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 Purpose and Status of this Report 
This report aims to provide Resilience and Adaptation Options for organisations with coastal erosion and flood risk 

management responsibility including St Andrews Links Trust (SALT), Fife Council (FC), Scottish Environment Protection 

Agency (SEPA), and NatureScot.  

Structure of Report 

This report has been structured to be practitioner focused. It leads with an executive summary and proposed 

resilience and adaptation options, followed by contextual information and methods within a technical summary, 

finishing with key results. The report is expected to be viewed alongside online resources. See the link below for an 

interactive web-map of the results: 

Browser link 

www.dynamiccoast.com/webmaps.html  
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Executive Summary 

1. St Andrews Links, as the international Home of Golf, comprises six golf courses supporting 230,000 rounds 

of golf annually. The coastal sand dune cordon at St Andrews provides natural erosion and flood protection 

to the golf courses and other infrastructure within the low-lying interior. Historically, the dunes have 

grown east and northwards towards the sea, although this has slowed over recent decades with some 

erosion now occurring at several locations.  

2. Since 2010, St Andrews Links Trust together with the West Sands Partnership have worked to enhance the 

natural protection of the dune ridges and salt marshes within the Eden estuary, to reduce the flood risk to 

the lower-lying links areas.  

3. Updated aerial surveys have identified erosion affecting much of the upper beach on the West Sands, and 

ǳƴŘŜǊ ŀ ΨŘƻ ƴƻǘƘƛƴƎ ǎŎŜƴŀǊƛƻΩ ŜǾŜƴ ŎǳǊǊŜƴǘƭȅ ǎǘŀōƭŜ ŀǊŜŀǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ ǊŜǘǊŜŀǘ ƛƴ ǘƘŜ ƴext 30 years. The 

Jubilee 8th to 10th holes may be threatened in the next twenty years, along with the access road, 

returning the peninsula towards is 18th century extent. Under the same scenario, the Swilcan dunes are 

expected to retreat increasing the erosion and flood risks to the Club House car park during the second 

half of the century.  

4. Recent analysis shows much of the dunes to be flood resilient, but there remains a current flood risk at the 

Swilcan Burn and at several low points in the east-facing West Sands dunes and on the southern Eden 

Estuary shore. As sea levels continue to rise, fair-weather flooding (i.e. tidal inundation without storms) is 

anticipated from 2070. Rainfall-related waterlogging is already being noticed, and is likely to worsen within 

low-lying areas.  

5. St Andrews Links Trust, and the West Sands Partnership have shown commendable leadership by 

successfully deploying building with nature approaches which enhance the present links natural flood 

protection function. However rising sea level (alongside other factors) is likely to increase the extent and 

ǊŀǘŜ ƻŦ ŜǊƻǎƛƻƴΦ ¢ƘǳǎΣ ŜȄƛǎǘƛƴƎ ŜŦŦƻǊǘǎ ǿƛƭƭ ƴŜŜŘ ǘƻ ōŜ ǎŎŀƭŜŘ ǳǇ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ŘǳƴŜ ŎƻǊŘƻƴΩǎ ǇǊƻǘŜŎǘƛǾŜ 

function to the links within.  

6. Proactive short-term actions addressing the above flood risk areas, alongside targeted dune resilience 

measures would allow time to develop detailed proposals to manage flood risk over longer-time periods. 

Such an approach within a flood risk management plan consistent with the adaptive approaches defined 

within the Fife Council Shoreline Management Plan 2, could provide a flexible adaptive approach for 

managing threatened assets within the links. Whilst erosion risks can be mitigated, as sea levels continue 

to rise the low ground levels (particularly on the Eden & Strathtyrum Courses) are the main points of 

weakness which will likely prompt the need for adaptation within parts of the links. 

7. Close cooperation between St Andrews Links Trust, West Sands Partnership & community volunteers, has 

been crucial in the success of resilience and biodiversity improvements; and is vital going forward.   
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St Andrews Super Site Summary 

Introduction 
This report sets out resilience and adaptation options for St Andrews Links (Fife) and reflects the shared view of 

Dynamic Coast and St Andrews Links Trust (SALT). Its scope covers the links area north of St Andrews town, including 

part of the south side of the Eden Estuary (Figure 1). The report aims to support key partners in their planning for 

anticipated increases in the threat of coastal erosion and flooding. The Executive Summary and technical annex below 

are not intended to be precise predictions of a certain future, rather they are scenarios based on a realistic and 

precautionary interpretation of available evidence. As such the details within should not be interpreted as 

management decisions in themselves, but supplementary evidence on which organisations and landowners may 

choose to act on in the coming decades.  

The National Coastal Context 
The 2017 Dynamic Coast project published a reviŜǿ ƻŦ ƘƛǎǘƻǊƛŎΣ ǊŜŎŜƴǘ ŀƴŘ ƳƻŘŜǊƴ ƳŀǇǎ ŀŎǊƻǎǎ {ŎƻǘƭŀƴŘΩǎ ŜƴǘƛǊŜ 

erodible coast (DynamicCoast.com). It showed that the period since the 1970s has seen a 22% fall in the extent of 

{ŎƻǘƭŀƴŘΩǎ ǎƘƻǊŜǎ ŀŎŎǊŜǘƛƴƎ ǎŜŀǿŀǊŘǎΣ ŀ оф҈ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ ŜȄǘŜƴǘ ƻŦ shores eroding landwards, and a doubling of the 

average erosion rate to 1 m/yr. This coastal response is consistent with climate change and is expected to quicken as 

sea levels continue to rise. 

The latest research (Dynamic Coast phase 2) incorporates new tidal surveys and shows that erosion is currently 

affecting more shores than was the case in 2017 and anticipates that by 2100 accretion will be rare and erosion will 

dominate much of the soft coast. These projections are based on the high emissions sea level rise scenario1 and 

ŀƴǘƛŎƛǇŀǘŜ ƻǾŜǊ мκо ƻŦ {ŎƻǘƭŀƴŘΩǎ ǎƻŦǘ Ŏƻŀǎǘ ǿƛƭƭ ōŜ ŜǊƻŘƛƴƎ ŀǘ ƎǊŜŀǘŜǊ ǘƘŀƴ мƳκȅǊ ōȅ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŎŜƴǘǳǊȅΦ The 

increased threat of coastal erosion also increases the risk of coastal flooding, so that planning ahead for coastal change, 

both inland and at the shoreline, is both pragmatic and necessary. For Further details see National Overview and 

Technical Annexes for Work Stream 2 and 2RA (www.DynamicCoast.com/reports). 

Local Coastal Context and Anticipated Change at St Andrews Links  
Substantial coastal change has occurred within the St Andrews Links (Figure 1) over the last 130 years, with accretion 

dominating much of the peninsula that extends north into the Eden estuary (Dynamic Coast 2017). Detailed 

assessments in the Technical Summary below identify that conditions are now changing and erosion and flood risk 

are real and growing threats to the St Andrews Links and the assets within and around them. Pre-industrial relative 

sea levels were falling slowly here (1 mm/yr fall), due to the land benefiting from isostatic uplift.  However, latest 

projections expect St Andrews to experience sea level rise of up to 0.9 m by 2100, at a rate of up to 14 mm/yr2. As a 

 
1 /ŀƭŎǳƭŀǘŜŘ ŎƘŀƴƎŜ ǘƻ aŜŀƴ IƛƎƘ ²ŀǘŜǊ {ǇǊƛƴƎǎΣ ōŀǎŜŘ ƻƴ ¦Y/tму w/tуΦр όIƛƎƘ 9Ƴƛǎǎƛƻƴǎ {ŎŜƴŀǊƛƻύ фр҈ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜ όǘƘŜ ΨǳǇ 
ǘƻΩ ŦƛƎǳǊŜύΦ  
2 Calculated change to Mean High Water Springs, based on UKCP18 RCP8.5 (High Emissions Scenario) 95% sea level rise (tƘŜ ΨǳǇ 
ǘƻΩ ŦƛƎǳǊŜύΦ  

http://www.dynamiccoast.com/reports
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result, past accretion and recent stability is expected to be replaced by erosion, which is likely to quicken in rate over 

the coming decades.  

Dynamic Coast research anticipates, under High Emissions Scenario and a άŘƻ ƴƻǘƘƛƴƎέ coastal management strategy, 

that the Out Head section of West Sands at St Andrews will retreat into the links by up to 240 m in the next 30 years 

and up to ~750 m by 2100. Direct flooding from the sea is also a growing risk to the golf course and some assets. 

Potential routes for flooding have been identified at the Swilcan Burn, Eden and West Sands shores. The threat of 

erosion enhanced flooding is anticipated in the coming decades, unless the current nature based solutions are 

expanded. The Technical Summary contains more detailed summary of research outcomes.  

Shoreline Management Planning context 

CƛŦŜ /ƻǳƴŎƛƭ {ƘƻǊŜƭƛƴŜ aŀƴŀƎŜƳŜƴǘ tƭŀƴ н ό[LbY ŎƻƳƛƴƎύ ƻǳǘƭƛƴŜǎ ǘƘŜ /ƻǳƴŎƛƭΩǎ ǇƻƭƛŎȅ ŀǇǇǊƻŀŎƘ όŀǎ ǾƻǘŜŘ ōȅ CƛŦŜ 

Council Committee). The range of options varies from No Active Intervention (NAI), Managed Realignment (MR), Hold 

ǘƘŜ [ƛƴŜ όI¢[ύ ŀƴŘ !ŘǾŀƴŎŜ ǘƘŜ [ƛƴŜ ό!¢[ύΦ ¢ƘŜ /ƻǳƴŎƛƭΩǎ ǎǘŀǘŜŘ ǇƻƭƛŎȅ ƛǎ ƻǳǘƭƛƴŜŘ ōŜƭƻǿ όCƛŦŜ {atнύΥ  

¶ St Andrews      ōȅ нлолǎΣ нлслǎ ŀƴŘ нмлл ΨIƻƭŘ ǘƘŜ [ƛƴŜΩ 

¶ St Andrews golf links    ōȅ нлолǎΣ нлслǎ ŀƴŘ нмлл ΨIƻƭŘ ǘƘŜ [ƛƴŜΩ  

¶ St Andrews Golf links to Guard Bridge  by 2030 Manage Realignment, 2060 & 2100 Hold the Line 

 Future Resilience and Adaptation Planning  

The emerging consensus worldwide is that adapting to climate change sooner will greatly reduce societal risks and 

costs in the long run. Recent research on climate change adaptation at the coast shows that landward retreat and 

relocation of assets is likely to be required to manage long-term risks from sea level rise, regardless of any coastal risk 

management options taken now (Haasnook et al 2019). Where the need for coastal adaptation is increasingly urgent 

(globally and locally), more transformative solutions may be needed. Whilst the generic aspects of these concepts are 

explored within the National Overview Report (www.DynamicCoast.com/reports). This document explores 

management options at St Andrews Links, within the context of international best practice. To facilitate adopting an 

adaptation approach Dynamic Coast has identified actions that can be taken now, that will provide both physical and 

policy windows to make space for any adaptation to be implemented, which aim to reduce long-term costs of 

maintaining defences. These ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ tŀƴŜƭ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ όLt//ύΩǎ нлмф ǊŜǇƻǊǘ ƻƴ Ŏƻŀǎǘŀƭ 

climate change. Coastal adaptation to climate change risks, including erosion risk, requires a re-think of the boundary 

between land and sea, where current land areas will either disappear (due to erosion) or change substantively, due to 

erosion-induced flooding. This may require transformation of existing communities, policy, planning and 

infrastructure systems now and in the coming decades. The Fife Council SMP, published in 2011, considers the risks 

posed by climate change from flooding. However, given the coastal change method for estimating future erosion was 

based on historic rates, the SMP does not reflect the anticipated increasing amount of erosion and erosion-enhanced 

flooding that sea level rise might bring. Whilst the SMP retains value, the absence of these factors mean that policy 

http://www.dynamiccoast.com/reports







































































