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Source: Bill Doyle, Island Funeral; Location: Inis Oírr , 30 June, 1965
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Nature-based Solutions (NbS) & Ecosystem Goods and Services (EGS)

are newcomers to the lexicon of coastal management….but are not just 

“green jargon”. NbS offer a way to operationalise solutions of new climate-

related policy that have a longer lifespan, lower maintenance costs and 

the added benefits. However, our coastal communities have a track record!

“An ecosystem is a community of living organisms in conjunction with the 

non-living components of their environment, interacting as a system”.





Accept the 

climate is 

changing!

Issue 

#1



We will not will able to (eco)engineer our way out of (some/all/any) this……



Source: www.irishtourismindustryawards.ie

IAE 2016
€20m +
600,000 extra
visitors by 2020
17 counties

WAW 2014
€10m + €100m
1.1m extra
visitors
9 counties

More people too….

nearly 6,000,000 by 2040

Accept that 

there will be 

more 

people

Issue 

#2



'Principled 
Incompetence’

it is not for lack of 

means, motivation or 

ability, but a deeply 

political aversion to 

the idea of decisive 

large-scale state 

intervention.

Our 

Governments 

are afraid to 

change and 

will watch you 

wash away or 

drown

Issue 

#3



GLOBAL 

& EU

LOCAL 1995 2000 2005 2010 20202015 2040?

1996-1999, EU Demonstration 

Programme in ICZM

NATIONAL

2000, Communication to the EC 

and EP on ICZM Strategy for 

Europe

2009, EU White 

Paper on Adaptation

Developing a Maritime 

Strategy for the Atlantic 

Ocean Area

[Brussels, 21.11.2011 

COM(2011) 782 final]

A new approach to the 

Atlantic maritime 

strategy – Atlantic 

action plan 2.0

[Brussels, 23.7.2020 

COM(2020) 329 final]

EU Biodiversity 

Strategy for 

2030 

(COM/2020/380

European 
Green 
Deal

1997, Developed, not adopted 

“Coastal Zone Management –

A Draft Policy for Ireland” 

(study and national policy 

recommendations)

Harnessing Our Ocean 

Wealth – An Integrated 

Marine Plan for Ireland

2012, National 

Climate Change 

Adaptation 

Framework (NCCAF)

2015 Climate 

Action and Low 

Carbon 

Development Act;

(2018 NAF)

2018, Local Authority 

Adaptation Strategy 

Development Guidelines.

2013, EU Adaptation Strategy

2018-19, Local Authority 

Climate Change 

Adaptation Strategy 

(2019-25) x31

2018, EPA Report 256

2016, EPA Report 164

2001, Coastal Zone 

Management. (DELG Report)

1992, Convention on Biological Diversity

National Marine Planning 

Framework “Towards a 

Marine Spatial Plan for 

Ireland”

EU Directive 2014/89/EU

Maritime spatial planning

2001, SEA Directive (Directive 2001/42/EC)

2002 EU Recommendation on 

Integrated Coastal Zone 

Management

2008, Marine Strategy Framework Directive

2008, Marine Strategy 

Framework Directive 

(2008/56/EC)

1994-1999, National 

Development Plan for Ireland; 

coastal zone as a specific 

policy area for first time

Inter-Departmental Group on

National Coastal Change 

Management Strategy 

(plan?)

2015 Climate Act:

Lots of “climate adaptation” 

policy to “build resilience”  

• No mechanisms

• No engagement 

• No new funds

2013, Irish Coastal 

Protection Strategy 

Study (ICPSS)1996, 

ECOPRO 

Code of 

Practice

1992, National 

Coastal Erosion 

Committee

2011-2015, Catchment Flood 

Risk Assessment and 

Management (CFRAM)

All new climate policies for coastal

management are toothless….

with 2 faint glimmers of hope!

• CARO’s

• National Coastal Strategy



Our habitats 

are not being 

managed and 

are degrading 

and/or 

disappearing

Issue 

#4



Provisioning Services Regulating Services Supporting Services Cultural Services
• Freshwater • Erosion Regulation • Soil Formation • Cultural Heritage

• Food • Flood Regulation • Primary Production • Recreation and Tourism 

• Fibre and Fuel • Water Regulation & Purification • Nutrient Cycling • Aesthetic Value

• Genetic Resources • Natural Hazard Regulation • Water Recycling • Spiritual and Religious Value

• Mineral Extraction • Pest  & Disease Regulation • Photosynthesis • Inspiration for Art/Folklore/Architecture

• Landscape for Industrial Use • Air Quality Regulation • Provision of Habitat • Social Relations

• Pollination • Educational Resource

Source: Everard et al., 2010, Table 3, 480-483)
”Have we neglected the societal importance of sand dunes?”

“Ecosystem goods and services 

are the benefits 

that natural environments 

supply to human beings”

Our coastal 

ecosystems 

are valuable 

but do not 

receive 

proportional 

€€€ investment

Issue 

#5



UK

£48 billion p.a. (3.46% GNI) 

Ireland (equivalent?)

€2.57 billion p.a.
> potential value 

> knowledge gap

Ireland (?)

€3.58 billion p.a.
> potential value

> knowledge gap

Valuing natural capital





Almost 90% of the world's wetlands disappeared over the past three centuries, 

according to the Ramsar Convention, an organization formed around a 1971 

treaty to protect wetlands. The loss rate has accelerated since the 1970s, with 

wetlands now disappearing three times faster than the world's forests.

The consequences of wetland loss can be profound:

* Roughly 5,000 wetland-dependent species threatened with extinction, 

including mammals, birds and amphibians, according to Ramsar.

* Fewer natural storage areas to hold back torrential rains and storm surge 

means more severe floods 

* Draining wetlands can release huge amounts of the greenhouse gas carbon 

dioxide, a major contributor to climate change.

Medberry (UK) “Let it flood”

• Managed realignment of coast for

sustainable flood risk management;

• Maximise wetland habitats;

• Community participation.

See presentation:



Small-scale, local interventions (planting; fencing) along a dune to 

reduce vulnerability to storm erosion and flooding.

December 2015

October 2020
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Small-scale, local interventions (planting; fencing) along a dune to 

reduce vulnerability to storm erosion and flooding…. 

can lead to results but it comes at a heavy price to the community 

20192016



Ocean-based  NbS

Photo source: Kenan Chan, NUIG

1. Kelp beds

2. Oyster reefs

3. Seagrass meadows



A numerical model in Australia found that kelp can

significantly reduce coastal erosion (up to 90%) during

simulated storms and sea-level scenarios. Jury still out!

Eco-engineering large-scale kelp forests?

Commercial, recreational, environmental, cultural

and societal interests.



Although commercial fisheries for oyster continue in 

many oyster beds in Ireland, data on the distributional 

extent and status of native oyster have not been reported 

in recent years. 

Oyster stocks are, however, known to have declined 

significantly in Ireland compared to the historic 

highs of the 19th century. The species is listed by 

OSPAR as threatened or declining and a number of 

pressures from coastal development, disease and alien 

species continue in many areas.

All commercially fished oyster beds in Ireland occur in 

Special Areas of Conservation (SAC) designated under 

the Habitats Directive (Council Directive 92/43/EC). 

Oysters are potentially keystone habitat (reef) forming 

species or important characterising species in these 

areas and the maintenance of favourable conservation 

status (FCS) of oyster habitat is a requirement.





Zostera marina Linnaeus
Photo source: https://www.seaweed.ie/descriptions/Zostera_marina.php

https://www.maccaferri.com/uk/solutions/seagrass-meadows/







Grattan Beach, Galway City

Photos source: Dr Kevin Lynch, NUIG

Post-cleaning of driftweed
Post-cleaning of driftweed

Note the presence of embryo dunes on beach Embryo dunes build the beach and are a 

sand reservoir during storm erosion events.



Finding Compromise Between 

Conflicting Goals and Conditions

Cultural Optimums

Good views/access

Familiarity/predictability

Stability

Safety

Cleanliness

Property demarcation

Maintenance (roads, lots)

Natural Optimums

Topographic relief and vegetation

Diversity and complexity

Accretion/erosion, growth/decay

Unconstrained wind/wave action

Beach litter

Cross-shore zonation

Transfer of sediments/biota

Source: Prof Karl Nordstrom, Rutgers



Source: Prof Karl Nordstrom, Rutgers

Can Humans and Coastal

Landforms Co-exist in

The Future?

They won’t be fully natural

They will depend on human action

They will optimize different values

ID value of landforms in new context

Assess stakeholder attitudes

Identify workable target states

Identify compatible management options

Establish programs for education

Yes, but:



Sometimes decisions can be as good as a Nature-based solutions.....

Silverstrand Beach & Knocknagoneen Drumlin, Galway











Salthill, Galway

The spectrum of coastal management:

ADAPTATION: 

We adapt human activities to suit a 

changing environment We change what 

we do!

RESISTANCE: 

We adapt environment to maintain 

human activities We carry on!             

Sometimes decisions are NOT Nature-based Solutions.....



http://gis.galwaycity.ie/

Sometimes decisions are NOT Nature-based Solutions.... but smart!



Equipment “Additives” Cash

Land-based NbS

https://www.npr.org/2013/02/15/170459890/after-sandy-not-all-sand-dunes-are-created-equal?t=1614935949284&jwsource=cl&t=1614957443825
https://www.npr.org/2013/02/15/170459890/after-sandy-not-all-sand-dunes-are-created-equal?t=1614935949284&jwsource=cl&t=1614957443825
https://www.npr.org/2013/02/15/170459890/after-sandy-not-all-sand-dunes-are-created-equal?t=1614935949284&jwsource=cl&t=1614957443825


Photo source: Michael Diggin

Storm Response-Recovery of Beach-

Dune Systems in Ireland

Dr Eugene Farrell & Dr Kevin Lynch



OPW Irish Coastal Protection Strategy Study (ICPSS) 
2003 Coast of Ireland Oblique Imagery Survey

Source: Peter Hennessy, Local resident

The Maharees: 

A legacy of chronic coastal erosion
RP 
#

See presentation:



Shoreline Position Analysis
1900.       (late 1800s–early 1900s) 6” Cassini B&W maps
1975.       OSi map (1973-1978)
1995.       OSi orthophotograph
2005.       OSi orthophotograph
2007.       Airborne LiDAR (0.25m) Imagery Survey 
2012.       Bing satellite image 
2014-.      UAV/GPS/SAR Surveys                              

The Maharees: 

A legacy of chronic coastal erosion



Photo: Dr. Kevin Lynch, NUIG (March 2015)Photo: Dr. Kevin Lynch, NUIG (January 2015)

Photo: Dr. Kevin Lynch, NUIG (Sep 2015)Photo: John Smyth (December 2014)

In theory, the amount of sand stays constant (equilibrium!).

It just moves around because of the changing wave regime.



In theory, the amount of sand stays constant (equilibrium!).

It just moves around because of the changing wave regime.

Some beaches “recover” faster/slower than others.





Public meeting Feb 2016

The Maharees: 

A legacy of chronic coastal erosion & pressures from tourism





315 “actions” documented from February 2016 to January 2020







HAZARD 1: Blowout growth

Signage, fences & barriers





2017 2019 2020

Prevent growth of reactivated dune blowouts

using straw bales and Christmas trees

HAZARD 1: Blowout growth



June 2016  (+3 month)

Planted March 2016

December 2015

Source: Maharees

Conservation Association

HAZARD 1: Blowout growth

Prevent growth of new dune 

blowouts using planting and control access.





June 2016  (+1 month)

Prevent growth of new dune blowouts using planting.

Increase dune elevation and sand reservoir.

HAZARD 1: Blowout growth



February 2017  (+12 months)



September 2017  (+19 months)



September 2017  (+19 months)



October 2017  (+20 months)



June 2019  (+28 months)



July 2020  (+29 months)



October 2020  (+32 months)



October 2020  (+32 months)



Source: Maharees Conservation Association Source: Maharees Conservation Association



Over the winter of 2015-16, the only road in and out of the Maharees

peninsula was impassable on 17 occasions.

Kerry County Council refused to intervene as it was an SAC ∴ NPWS 

NPWS ‘science-first, top-down, non-communicative’.

HAZARD 2: Too Much Sand



November 2016. 

MCA submits report to Kerry County Council

“The benefits (of fences) are manifold including:

• Reduction of sand volumes blown onto road

• Retention of blowing sand on the dunes

• Monies saved by council by not having to clear the road

• Example of local communities, NPWS and KCC working together

• Raising of awareness of coastal risk mitigation and ‘actions’

• Prevent (ongoing) trampling on this area of the dunes

• Proof of concept to repeat case study in other areas of Maharees

and Kerry”

October 07, 2016
Maharees Conservation Association (Mr Ray Buckley; Mr Martin Lynch)

Kerry County Council (Mr Eamon Scanlon; Mr Damien Ginty; Mr Gerry Riordan)

National University Ireland Galway (Dr Eugene Farrell; Dr Kevin Lynch) 

National Parks and Wildlife Service (Mr Frank McMahon; Dr Philip Buckley).

Health and safety risks

Site Management

1.

2.

How did we unlock the impasse?

3. Kerry County Council

Local Engineer €5,000

4. Maharees Conservation

Association volunteered 

to install

HAZARD 2: Too Much Sand



April, 2017

Fence 1

Fence 2

Fence 3

Road has not been blocked once since fences 

were installed.



When do we need permission? Where can we work? 

The focus of AA is targeted specifically on Natura 2000 sites and their 

conservation objectives.

Article 6(3) requires that any plan or project that is not directly connected with or 

necessary to the management of the Natura 2000 site concerned but is likely 

to have a significant effect on it, on its own or in combination with other plans 

and projects, is to be authorised only if it will not adversely affect the 

integrity of that site. 

Screening for AA and, if screening indicates the need, AA itself, must be carried 

out and the assessment and conclusions recorded to ensure that existing and 

future plans or projects are not authorised if they are likely to adversely affect 

the integrity of a site. These safeguards are designed to ensure the conservation 

of Natura 2000 sites. 

All such cases should be supported by sufficient scientific and other 

necessary evidence and backing to show cause for the project and to address 

any questions that might be raised in relation to compliance, including any other 

possible impact. 

The Habitats Directive states that ‘Any plan or project not directly connected with or necessary to the 

management of the site but likely to have a significant effect thereon, either individually or in combination 

with other plans or projects, shall be subject to appropriate assessment of its implications for the site 

in view of the site’s conservation objectives...’



TRAFFIC CONGESTION



Control of traffic to beaches is made difficult by a number 

of additional factors: 

(i) The day-to-day unpredictability of the rush to the coast 

because of daily variations in weather;

(ii) The narrow winding roads typical of many rural areas;

(iii) lack of parking areas near the beach which forces cars to 

park roadside and reduces traffic to single lane; 

(iv) The concentration of some beach facilities in limited 

areas, e.g. parking, toilets and lifeguarded zones, which in 

turn concentrates visitor traffic; 

Response: Traffic congestion can be eased by a number of 

strategies: 

(a) Provision of off-road parking areas close/on the beach. 

(b) Good early signposting of the beach and its facilities plus 

warnings about restrictions.

(c) Use of traffic wardens, signs, cones, road markings to 

prevent roadside parking. 

(d) The use of beach webcams to provide prior warning of 

traffic conditions.

(e) Provision of public transport from the largest nearby 

town. If the service is frequent and the fares competitive 

many visitors may leave their cars at home to avoid the 

problems of traffic congestion and parking.

TRAFFIC CONGESTION The health and safety of residents and visitors in areas like the Maharees

(Picture July 19, 2020) is at serious risk as emergency services cannot 

access the area quickly during summer months.



TRAFFIC CONGESTION Temporary path during summer from carpark to beach requires:

1. Landowners permission

2. “Site management” project 

3. Screen for AA & assessment report

✓

✓

X

South Milton Sands, UK
Sumer 2018; >350 cars



Seasonal 

Tourism

Pressures

Trespassing on private land (49 vehicles); 

Unauthorized camping and parking;

Anti-social behaviour; Littering;

Local only enforcement

NATURA 2000 sites

(SAC, SPA); pNHA

No conservation management plan;

“Ring-fenced” by NPWS

preventing interventions

EROSION

LOCAL AREA PLAN
ineffective; absent;
no funding

PLANNING & 

DEVELOPMENT

ACTS 2000-20018

ineffective due to

NATURA 2000

designation

FORESHORE ACTS 1933

(to HWM)

There is a disproportionate balance 

between biodiversity

preservation and economic, social, 

cultural and regional requirements 

(By EU law, ALL requirements are 

supposed to be accounted for).

Emphasis on scientific knowledge to 

avoid political negotiation separates 

People from Nature.

Biodiversity is degrading and/or 

disappearing.

Formal compliance with EU Directives 

(Habitats; Birds) is resulting in 

environmental and conservation 

objectives fading to the background.

….much larger (non)planning & enforcement issues are the problem



Sea Buckthorn (Hippophae Rhamnoides) is dark greens/brown colour surrounded by dune marram grasses. 
Anecdotal evidence from local farmers and NPWS staff suggests that Hippophae rhamnoides was planted some 
time in the 1970s. The Coastal Monitoring Project 2004-2006 survey states that it was planted by Kerry County 
Council to combat dune erosion (Ryle et al 2009). The plantations have been expanding ever since are impacting 
adjacent native flora . A recent study by Grobler (2017) showed that the total coverage of 13.56 hectares has 
been increasing at an average rate of 27% or 0.39ha per year since 1995.

HAZARD 2: Too Much (Bare) Sand



NbS will not work here….. and engineering solutions will never be approved.

…… so how does the community adapt to live with floods?

HAZARD 3: Flooding

Source: Darren Jones (MCA) 



Parts of the dune system are protected by low angled rock armour.

We need to protect the dune toe….



73

Small-scale, local interventions (planting; fencing) along a dune to 

reduce vulnerability to storm erosion and flooding…. 

can lead to results but it comes at a heavy price to the community 

20192016





NbS: Barriers to implementation

Uncertainty about performance and costs:

Uncertainty on the long-term maintenance, performance and (cost-) effectiveness of NBS,

due to a lack of systematic testing, monitoring and reporting. The higher uncertainty

associated with NBS in comparison to conventional solutions is an important factor that

inhibits their wider acceptance and implementation. 

Institutional, regulatory and governance barriers:

There are at present no specific funding schemes for fostering the implementation of nature-based solutions on a national 

level. 

Bean counters and decision-making processes often fail to capture the longer lifespan, lower maintenance costs and the 

added benefits NBS can offer.

The site-specific nature of NBS further requires these measures to be adapted and designed for each case individually, 

preventing the development of a technical ‘one size fits all’ solution. 

Uncertainty over responsibility for ownership and maintenance:

Conflicts emerge in determining who pays for, operates and maintains NBS in the long-term, particularly in situations 

where NBS on public and private properties are concerned. Currently our coastal communities are solely responsible.

Land requirements:

Certain types of NBS require large areas of land for their implementation, which can be costly and difficult to accept for 

planners and local authorities. This makes the selection of NBS over traditional engineered approaches especially unlikely 

if the wider environmental and social benefits are not considered in decision-making processes. 
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Roadmap to Implementing Nature-based Solutions in Ireland
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Public meeting

Action “on the ground”



Rising 

sea 

level

Chronic

storm 

erosion

Vegetation 

colonization & 

dune stabilization 

PeopleOcean & Nature

Varmints?

Why is the coast changing? 

How much and how fast is change occurring?

Can we “fix it”? How long will it take?



Photo credit: Michael Diggin

Valuing natural capital



http://www.inhfa.ie/index.html
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Connecting Coastal Communities

Concerned with Climate Change Chaos

-The 7Cs network -1

2

Contact: Dr Kevin Lynch 

Contact: Ms Martha Farrell

A pipedream being realised (maybe?)



Curracloe (Summer, 2018)

Source: Jack Meehan Irish Air Corps

We need a cultural shift in how we treat our coast



“When my Gaelic football team reached the County U21 final one of 

training sessions comprised of a four-hour army bootcamp 

on Cullenamore Beach in Strandhill County Sligo. 

The final part of the training was for every member of the team to 

reach the top of the dune while carrying a sandbag. At the time I, as 

well as my team, was uneducated on the importance of dune 

systems at the time and feel as though even one simple sign could 

have prevented twenty-five young adults carrying sandbags 

from running up it.

With such a simple and relatively inexpensive fix it is clear to 

me that the focus of coastal dune management should be on the 

management of people not management of natural processes. 

No naturally occurring process in Ireland could have inflicted 

the damage my team, as humans, did to the dune system in the 

space of a five-minute period. Not everyone is educated on the 

importance of dunes but most are educated enough to read a 

sign and obey the guidelines it sets.”

We need a cultural shift in how we treat our coast
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Toursists II by Duane Hanson



Roadmap to Implementing Nature-based Solutions in Ireland

“all land is a ghost given up for a while by water, 

then taken away” Poet, Mark Roper

“the erosion of a landscape will bring the erosion 

of a community” The Doughmore Coastal Protection Issue



END


