 

course margin 

Option 2 – “High Tide” 

alternative route  
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5 STAKEHOLDER CONSULTATION EVENT 

5.1 Overview 

A stakeholder event was held on 29th March 2021 to communicate the findings and recommendations 

of the study to the client and other relevant stakeholders.  This took the form of an online “Zoom” 

presentation followed by open discussion. A follow-up questionnaire was circulated to prompt feedback.  

Approximately 80 stakeholders signed up for the event, including local residents, and representatives 

from the following organisations: 

• Visit Arran; 

• Arran Trust; 

• Arran Estates; 

• Brodick Improvements Committee; 

• Arran Community Council; and 

• Brodick Golf Club 

5.2 Feedback 

The study and the presentation were well received by attendees.  Informative feedback was given both 

during the meeting and from the questionnaire. The following key points were noted from the event: 

• Flooding of the walkway can be severe and any proposals should be designed to withstand this.  

• There is a conflict between the sea and land, and also between the various land uses.  Solutions 

to the erosion and flooding problems were hard to come by without significant compromise.  

• Differing priorities between stakeholders were discussed, with some noting that the natural 

coastal route should be maintained with erosion strategies kept as natural as possible, while 

another noted that making the route accessible to all should be a priority, because wheelchair 

access is currently difficult.   

• Many golf club users are also frequent users of the Fisherman’s Walk, and it was generally 

recognised that compromises had to be made if both were to be maintained; although another 

opinion was raised that the path was unsustainable and its inevitable loss should be accepted. 

• Many noted witnessing significant erosion and rising sea levels over their time on Arran.  

Recollections of the spit that used to extend between the Glencloy and Glenrosa Waters were 

described, which had provided some protection to the shore, in effect working as a breakwater. 

Sand extraction in the 1970s was highlighted as a cause of significant destabilisation. 

• Several attendees noted the need to look at bigger, radical solutions to fix the problem, e.g. 

groynes, breakwaters, and beach nourishment. It was suggested that this would be very costly 

and would require significant collaboration between organisations.  

• A representative from the Arran Community Council indicated that a lot of work had been 

undertaken already, including the beach nourishment associated with the ferry terminal upgrade 

5 years ago.  This material has now been transferred to the north of the bay, and the planting of 

Marram Grasses was unsuccessful.  

• Diverting parts of the walk through the golf course would be dangerous due to the location of 

particular fairways and holes. The course to the north of the Glenrosa is particularly narrow. 

• A query was raised as to whether the removal of Japanese Knotweed would result in 

destabilisation of sediments. It was noted by EnviroCentre that, generally, Japanese Knotweed 

does not confer significant stability, and that alternative species e.g. Marram Grass would be 

more appropriate.   



Arran Access Trust April 2021 

Fisherman’s Walk, Arran; Flood Risk Assessment & Options Appraisal 

36 

 

A total of 14 questionnaire responses were received, and the following additional points were made:   

• All but one respondent said that they had noticed changes to the beach over time.  

• Respondents explained that tides seem to be getting higher, that the beach has steepened and 

begun to disappear, that the beach has changed shape and that there are now stronger winds 

coming from different directions.  Sand extraction in the 1970’s was highlighted as causing 

knock-on effects elsewhere in the bay.  

• When asked if there are any particular hotspots or issues that require priority action many 

respondents referred to access issues between the Glencloy Water and Glenrosa Water even 

with the boardwalk in place, with flooding being a frequent problem in this location. 

• The needs of footpath and golf club users are inextricably linked. Without the path being 

strengthened the golf course will quickly be inundated and eroded. 

As part of the questionnaire respondents were asked to choose between the following strategies: 

1. Continue to manage the path as now, with clearly defined high tide alternative routes and the 

acceptance that it may become harder to sustain accessibility over time. 

2. Keep the path in its current route, with engineering modifications. 

3. Realign the path, or parts of it, inland to improve access and sustainability. 

4. Combination of the above, strategically phased over time. 

 

Over 60% preferred strategy 4. 20% wanted to realign the path inland to improve sustainability, and 15% 

said that the path should stay along its current route with engineering modifications. 

Respondents were also asked to choose their priority between the following two options: 

1. Keep the natural, coastal feel of the path. 

2. Improve the safety and accessibility of the path. 

 

The response was split almost equally, with 54% believing the natural, coastal feel should be prioritised, 

and 46% saying that the safety and accessibility of the path was paramount.  

 

An open question was posed asking for further information, comments and/or ideas to contribute to the 

future management of the walk. There were several offers to provide historical photos of the area. 

Detailed responses have been provided to the Arran Access Trust, with some key suggestions below: 

• Form a local working group representative of all stakeholders, with responsibilities over e.g. 

maintenance and planning of funding and resources; 

• Information boards to inform walkers and explain the natural processes at work;  

• Improve wildlife habitats along walk; 

• Pump the sand that is lying off the burn-mouth back onto the top of the beach to heighten it 

above wave heights and re-route the Glencloy burn to it former course (as per early OS maps). 

Narrow the mouth of the Glenrosa/ Glencloy Waters and consider a "lock gate" for use in 

extreme weather; and 

• Install a floating walkway across the bay between Brodick and Cladach. 

5.3 Discussion of Feedback 

Generally, local stakeholders value the Fisherman’s Walk highly, and acknowledge the risks associated 

with future climate change.  They are generally supportive of plans to improve its sustainability through 

an adaptive management approach, in preference over significant engineering solutions.  Where 

conflicting land uses exist, there is a general opinion that collaboration and compromise will be 

important. 
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There were references to “Bigger more radical” solutions to tackle the problem of flooding and erosion 

and to protect the walk and golf course. These included the construction of a further groynes, the 

installation of attached / offshore breakwaters, estuary reconfiguration and continuous cycles of beach 

nourishment. While these may provide effective protection to the walk, such measures are considered 

likely be unfeasible for the Arran Access Trust or local community groups to plan, fund and manage 

without significant support from North Ayrshire Council and, likely, funding from the Scottish 

Government. These options would require detailed assessments and modelling studies in order to avoid 

inadvertent negative impacts on coastal processes and other environmental features. 
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6 RECOMMENDATIONS & CONCLUSIONS  

6.1 Recommendations 

It is recommended that the findings of this study are used to support the development of a strategic 

management plan for the Fisherman’s Walk.  Given the dynamic nature of the coastline and the predicted 

changes associated with climate change, an adaptive management approach is recommended, focusing 

on short-term priorities with a view to long-term aspirations.  This will support the strategic planning of 

funding and other resources over time. 

Small-scale interventions are recommended over the short-term, e.g. increased signage and targeted 

path raising / stabilisation in vulnerable hotspots.  Intermediate and long-term path realignments, 

particularly through zones 2 and 3, are recommended, which will require further assessments and 

collaboration with stakeholders.  The work provides an opportunity to invest in Japanese knotweed 

eradication, and it is recommended that wider opportunities for technical and funding support are 

investigated at an early stage. 

Depending upon which options are taken forward for further design, the management plan will need to 

consider inclusion of the following potential elements: 

 

• Ongoing stakeholder consultation and landowner agreements; 

• Funding mechanisms; 

• Ecological surveys (including protected species and invasive species); 

• Japanese knotweed management plan; 

• Topographic surveys; 

• Hydraulic modelling (to support engineered designs for defences or new crossing structures); 

• Ground investigations / geotechnical assessments; 

• Landscape / engineering design and construction method planning;  

• Planning and environmental authorisations; and 

• Build and maintenance. 

6.2 Conclusions 

The Fisherman’s Walk in Brodick Bay mostly routes along the shoreline, crossing several watercourses 

that discharge into Brodick Bay, including the Glencloy Water, Glenrosa Water and Cnocan Burn. Its 

location at a low point fronting the coast means that the Fisherman’s Walk is exposed to coastal and 

fluvial processes, including complex dynamics around the Glenrosa outflow.  Historic engineering 

interventions are likely to have contributed to the depletion of a long barrier spit, increasing the exposure 

of the coastline to direct wave action.  Together with climate change, parts of the route are now exposed 

to daily tidal inundation and extensive erosion, although in recent years an accreting spit at the Glenrosa 

outlet indicates the potential recovery of a natural defence feature over the long term. 

It is widely recognised that the path under its current configuration is not sustainable.  Technical 

assessments have been undertaken, and management options have been identified and appraised at a 

high level, with consideration given to potential constraints and impacts, in terms of technical, financial, 

environmental, landscape and social elements. Stakeholder consultation has provided valuable inputs 

to the study, and recommendations for an adaptive management approach have been generally 

supported.  Small-scale targeted interventions are recommended to maintain the path’s coastal nature 

and accessibility over the short-term, with a view towards phased realignments inland over the longer 

term.  This sustainable approach will enable phased investment of resources, in line with changes in 

climate and coastal processes. 
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https://ukclimateprojections-ui.metoffice.gov.uk/products
https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/index
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A PHOTOGRAPHS 

The following series of photographs were taken during the site walkover on 2nd March 2021, between 

mid-range to high tide conditions, and depict the route in a northward direction. 

Signage at start of walk, to 

the north of the Co-op 

carpark.  Exposure and 

disrepair of geotextile 

sandbag defences is 

evident.  Photo taken close 

to high tide. 

 

Exposed geotextile 

sandbags and groyne at 

northern limit of defended 

beach. 
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Temporary bank protection 

on the lower reaches of the 

Glencloy Water, looking 

upstream. 

 

Localised erosion and 

failure of boulder protection 

upstream of temporary 

works on Glencloy Water 

(view downstream).  

Potential to expose historic 

landfill material to the right 

of the image. 
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Footbridge over Glencloy 

Water, leading towards 

boardwalk 

 

Boardwalk with recently 

cleared sediment 

accumulations (high tide) 

 



Arran Access Trust April 2021 

Fisherman’s Walk, Arran; Flood Risk Assessment & Options Appraisal 

 

 

Boardwalk and footbridges 

at low tide revealing natural 

drainage channels 

 

Boardwalk inundation at 

high tide 
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Narrow, actively eroding 

zone to the north of the 

Boardwalk.  Informal 

defences (formed with filled 

polypropylene tonne bags) 

are exposed in places.  

Pathway inundated 

frequently at high tide. 
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Glenrosa Water, viewed 

towards upstream from the 

footbridge 

 

Structural instability on 

Glenrosa footbridge  
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Path inundation at high tide 

through zone 3, to the north 

of the Glenrosa Water 
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Dune formations to the 

north of the Glenrosa Water 

 

Northern section of route, 

along beach (zone 4) 

 

Erosion front along golf 

course boundary, with 

signs of failure in boulder 

protection & stands of 

Japanese knotweed 

 



Arran Access Trust April 2021 

Fisherman’s Walk, Arran; Flood Risk Assessment & Options Appraisal 

 

 

Northern end of path 

towards Cladach 

Footbridge, with golf course 

and wetland area to the 

right of the image 

 

Cladach Footbridge 
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A841 and footpath 

(Alternative high tide route 

3)  

 

Existing path to the north of 

Glenrosa footbridge (black 

line) and alternative high 

tide routes 1 (yellow) and 2 

(green) 
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