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Figurel-1 lllustration of wavedominated beach crossection systentShort and Woodroffe, 2009)
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Figurel-2 Example of naturdased solution application in IrelandSand DuneRestoration Project in SaltHdeach Galway,
Ireland (Photo: Andi Egon)
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Figurel-3 Satellite image of Irelan@left) andat night showing its large cities location are mostly located in the coastal/low
land area (right) (source https://www.sciencephoto.com/media/1066154/view/irelarad-night-satelliteimage and
Wikipedig
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https://www.sciencephoto.com/media/1066154/view/ireland-at-night-satellite-image
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Figurel-4 Predicted 2050 erosion map for Fermolye to Tonakilly, including Brandon Bay. Insert: the predicted erosion location
in the southwestern coast of legld (OPW, 2013)
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Figurel-5 Study area Brandon Bay, Kerry, Irelésaurce: Google Earth)
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Figure2-2 Ternary procesbased coatal classificatiorfBoyd et al., 1992)
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Figure2-3 Sandy beaches and dunes formation in Brandon Bay, Ireland (source: Andi Egon)
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Figure2-4 Example of rock coast in Cliff of Moher, Ireland (source: Andi Egon)
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Figure2-5 Definitionof an independent storm eveiiti et al., 2014)
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sediment transport(Fletcher et al., 2012)
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Figure2-8 Easten China ocean regional model grid for Delft3D model simulation (left) and Dmorajsha BeackBeach
model grid (right)Liu et al., 2023)
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Figure2-11 Difference of kbetween future minus present climate normalized by present clifhaogi et al., 2010)
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Figure3-3 Bathymetry data (scaled colour indicates the sea level depth based on the Malin Head OD from INFOMAR
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¢KS 3Jl LA Ay (GKS LYyF2YIFINI oFdKeYSGNR RFEGF ¢S
RFEGF 02ttt SOGSR o0& (GKS | yA@GSNBARGSINI 2FzNIASteg o8 &
FTNRY HT (2 Hy {SLISYOSNI unmt BARAEKOROSIBE 2k

LYF2YFN AFLA Ay (KS a2dziKgSad LI NI 2F GKS 0

RFGF FTYyR GKS LYyF2YFNJ RIGFEE GKS REFEGF  O2YLY
RAGSNBYOSa 2F dzyRSNJI mE: o0f Saad GKISy om ¢RE 2 F

A ¥ 4 A 9~

aS02yR anb#idzg RS BIORRGI O2fft SOGSR Ay 2AYyGSNI un
20aK2NB8 3Jl LA Ay GKS Srad FyR sSaid 2F GKS ¢
NBaz2fdze2y |yR (GKS Y2NB NB @G&Sydiy RIS NIRSE2Ea 8K S 3
Ay GKS INBFa GG§KIFG 2 @K INBLYS R YIRS LRyF Fi2 Y NI LB
AKItt2g | NBI&ES aaKRerMNBSaAYS2YV IR GKS NAOBSNI Sai
O2dzf R y2i | O@G2xzy RENNIAWMPSE@K 2 KS 2601 (brR&y¥aS (i NB
gl & adzNDSe SRPMER MY LISy 6 W Jwmisp ¢6KS Dt { ¢ NRY
¢{/HnH RSOAOS 4l & dzaSRZI | yR (RY RINAIVOGISA . A
/| SYGSNI 6¢. /0 a2Dél NB®

py



Figure3-4 GPSneasurement using Trimble TSC2 in Brandon Bay survey campaitfriamd2September 2019
(Photo: Dr. Eugene Farrell)
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Figure3-15 Semipermanent wind measurements station in Brandon Bay (in red circle)
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Figure4-1 Satellite image of BranddBay showingits location on Ireland's southwest coast (insert), and measurement
stations of interest.
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Figure4-2 Delft3D model domain and bathymgtinput(depths are relative to mean sea levdlhe red line indicates
the openseaboundary.
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Table4-1 Tidal constituent input for model open boundary

Tidal Cong Ampl itud Phasdk
M2 1.507 130.5
S2 0.523 163.2
K1 0.086 68.0
0o1 0.065 322.0
N 2 0.268 107.8
P1 0.024 58.2
K2 0.127 159.7
Q1 0.018 247.4




Table4-2 Summary of key model settings applied in the hydrodynamic models.

Parameter

Mo d el

Grid Coordinate Cartesian
Domai Grid siz{ 20 m
Number of g 730x361
Vertical | Ggrid: 10 equidist4q
(10% thickness per
Open Water | ev| Tinseeries: Prediction ba
Bound g of measu(88B8T&Gat a
Sur f a Wind param Timeseries: Measur ement
Bound 4 ( BBWS)
Wi nd drag ci BreakpoCmeafsf iAci ent : (
(Wind speed 0 m/s
BreakpoCmefsf iBci ent : (
(Wind speed 100 m/
BreakpaCoefsfiCci ent : (
(Wind speed 100 m/
Physi Hydr odynan Gravity 29.81 m/s
constants Water densify 1000
Air dens?#ty 1 kgl
Bed roughn Chezy formul a
(Area variation based on
Vi scosity Hori zontal edd/ys v(iwsriofs
Vertical eddy/ svi(sucnasfio
Model for 3D-Epsibohe
Di schg Di schar ge€ Di scharge from Owenr
(10A100640.940W & 52A
Summer si mul &tsi on:
Winter simuldag i on:
Numer i Smoot hing 60 minutes
St aup Simul ati on Summer simul atiidw:/ 0867 /20
Wintsémul ati on:i0@Q1/021722
War ming up 3 days
Ti met ep 1 minute
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Figure4-3 Comparisorof modelled and measuredater level aBBTG station.

[ 2YLI NAR&az2ya 2F Y2RSi SRNIFERR YOdzNINBENGIR  aRL.3S FIRK
I NE & rCAAyitnlyyR aK2¢g 3I22R | ANBSYSYWKEONK G BINAY A G
F2NJ OdzNNBy i @St 20A 0862 OOUMNI V& A YIRES TGS RERGYESY
OM0 wa{9 Ay OdNMNBY YkKALIGSR { SAGK XK y> HOm:0 2 F
OAlFLa Ay OdZNNByYy (G &LISSR fSaa (Kl y mpPHd YKKAS |y
O02YLJzi SR wa{9 I yRToAING IGR d2QiaNNRIENIA BRISGR G R
al oa¥l Ol 2 OR IipR WNH BB YSIF &dzNBR YR Y2RSt f S
L 20a akK2g GKS Y2a4d R2YAYylIyld RANBOsa2y 2F (K
RAGSNBY OS caS5i dS2yzil P G235 GKdza FlLEtAy3a A0

¢l onfoSf a2 LINBa'SWiRa .wa{a9 A yw OdzZNNBy G aLISSRa F2N
gl 0SNJ O2ft dzvyyz SI OK O2 YLINR &AyYyHEO X o 2OANFERREE |
6f RAMOINI YA RRE 6> 0 WREHRNE oy b eISWR 0 2 g2Y0 @ f ¢ RS NA
g tdzSa |3AFLAYy FrLff gA0GKAY (GKS NBO2YYSYRSR NI
LI NIa 2F GKS 61 GSNJ O2f dzYyod ¢KS wa{ gOBYR oAl

OKNRdzZaK2dzi GKS 61 GSNI O2f dzvyy o

yn



Current Speed [m/s]

Current Direction [deg]

(@)

02} "1 f 1
Ll ’ | I|

M L Lt A A

0 1 f | | I 1 I | |I| HI, i 1 | ! | 1§ ||I =i| B

YT R

AT S
RIEEIE B R - 3
SRR & o
i ¥ o afoa,%i: fisg.
¥ 1 BT
B =P @ g ooaox: x°§ ng
200 g s R ¢
§ ;x # £
%

Figure4-4 Comparisorof modelled and measured (a) current speeds and (b) current direeti@BE.

Table4-3 Statistical comparison of modelled versus measured current spdRelE

Layer R? RMSE Bi as
m/ s %

Dep-Aher aged 0. 60| 0. 0472 10.78 0.016
Surface (Bin 9 0. 34 0.091 16. 08 0.038
Mi d &lue f ace ( Bi 0. 41] 0.1114 18.82 0.027
Middle (Bin 5 & 0.30{ 0.083: 15.35 0.047
Mi d éblog t om ( Bi n 0.51| 0.041 13.90 0.029
Bottom (Bin 1& 0. 44] 0.04(¢( 13.413 0.032

yp



(a) (b)
0 0

330 30 330 30

300 60 300 60
[CJ>04ms [C>04mis
[C]0.2-03m/s [ 02-03mis
270 90 |THo0.1-02mis |270 90 |EHo.1-02mis
[ 0.05-0.1mfs [ 0.05 - 0.1 m/s
[0 - 0.05 m/s [0 - 0.05 m/s

240 120 240 120

210 150 210 150
180 180

Figure4-5 Current rose based da) modelled data and (b) measurement data at BBE.
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Figure4-6 Satellite image of GalwaBay showing ADCP (GBC) and wind (GBit8pns.
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Figure4-7 Time series of measured curresgeed versus wind speed:(a) ADCP data deployed in 2021 versus ERA5
dataset and (b) ADCP data deployed in 2017 versus observed wind in the local station
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Figure4-8 Observed data presented as (i) $stital box plot and (i) average current speed vector per layer in (a) BBW
station (2021) and (b) BBE station (2017)
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Figure4-9 Directionalroses based on (a) bottom(b) surfaceand (c¢) depthaveraged currergat BBE, and (dyind
speed at BBWSNote:The current direction is going to, and thénd direction is coming from)
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Figure4-10 Scatter plots of (a) deptaveraged current speed against wind speed andl@pth-averaged xand y
current velocity components at BBE in Brandon Bay.
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Figure4-11 Scatter plots of (a) deptaveraged current speed against wind speed and (b) dap#haged xand y
currert velocity components at ADCP station in Galway Bay.
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Figure4-18 951 percentile current speedm/s) for (a) depth-averaged,(b) surface, and (c) bottopfor (1) summer
and(2) winter.
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Figure4-19 R value between the model simulation current speed and wind measurements data for summer (top)
and winter (bottom) for (a) depthveraged, (b) surface, and (c) bottom current.
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Table4-4 Wind index calculation for BBE and GBC station

Scena iwcoeffic WwBrandon Bay| lwGal way Bay

a b Mo d el Measur| Measured c(
curren currer
1 1 1 0.59 0. 38 0.01
2 0.5 1 0.76 0.57 0.03
3 0.25 1 0. 86 0.70 0.05
4 1 2 0.58 0. 32 0.00
5 0.5 2 0. 74 0. 48 0.00
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Figure4-20 R value between the model simulation current speed and wind measurements data for summer (top)
and winter (bottom) for (a) depthveraged, (b) surface, and (c) bottom current.
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