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Purpose and Status of this Report
This reportaims to provide Resilience and Adaptation Optifmrsorganisations with coastal erosion and flood risk
managementesponsibilityincluding St Andrews Links Trust (SAEf¢ Council (FC), Scottish Environment Protection

Agency (SEPA9ndNatureScot

Structure of Report

This report has been structured to be practitioner focused. It leads with an executive summary and proposed
resilience anddaptationoptions, followedby contextual information and methods within a technical summary,
finishing with key results. The report is expected to be viewed alongside online rescsesethe link below for an

interactive webmap of the results:

Browser link

www.dynamiccoast.com/webmaps.html
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Andrews)and the community volunteenwho haveinvested in theilinks providing thesoundfoundations for

further necessary resilience and adaptatiactionsto maintain the links for the rest of the century.
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Executive Summary
1.

St Andrews Links, as the international Home of Golf, comprises six golf courses supporting 230,000
of golf annually. Theoastal sand dune cordon at St Andrews provides natural erosion and flood prote
to the golf courses and other infrastructure within the kying interior. Historically, the dunes have
grown east and northwards towards the sea, although this has slawer recent decades with some
erosion nhow occurring at several locations.

Since 2010, St Andrews Links Trust together with the West Sands Partnership have worked to enhal
natural protection of the duneidgesand salt marshes within the Eden estyato reduce the flood risk to
the lowerlying links areas.

Updated aerial surveys have identified erosion affecting much of the upper beach on the West Sand)
dzy RSNJ I WR2 y20KAYy3 aO0SylINA2Q S@Sy O dzNI0Redrs. The
Jubilee 8th to 10th holes may be threatened in the next twenty years, along with the access road,
returning the peninsula towards is #&entury extent. Under the same scenario, the Swilcan dunes are
expected to retreat increasing the@sion and flood risks to the Club House car park during the seconc
half of the century.

Recent analysishows much of the dunds be flood resilient, but there remains a current flood risk at t
Swilcan Burn and at several low points in the dasingWest Sands dunes and on the southern Eden
Estuary shore. As sea levels continue to, fiai-weather flooding(i.e. tidal inundationwithout storms) is
anticipated from 2070RainfaHlrelated waterlogging is already being noticed, and is likely to worsiimin
low-lying areas.

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 floo
protection function. However rising adevel (alongside other factors) is likely to increase the extent an
NI GS 2F SNR&aA2Y® ¢Kdzas SEAAGAYy3I STF2NL& SAff
function to the links within.

Proactive shorerm actions addressing the abe flood risk areas, alongside targeted dune resilience
measures would allow time to develop detailed proposals to manage flood risk over ltmgeperiods.
Such an approach within a flood risk management plan consistent with the adaptive approachesd def
within the Fife Councili®relineManagementilan 2 could provide a flexible adaptive approach for
managing threatened assets within the links. Whilst erosion risks can be mitigated, as sea levels cor
to rise the low ground levels (particularly the Eden & Strathtyrum Courses) are the main points of
weakness which will likely prompt the need for adaptation within parts of the links.

Close cooperation between St Andrews Links Trust, West Sands Partnership & community voluntee

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 outresilience andadaptation options for St Andrews.inks(Fife) and reflects the shared view of

Dynamic Coasind St Andrews Links TrySIALY. Its scope covers thiinksareanorth of St Andrews townincludng

part of the south side of the Eden EstuaRjglurel). The reportaims to support key partners in their planning for
anticipated increases in the threat of coastal €im 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 an
precautionary interpretation of available evidence. As such the detaithirwishould not be interpreted as
management decisions in themselves, but supplementary evidence on whigmisationsand landowners may

choose to act on in the coming decades.

TheNationalCoastal Context
The 2017 Dynamic Coast project published aSevi 2 F KA AG2NA O NBOSYd YR Y2R

erodible coastDynamicCoast.cojnlt showed that the period since the 1970s has seen a 22% fall in the extent of
{O020fFyRQa akK2NBa I OONBGAyYy3I &hSresetodid Brdiwards, antia dodbin@ ditbe a

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

sea levels continue to rise.

The latest research (Dynamic Coast phase 2) incorporatestidaivsurveys 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 w
dominate much of the soft coast. These projections are based on the high emissionseledst scenarioand
FYGAOALI GS 2@SNJ mko 2F {O20fFyRQa az2¥id O2l ald dhef f
increased threat of coastal erosion also increases the risk of coastal flooding, so that planning ahead for emastal ch
both inland and at the shoreline, is both pragmatic and necesdawy Further details see National Overview and

Technical Annexes for Work Stream 2 and 2R#w(.DynamicCoast.com/repoi)s

Local Costal Context and Anticipated Chang&aAndrewsinks
Substantial castalchangehas occurred withithe St Andrewdinks(Figurel) over the last 130 years, witliccretion

dominatingmuch ofthe peninsulahat extends north into the Eden estuafipynamic Coast 201 Detailed
assessments the Technical Summary beladentify that conditions are now changing and erosion and flood risk
are real and growing threats to tH&t Andrews bks and the assets within and around thePne-industrialrelative
sea levels were fallingjowlyhere (L mm/yr fall), due to the land benefiting from isostatic uplifiowever latest

projections expecSt Andrewso experiencesea level rise afip to0.9m by 2100 at a rate ofup to 14 mm/yr® As a

Y1 fO0dzAZ I 6SR OKIFy3aS (2 aSty I A3K 2FGSNI {LINAy3Tas olaSR 2y |
i2Q FAIdNBO o
2 Calculated change to Mean High Water Springs, based on UKCP18 RCP8.5 (High Emissions Scenario) 95% sésSleveéb dge Jt
i2Q FAIdz2NBUL @


http://www.dynamiccoast.com/reports

Adaptation and Resiliend@ptions forSt Andrews Links

Dynamic Coast
<
result, pastaccretion andecentstabilityis expected tde replaced by erosion, which is likelygoicken in rate over

the coming decades.

Dynamic Coast research anticipgtaaderHigh Emissions Scenario amél R 2 Y 2cdaktdl piahadgement strategy
that the Out Headsection ofWest Sands dtAndrewswill retreat into the linksby up to 240m in the next 30 years
and up to~750 m by 2100.Direct floodingfrom the seais alsoa growing risko the golf course andome assets
Potential routes for floodinghave been identifiecht the Swilcan Burn, Eden amiest Sands shore3he threat of
erosion enhanced flooding is anticipated in the coming decades, unless the cuatme basedsolutions are

expanded.TheTechnicalSummarncontains more detailed summary of research outcomes.
Shoreline Management Planning context

CATS /2dzyOAt {K2NBfAYS alyr3asSYySyid tfly W o6[LbY 0O2Y
Council Committee). The range of options varies from No Active Intervention (NAI), Managed RealigriR)eHio{i
GKS [AYS o1 ¢[00 YR ! RAILyOS GKS [AYyS o6!¢[ 0D ¢KS [/ 2dzy

f St Andrews 08 HnonaI wWncna FYR uman W 2fR
f St Andrews golf links 08 HnonaI wWncna FYR uman W 2fR

1 St Andrews Golf lirkto Guard Bridge by 2030 Manage Realignment, 2060 & 2100 Hold the Line
Future Resilience and Adaptation Planning

The emerging consensusrldwideis 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 laredreatdand
relocationof assets is likely to be required to manage loaign risks from sea level rise, regardless of any coastal risk
management options taken no@iHaasnook et al 2019)Vhere the need for coastal adaptation is increasingly urgent
(globally and locally), moreansformative solutionsnay beneeded. Whilsthe generic aspects of these concepts are

explored within the National Overview Repoftvww.DynamicCoast.com/repoiXs This document explores

management optins at St Andrewkinks within the context ofinternational best practiceTofacilitate adoptingan
adaptationapproachDynamic Coadbas identified actions that can be takeow, that will provide both physical and
policy windows to make space famny adaptation to be implementedwvhich aim to reduce lonterm costs of
maintaining defenceShese: £ A 3y gAGK GKS LYGSNB2@SNYYSydalrft tIFySt
climate changeCoastal adaptation to climate change risks|udngerosion risk, requires a ##ink of the boundary
between land and sea, where current land areas will either disappear (due to erosion) or change substantively, due
erosioninduced floodingThis may require transformation of existing communitiepligy, planning and
infrastructuresystems now anth the coming decade§ heFife Council SMP, published in 2011, considers the risks
posed by climate chandgeom flooding However, giventhe coastal change method for estimatifigture erosionwas
basedon historic ratesthe SMPdoesnot reflect the anticipated increasing amount of erosion and eroginhanced

floodingthat sea level risenight bring Whilst the SMP retains value, the absen¢¢hese factors mean that policy

10
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