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Research

(1) Response - recovery patterns of nearshore-beach-dune systems to storms

2) Coastal resilience

3) Climate adaptation in coastal planning and governance

4) Nature-based solutions for coastal management

) Links between aeolian processes and dune landforms

) Source-to-sink: linking catchment dynamics with coastal and marine environments
) Geomorphology: public outreach, education, civic engagement and crowd sourcing
8) Remote sensing technology (UAV; EO) in coastal environments
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“An ecosystem is a community of living organisms in conjunction with the
non-living components of their environment, interacting as a system”.

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!



i) Does it use nature/natural processes?

ii) Dioes it provide/improve social benefits?

iii) Dioes it provide/improve economic benefies?

iv) Doesit provide/improve environmental benefits?

r}l Droes it have a net benefit for hi:diutnir_l.r?



Accept the
climate is
changing!




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



Accept that
there will be
more
people

More people too....
nearly 6,000,000 by 2040




Our
Governments
are afraid to
change and
will watch you
wash away or
drown

'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.



What happens next on Climate Bill in
build-up to Ireland’s first carbon budget?

Government has approved the appointment of three new members to the Climate

Change Advisory Council

Kevin 0'Sullivan Environment & Science Editor
THE IRISH TIMES
®

All new climate policies for coastal
management are toothless....

with 2 faint glimmers of hope!
« CARO’s
 National Coastal Strategy

1996-1999, EU Demonstration
Programme in ICZM

2000, Communication to the EC

and EP on ICZM Strategy for
Europe

2009, EU White
Paper on Adaptation

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

2002 EU Recommendation on

Developing a Maritime
Strategy for the Atlantic
Ocean Area

[Brussels, 21.11.2011
COM(2011) 782 final]

2008, Marine Strategy |

2013, EU Adaptation Strategy

A new approach to the
Atlantic maritime
strategy — Atlantic
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Our habitats
are not being
managed and
are degrading

and/or
disappearing




Our coastal
ecosystems
are valuable
but do not
receive
proportional
€€€ investment

Culturs
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Valuing natural capital

Table ES 1. Values of Irish coastal and marine ecosystem service henefits®

CICES classification Estimate of the quantity of ES per  Estimate of the value of ES
annum per annum €}

Offshore capture fisheres Wild animals. 460,735 tonnes. 472.542.000
Inshore capture fisheries. Wild animals. 14,421 tonnes 42,113,000
Aquacuiture Animals and aquaculture 38,725 tonnes. 143,760,000
Algaeiseaneed harvesting  Wikd plants and aigaefplants 20,500 tonnes 3,014,000
and agae from aquaculture
Genetic materals Genefic materials from biota  Not quantified Mot valued
Water for non-drirking Surface water for non- 1,180,400 328 m? of seawater used Mot valued
purposes drinking purpeses for cooling in powsr plants.
Regulafing and maintenance ecasysiem services
Waste services Mediation of waste, foxics 0,350,042 kg organi waste 316.767.000
and other nuisances. 8,834 783kg nirogen
1,118.732 kg phosphorus
Coastal defence Mediaton of flows 178Kkm of coastine protected by 11,500,000
saltmarsh
Lifeayie and habitat services  Lifecydie maintenance, 773,333ha protecied fough SACs Nt walued
hakitat and gene pool
Pest and disease control Pestand disease confrol Mot quantified Not valusd
Climate reguiation i 42547 CO, absomed 818.700,000
and climate regulation
Recreafional services. Physical and experiental 06 millon marine recreation trps 1,68,500,000
interactions peryear
Scientfic and Scientific and educati Marine education and training fe=s 11.500.000
senices
Marine heritage. cultre and ~ Heritage, cultural and Mot quantified Mot valued
entertanment entetanment
Aesthetc servces Aesthatic Flow value of coastal location of 68,000,000
housing
Spiritual and emblematic  Spiritual andlor emblematic  Not quantified Not valued
vahues
MNon-use values Existence and bequest Mot quantified Not valued

“The flow of ecosystem service values should not be added up, as they represent only a certain proportion of the total
economic value (TEV). Aggregating the figures in an effort to give a single figure for the value of marine scosystem services

measured as revenue, while others, such as recreation, are measured as net economic contribution, and the value of waste
ummmeuefem.snmsuMusmzmmwom

CICES, Common i ification of Services: ES, services: SACs, special areas of
conservation.

Ireland (7?)
€3.58 billion p.a.

> potential value
> knowledge gap

Coastal Margins

Coordinating Lead Author: uurencelones

lead Authors: Stewart Angus, Andrew Cooper, Pat Doody, Mark Everard, Angus Garbut, Paul
Gilchrist, Jim Hansom, Poger Nicholls, Kenneth Pye, MNeil Ravenscroft, Sue Rees, Peter Rhind and
Andrew Whitehouse

Key Findings
11.1 Introduction.
11.1.1 Sand Dune:

u
11.1.3 Saltmarsh
11.1.4 shingle

b5/

3 Machair 8
8

8

1115 Sea Cliffs &
8

9

Bl
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11.16 Coastal Lagoon

11.2 Trends and Changes in Coastal Margin:
11.2.1 sediment supply
11.2.2 climate Change.
11.2.3 Sea-level Rise 10
11.2.4 Air Pollution 10
11.2.5 Tourism 1
11.2.6 Coastal Development 1
11.2.7 policy Drivers 1

11.2.8 Overview of Trends and Changes in Coastal Margin Habitats 15
11.3 Ecosystem Goods and Services Provided by Coastal Margins for Human Well-being ... 19
11.3.1 Provisioning Services 1
11.3.2 Regulating Servic 24
11.3.3 Cultural Services 26

11.3.4 Supporting Service: 1
11.3.5 The Role of Wild Species Diversity 32

UK
£48 hillion p.a. (3.46% GNI

Ireland (equivalent?
€2.57 billion p.a.

> potential value
> knowledge gap



Figure 2a and 2b. (below)

Hlustration of "hard” versus "soft”
engineering. The photo on the left shows
the original "Hondsbossche en Pettemer
Zeewering”, a large dike in North Holland,
whereas the photo on the right shows
the same construction fortified by sand
nourishment rather than additional hard
structures. (Photo credit: Boskalis.)



Medberry (UK) “Let it flood”

» Managed realignment of coast for
sustainable flood risk management;

« Maximise wetland habitats;

« Community participation.

species threatened with extinction

severe floods
greenhouse gas carbon

dioxide



Small-scale, local interventions (planting; fencing) along a dune to October 2020
reduce vulnerability to storm erosion and flooding.

December 2015



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

2016 2019

17



Ocean-based NbS



COASTLINE NEWS OCEAN FOCUS | SUMMER 2020



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.















Grattan Beach, Galway City

Note the presence of embryo dunes on beach Embryo dunes build the beach and are a
sand reservoir during storm erosion events.

Post-cleaning of driftweed Post-cleaning of driftweed



Finding Compromise Between
Conflicting Goals and Conditions

Good views/access
Familiarity/predictability
Stability

Safety

Cleanliness

Property demarcation
Maintenance (roads, lots)

Source: Prof Karl Nordstrom, Rutgers

Topographic relief and vegetation
Diversity and complexity
Accretion/erosion, growth/decay
Unconstrained wind/wave action
Beach litter

Cross-shore zonation

Transfer of sediments/biota



Can Humans and Coastal
Landforms Co-exist in
The Future?

Yes, but:

They won't be fully natural
They will depend on human action
They will optimize different values

Source: Prof Karl Nordstrom, Rutgers

ID value of landforms in new context
Assess stakeholder attitudes

Identify workable target states

Identify compatible management options
Establish programs for education



Silverstrand Beach & Knocknagoneen Drumlin, Galway

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









Bertra Beach
18 Feb 2017, 20:47

Is the car park at Bertra Beach still storm damaged.

CQ save Topic

1. Re: Bertra Beach ¢ save Reply
19 Feb 2017, 23:23

They have redone the car park and put up boulders so you can no longer
drive down into the dunes.

Report inappropriate content

2. Re: Bertra Beach C Save Reply
20 Feb 2017, 08:41
Hi

Thanks for your reply, does that mean you can't drive to the original car park
where you could park and look direcily out to the sea.

Thanks again.

Report inappropriate content

3. Re: Bertra Beach O save Reply
20 Feb 2017, 08:47

The car park is beside the beach but not on the beach. | don't know what it
was like before the storm damage so can't really compare...

Report inappropriate content

4. Re: Bertra Beach ¢ Save Reply
20 Feb 2017, 10:02
Hi

After the storm damage the council made another car park beside the toilets.
Before the storm damage you drove your car past the toilets for about
300metres to a lovely car park right at the beach this is the car park that |
would like to know if it is in use again

IMany thanks






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

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.... but smart!

http://gis.galwaycity.ie/




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



The Maharees:
A legacy of chronic coastal erosion

See presentation:

“|t should also be pointed out that if the

dune structures are not grotected it will be

very costly to repair the damage done in
the future: The threat will be not only to
the public road but to the longer term

viability of the Maharees Peninsula” -




The Maharees:
A legacy of chronic coastal erosion




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.







The Maharees:
A legacy of chronic coastal erosion & pressures from tourism







315 “actions” documented from February 2016 to January 2020

2013 J F M A M J J A S 0 N
Meetings MCA committes X [(#32) X [#33]1 X [#34) X [#35]) X [#36)
Community/public x X[AGM]
Stakeholders KXKX XX X X X
Managerz/Paliticians/Engineers x X KEKK XX
Fundraising Event X
Orline
Application X X X X X
Nature-based solutions Marram grass planting XXX X HEX X
Sand trap fencing X X
Sitraw bales
Other [<mas trees)
Management Bocess fencing X x
Signage X X X X X
Sand transfer
Enforcement = X X
Environment Beach clean X XX XX X X
Biodiversity KX x X X
Land-bazed clean X X
Heritage Category to be inputted
Media Broadcasting: TV x
Broadcasting: Radio X KX
Mewspapers X X
Magazines
Other X X
Education & outreach Presentations X X KX = X X
Fieldtripzs [education) xX X
Fieldtrip= [arganizations) X X XX X
Guided walks = KX KX
Health and well being XX
Cther = KX X xK X HEXX
Partnerships Managers/Politicians
Research X XX X
Other
Consultation
Aw ards Funding X X X
Recagnition x









HAZARD 1: Blowout growth

Signage, fences & barriers







2017 2019 2020



HAZARD 1: Blowout growth

Planted March 2016

December 2015

June 2016 (+3 month)
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HAZARD 1: Blowout growth

June 2016 (+1 month)

Prevent growth of new dune blowouts using planting.
Increase dune elevation and sand reservolr.



February 2017 (+12 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



HAZARD 2: Too Much Sand

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

How did we unlock the impasse?

1. W Health and safety risks

2, Q. Site Management
3 :€ Kerry County Council
4

Local Engineer €5,000

mi Maharees Conservation
Association volunteered
to install

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).  November 20186.

MCA submits report to Kerry County Councll

“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”

S




April, 2017

Road has not been blocked once since fences
were installed.



When do we need permission? Where can we work?

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...’

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.



TRAFFIC CONGESTION



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.

Control of traffic to beaches is made difficult by a number
of additional factors:
) The day-to-day unpredictability of the rush to the coast

because of daily variations in weather;
The narrow winding roads typical of many rural areas;
lack of parking areas near the beach which forces cars to
park roadside and reduces traffic to single lane;
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:

EYREOVEbKfoff-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  Temporary path during summer from carpark to beach requires:
1. Landowners permission v

2. “Site management’ project
3. Screen for AA & assessment report X

O



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

There is a disproportionate balance
between biodiversity
preservation and economic, social,
T~ cultural and regional requirements
1 (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.

7 Formal compliance with EU Directives
/’ (Habitats; Birds) is resulting in
environmental and conservation
objectives fading to the background.

Local only enforcement



HAZARD 2: Too Much (Bare) Sand

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 3: Flooding

NbS will not work here..... and engineering solutions will never be approved.
...... so how does the community adapt to live with floods?



Parts of the dune system are protected by low angled rock armour.
We need to protect the dune toe....



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

2016 2019

73






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.



Roadmap to Implementing Nature-based Solutions in Ireland
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Why is the coast changing?
How much and how fast is change occurring?
Can we “fix it"? How long will it take?

Ocean & Nature

Chronic Vegetation
storm colonization &
erosion dune stabilization

Varmints?




Valuing natural capital

i NUI Galway
4ra OE Gaillimh

Cluster:

Thema:

Further Reading:
Contact:

Read More About:

How @
yS
€9 i

Sign up to the Policy Brief
SeriesHere

The Economic Value of Outdoor Recreation on a Coastal Beach
and Dune System in Ireland’s Southwest

In Ireland, 1.9 million people [40% population) reside within Skm of the coast
Legally, the coastal zone in Ireland has no defined limits, yet is our most stressed
environment due to rising anthropogenic pressures and evolving climate hazards.
Sandy beaches and coastal dunes are experiencing chronic degradation and the
diverse array of ‘natural’ ecosystem services they provide to coastal communities
and economies, including coastal defences and outdoor recreation opportunities, are

being lost. Environmental economists have been vocal in gdvocating for non-
market economic valuation of coastal ecosystem sqvicegg aﬁ&ating
and justifying eqmta e policies th rall e- u 5 rural
areas. §an

iz the first studv to estimate the recreatlo f Irish coastal
beach dune systems. & negatge bing |a| el (TCM) was
developed uslng data h ey e Maharees and

Casg Cﬁ insu Kerrv durmg summer 2019,
of £3.09 per per:von per beach dune was estimated,

fa'.rourablv with C5 values of Med|terranean i Aggregated

sea_wnal CS figures amount to €165k b ta n levels. Using

5ur'.r ..lmmer or',r 5pend in excess of
(] vt o n, fcu:ud recreation boakings, and
ionally, a quahtatwe cross-comparison of over 30

t n = |I'I5h coastal destmatlons named by survey respondents revealed that only
Achill Island, Co. Mayo could match the Maharees in terms of fully providing the key
natural amenities enjoyed by visitors. This finding highlights the Maharee's
unigueness and socioeconomic value for beach-dune recreation.

Policy Implications

Quantifying the wvalue of ecosystem services in coastal areas provides requisite
information for policy developmentand resource management in line with advancing
efforts to more fully estimate the value of Ireland's ‘blue economy’. In a political and
business climate where decisions are typically guided by cost-benefit analyses and
market development, explicitly rendering *hidden’ ecosystem service and natural

underserviced rural areas in @ more socially equitable manner. Thus, as well as being
a practical natural resource policy and management tool, ecosystem services
valuation can empower rural advocacy efforts and counteract policy marginalisation.
Coastal areas like the Maharees possess high natural capital values, justifying the call
to increase efforts to stem chronic degradation, support their conservation, and
ensure their continued delivery of their ecosystem services which serve as the
foundation for life and livelihood for these rural communities.
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National Parks & Wildlife Service




A pipedream being realised (maybe?)
Contact: Dr Kevin Lynch

Contact: Ms Martha Farrell : N
Connecting Coastal Communities

Concerned with Climate Change Chaos
-The 7Cs network -

Pl
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We need a cultural shift in how we treat our coast



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 |, 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.”



loop-head

http://overtakenbyevents.eu/?tag

It’s tourist season, yet you're not allowed to
shoot them...

gJuneg 2013



Roadmap to Implementing Nature-based Solutions in Ireland




END



