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NepiAnyn

I1a mMAaiolo Tou €pyou mpayUatonolOnkav ceUvapLa eKmaibeuong LEAWY TWV TEXVLKWV
UTINPECLWV TWV ouvepyalopevwyv ¢Gopeéwv. ITa OCEULVAPLO TIAPOUCLACTNKAV KOl
SlopoLlpAoTNKAV OTOUG OUUUETEXOVTEG OVOAUTIKA eyxewpidia (manual) edapuoyng
e€elbikeupévwy pebodoloylwy mapaktiag Slaxeiplong, EVw MpayATONoLLOnKav CXETLKEG
erubeilelg Twv edpappoywv avtwv (workshops). Emiong, mopoucldotnkav avoAuTiKa oL
TEXVLKEG €Y WYNG KAl a€LOTIOLNCNG TWV OMTIKWV SE60UEVWY TOU GUOTHUOTOG TTAPAALAKIG
napakoAouBbnong, evw Katd TG epyaocieg meSiou ol CUMUETEXOVTEG eKMALEVTNKAV OTNV
TOMoBETNON TWV EMIUEPOUC OTOLXELWV TOU cuoTAUATOCg, KaBw Kal otnv tomobétnaon,
XPron Twv uSPOSUVAULKWY OPYAVWY Kol EEQywWYr TWV Kataypadpwv.

Euxapiotieg

Oa B£hape va guxaplotooupe thv Meta-61daktopikn epeuvntpla tou TQOBE ka |I.
Moviouén yla tn BorBela tng otV OAOKARPWGCN TOU TAPASOTEOU.
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1 Ewoaywyn

Mépa amd tnv avamtuén kawvotopwv pebodoloylwv kal epyaleiwv kataypadng kot
TapakoAouBnong Twv MAPAKTIWY SLEPYAOLWY, EVA CNHUAVTIKO {ATNUa €ival n petadopa
TEXVOYVWOLOG KoL N cUVOEDN HETAED ETUOTNUOVWY Kal TOTIKWVY apXwv/dpopéwv. Me autd
Tov TpOmo, oL Tomikol ¢opelc Suvatal va eival oe B€on va Slaxelplotouv Kol va
epapudoouv ouyxpova epyodeia, Ta omola emtpémouv TNV Kataypodr Kplolpwv
TIAPOUETPWY TTapAKTLaC Slaxeiplong, OMwe eivat n B€on TNG AKTOYPAUUAG KAL N ATOKPLoN)
NG ota akpaia kalplkd dawvopeva (BUeAAeG), KABWE KAl TO AVWTATO OPLO TNG KUMOTLKNAG
avappixnong anod to onoio pnopel pakponpoBeopa va e€axbel mAnpodopia yla tnv Bon
Tou awladou. Me Bdon 1o mapanmdvw TAALO0, TPAYUATOTOONKAV EKMALSEUTIKA
oEpvapla PE Toug ouvepyalopevoug ¢opelg, ota omola eEELOLKEUUEVOL EPEUVNTEG TOU
Mav. Awyaiou, eknaidsvoav npoodpEpovtag e€elbikevon og KOWVOTOUES (state-of-the-art)
pebodoloyieg. MapdAAnia, SnuoupynOnkav oxetika eyxewpidia (manual) avaAutikig
neplypadng Twv SlepyacTtikwy otadiwv Tng ekdotote peBodoloyiag, KATL TO Omoio
amoteAel €éva  onuOvVTIKO output Tou €pyou TO omoia Tapadobnkav oToUG
ouvepyalopevoug ¢dopeic. Me Tov TpPOMo auto, elval oe B€on va ocuvinpolv Kol va
XPNOLLOTIOLOUV TOV ETLOTNUOVIKO €EOTALOUO TIOU QMOKTHBNKE oTa MAailola Tou €pyou,
WOTE va UmopolV autévopa TAéov va Tipofaivouv oe kotaypadEC Twv TAPAKTLWY
Slepyaolwy, aAAd KOl EKTIHMACELS TNG TOPAKTIOG HMOPPOSUVAUIKAG TWV TEPLOXWV
evlladépovtog toug. Etal, ot tomikol dopeig eivat og B€an va aflodoyouv Ta mpoAnuata
SLABPpWONG TWV TIEPLOXWV TOUG XWPLG UEYAAEC SATIAVECG, VW AVONMTUXONKE pla ox€on
HeTAEL MavemOTNUIWY Kal ToTkwv ¢opEéwv n omoia Kpivetal mwc eival wdlaitepng
onuaoctiag yla LEAAOVTIKEC CUVEPYQOLEG.
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2 YAWKO EKTTOLSEVUTIKWV CEULVAPLWV

Jta mAaiola Tou £pyou MPayHOTOmoBnKav eKTEVELC epyacieg mediou KATA TG OTOLEC oL
OUUUETEXOVTEG eKkmaldelTnKav otn PBabuovounon/«ocetaplopa», TomoBétnon Kal
ouvtipnon Twv udpoduvaulkwyv opyavwy, kabwg kol otnv eaywyn, avaluon Kal
aglomoinon twv udpoduvauikwyv dedopévwy. Emiong, mapakoAoUOnoav Kal CULMETELXAV
OTIG TEXVIKEG EPYaciec TOMOBETNONG TWV  OMTIKWY CUCTNUATWY  TIOPAALAKAG
TapakoAouBbnong, evw ekmalbevTNKAV TEPOALTEPW OTILC HeBodoloyieg €€aywyng Kkat
a&lomoinong Twv dedopévwy Tou cuoTUatog (mapaywyn HETa-6e8ouévwy). MNa to okomod
QUTO TpayuatomnolOnkav 3 oepwvapla/ocuvavtnoelg oto Anpo MNéyelag, otnv Kumpo yla
TNV EKMALSEVON HEAWV TOU TEXVLKOU TIPOCWTILKOU TOU ARpou, aAAd KOl EPEUVNTWV TOU
TENAK. Ta ogpwvapla éAafav xwpa os aibBouvoeg tou Afpou Méyelag kat tou TEMAK, evw
OAO TO MPOCWTIKO PETE(XE KOl CUVEBOAE OTIC epyacieg mediov mou mpaypatonodnkav
oto Coral Bay. 2tn AéoPo, Aoyw eyyutntog Slopyavwbnkav oeguvapla o aibouoa tou
Mavemotnuiov Alyaiou, evw oteAéxn tou MTABA kal urtnpectwy tng NepLdépelag PeTeiyav
OTIC epyaoieg mediou mou mpaypatomolndnkav ot TUAOTIKEG TtapaAieg Métpag Kot
lotoplkoU Kat otnv mopaAia eAéyxou cuotnuatwv/pebodoloylwy tng Epecou.

Mépa amnod tnv avtaAlayn XPNoLUWY Kol EMOLKOSOUNTIKWVY okEPEwWV Kat mAnpodopiag, Ta
ogpvapLa autd kaluav tig akoAouBeg Bepatikeg evotntec: (i) Staxeiplon kot aflomoinon
TWV OMTIKWY OES0UEVWV TWV KAUEPWVY TOU CUCTHMOTOC MOPAKOAOUONCNG MApAKTLWY
Slepyaolwv PE XPNon KAWOTOPWV €pyoAeiwv (TEXVIKEG aVAAUONG ELKOVAG ME
TIPOYPOUHATLOTIKA epyadeia — KwWLKeS kat GUIs og mepBaAlov Matlab) kau (ii) e€okeiwon
TWV OUUUETEXOVTWY O€ £€ELOIKEVUEVEG LEBOSOAOYIEC KOl AOYLOULKA TTIOU €XEL AVATITUEEL TO
epyaotiplo Mapaktia¢ Mopdoduvaulkng, Awaxeipiong kat Oaidoolag ewloyiag tou
Maveniotnuiov Awyaiou, ta omoia mpowBolvial w¢ epyadeia mapdkTiag dlaxeiplong
(UNEP-MAP, Integration of climatic variability and change into national strategies to
implement the ICZM Protocol in the Mediterranean,
http://www.themedpartnership.org/med/pfpublish/p/doc/828035e0d7964aee62a44807
b032a9d47). To UAIKO Kal to eyXelpidla Twv oeulvapiwv mopatiBevial avaAuTikd OTLG

EVOTNTEC TTOU akoAouBoUv.
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2.1 Aoywopkad (GUIs) avadAluong aveloAoyLlKwVY TACEWY Kol TpOoPAedNG
KU LOTLKWVY XOPOKTNPLOTIKWVY o aveoAoyLlka dedopéva

Ta ocuyKkekpléva AOyLoMIKA eival Lolaitepa xpriowa epyaAsio yla tnv availuon twv
QAVELOAOYLIKWY S€SOUEVWV TWV PETEWPOAOYIKWY OTABUWV TIOU gykataotadnkav otig Suo
TIEPLOXEG, EVW €Tiong Sivouv tn SuvatoTNTA EKTILNONG TOU KUMOTIKOU KOBEOTWTOC oTa
QVoLXTA ME Xpnon omAwv avepoloykwv bSedopévwy. Ta  eyxelpidia/manual mou
emdeixOnkav kat mapadoOnkav oTOUC CUUUETEXOVTEG AKOAOUBOUV OTIC EMOEVEG OeAIOEC.

2.1.1 ANoyiouikd (GUI) avaAvonc aveuoAoyikwv dedouevwy

To ouyKekpLUEVO AOYLOUIKO Sivel TNV SuvatdtnTa OTO XPHOoTN VA TIPAYULOTOTOLNOEL BACIKN
OVAAUON TWV OVEUOAOYLKWV TIOPAUETPWY EUEAIKTA KoL oOuTtopatomolnuéva. Ta
SlepyaoTika Bripata Xpriong Tou AoYLoWLKOU TTEPLYpAdOVTOL TIAPOKATW, EVW TO AVAAUTLKO
manual ou SLapoLPACTNKE OTOUC CUMMETEXOVTEG TtapatiBevtal oto Mapdptnua — 3.1.1.

Brua 1:'EAeyyoc directory amoBnkevonc Sedouévwyv avaluonc

1) Anpoupyoupe éva
dakelo omou Ba

’ WIND DATA ANALYSIS
anoBnkeutouv Ta
anoreMéoparatos | (2) o]
GUI (r.x. wind results) Browse wind data input file
Spec:fythemtsoh-m-nkjm-—— Vadical dictance. ~ =~ ified analysis
Omis . | Browse For Folder x o
Insert a ral wind directions
2) MNotdpe ‘Browse Okmh O st arectnry | s ‘
i ’ General analysit o
output dlrectory e naly d e 6(3) - rm (untts in degrees)
On One Of Siaew feldar (7) Insert a range of wind velocities
- | New folder (8) (
A 3 | Paper Cyprus to
3) Ano %o n.apanpo Cd: Retreat maps of wave upper imat r“ (units specified by the user)
n°,U QavolyeL Besfort | Frd sea level rise_2019 -
Bpiokoupe Kat —— " alculate wind charactenstics
ETUAEYOUUE TO ‘ — Frequency | Mean Velocity (mys) Duration (sec)

. Folder wind resu a
daxeho rmov | <
SnpoupwroaH (1. —_— =
wind results) kot T Saw the resuked tabie 7 1T T Save the resulted table

L ‘ ’
TLOTALE OK Create windrose Create windrose
Title Title

Plot windrose Plot windrose

© Copyright 2012 by Unwersty of Aegean (I Monioudi and A F Velegrakis) and UNEP n
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Brua 2: Eloaywyr aveUOAOYLKWY SES0UEVWY

Xpdvog Tayxvtnta & AwevBuvon
, 1 we 1 Ailvoupe To txt apxeio HE Ta AVEHOAOYIKA
7 13 5.6 125 P
4 8 80w debopéva oto GUI
4 l§ 6.9 103
; i 8 i
7 * s M
; 3 g i 4%
: El[m
i WIND DATA ANALYSIS
§ f Browse output directory C \WsersUSAVELA\Desktop\wind results\
s A ) |
{ ] 12

(1) Natdpe ‘Browse
wind data input
file’.

(2) Ano to napdBupo
TIOU QVOIYEL
Bpiokoupe To txt
QapxEio HE Ta
QVELOAOYLKA
Sebopéva, To
EMUAEYOUHE Kal
natape ‘Open’.

Omis Oke Il setectva-file
O kmmh D% Lookin:

~ General analysis
ON [One DSET

Beaufort

- Specilythe unis of p+=ct Mactinal

Wind anatyss GUI > «~®crm- 2
* Name Date moddfied Type
win32 31102019 08:28 File fe b
Hick woome winé4 317102019 08:28 Filefe |
z s
Colculy
“ " [
Frequl
@ (2) =
Ths PC A
> =
Enterflenan| | fed table

© Copyright 2012 by Universty of Aegean (1 Moniouds and A F_ Velegrakis) and UNEP u

Brua 3: Nevikeuvpévn avaluon (ava avepoloyikn kotevBbuvon)

(1) EmuAéyoupe tn povada
HETPNONG TNG TAXUTNTOG
TOU QVEHoU

(2) Aivoupe to vGUETPO TOU
HeTewpohoyikol ataBpol
(z) yLa va urtoAoyioeL to
GUI tnv ToyUtnTa U10
BaoeL tou akohouBou

Tumou:

v10 = u(z) ()’
(3) EmAéyoupe Evav amd Toug
8 kUploug topelg
SleuBUvoEWY TOL avépou

(4) Nartdpe ‘Calculate wind
characteristics’ ywa va
npaypotornolnBel
VEVLKEUMEVN avaAuon Yo
TOV TOMEQ TIOU ETUAEEQUE

(5)
(6)

Aivoupe éva ovopa apyeiou

ATOBNKEVUOULE TOV Mivaka
HE TO OVopa TTou SWaapE
oto (5), matwvtag ‘Save the
resulted table’

Fevikeupévn avaluon

B wind_analysis

WIND DATA ANALYSIS

Browse output directory
Browse wind data input file

C\Wsers ISAVELA\Desktopiwind results\

C:WsersISAVELA\Desktop\GUIs\Wind analysis GUl'wind_2010 b

Southeast

— Specify the units of wind velocity— — Vertical distance— Specified analysis
Fmis  Oknots LA .
Okmh O milesh 50 (m) Insert a range of wind directions
o From to
y :
(units in degrees)
Select wind direction
‘DN ONe (JE ESE Os Osw Ow Onw Insert a range of wind velocities———
) ) From to
Calculate wind charactenstics {units specified by the user)
| Beaufort | Frequency Velocity (m/s) Duration (sec)| e — —
1 [} 0 0~
2 3.3908 25100 14021 ‘ Frequency |Mean Velocity (m/s)| Durabion (secl] |
3 4.8522 4.2400 14984 a
4 431% 6.7500 13827 ¥ -
Enter filename

Maveniotuto Awyaiou, Mapadotéo 4.1.4
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Brua 4: EAsyyoc apyeiov e€66ou (output)

v s | wind results - o X
_ Home  Share  View (2] A
. == o BA£noupe 1o
* u % Cu x il : v J Ope HE setectat
% Copy path - A - J ’ Select
o o o e Mo O e e O g 5 S anoBnkeupévo
access o - to t : 'older \2 )
apxeELo
Chipboard Organise New Open Select
4 > wind results vO r
) Name Date modified pe Size
# Quick acc
For ¢4 North.txt
& Dows Southeast.txt 020 2 B
i Doa
& Pict#
mat
DMF #
2020
7
1 o ) 0
2 3.3908 2.51 14021
3 4.8522 a.24 14984
a 4.3726 6.75 13827
s 2.9341 9.44 12600
6 2.0322 11.95 13263
7 0.7878 15.19 18514
8 0.0799 18.38 10800
9 ) ) )
10 o 0 0
1 ) ) 0
Ln12.Col 1 100% Windows (CRLF)  UTF-8
, . ’ . . '
BAua 5: Anuoupyio podoypapatog YEVIKEUEVNG aVAAUONG
B wind_analysis - *
.
WIND DATA ANALYSIS An HLOUpYLO
Browse output directory C:WsersUSAVELA\Desktopiwind results\ posovpduua‘[oc
Browse wind data input file C \UsersUSAVELADesktop\GUIs\Wind analysis GUNwind_2010 txt
~ Specify the units of wind velocity — Vertical distance — Specified analysis
@ms  Oknots of the gauge )
Okmh  Clmilesh 0 (m) e -
e -
- General analysis e
Select wind direction NEde N 09Q 08

ON ONe OE MSE Os Osw Ow ONw

Calculate wind charactenistics

Beaufort Frequency Velocity (m/s) Duration (sec)
1 0 0 0~a
2 3.3%08 25100 14021
3 48522 42400 14984
4 43126 6.7500 13827 ¥
Enter filename
Southeast Save the resulted
DU, (ms)
ST El18-20
; HR6-18
1416
0312-14
310-12
: - - ~ @8- 10
(1) Alvoupe titho oto podoypappa. To mms-8
BrAMa auTo Eivat MPOoaLPETIKS. P =; jf
(2) Natdape ‘Plot windrose’ kau -...SOUTH me-2
epdaviletal to podoypappa tou Z M O |
QVEHOU YLO GUYKEKPLUEVO TOPEQ
SLeuBuvoewv. To podoypapua dev —_
anoBnkeVeTal autduaTa Y: H Z
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Brua 6: E€slbikevpevn avaluon (LE xpion svpouc KateuBUVoswV)

1) Aivoupe to elpog
S1evBOvoEwy Mou
urtohoyilouvpe to
EVEPYO QVATITUY O
(fetch)

Aivoupe g0pog
TaXUTATWY

2)

3) Natdue‘Calculate wind
characteristics’ kat
unoAoyi{oUHE TN
ouxvotnta epdadviong
(frequency), tn péon
Taxutnta (mean
velocity) kat tn
SLdpKeLa TIVORG
(duration)

4) Aivoupe éva dvopa

apxeiov

5) AnoBnkeloupe tov
TvaKa e TO Ovopa

nou Swoape oto (4)

E§eldikeupévn avaiuon
I. wind_analysis - x
WIND DATA ANALYSIS
Browse output directory C:\WsersUSAVELA\Desktopiwind results\
Browse wind data input file C WsersNSAVELADesitop\GUIs\Wind analysis GUNwind_2010 ba
- Specify the units of wind velocity ~ Vertical distance | — gpecified analysis
Ems  DOknots Of the gauge —
Okmh  Olmilesh 50 (m) (11 Insert a range of wind directions
~ General analysis — = 0 - 1
(units in degrees)
Select wind direction
ON ONE (JE HSE [0S [ISw OwW [Onw (zl Insert a range of wind velocities
- fom 108 to 27
Calculate wind charactenstics {undts specified by the user)
Beaufort | Frequency |Velocity (m/s) Duration (sec) | :
: ] . e (3) Calculate wind characteristics
2 33908 25100 14021 T e e e
k) 48522 42400 14984 2 6145 13.2200 19510
4 43726 6.7500 13827 ¥
Southeast Save the resulted table Specified Wﬂ]ﬂ:’
Create windrose Create windrose
Title Title
Southeast Plot windrose Plot windrose

Bruoa 7: EAeyyoc apyeiov e€66ou (output)

A ® | wind results
[ .
_ [ b
% Copy path -
k Copy Paste S Move
i Paste shorko L4
Chipboard
+ > wind results
-~ 2
Name
o Quick act
For North.oa
[] Southeasttxt
& Dow# 3
Specified.txt
&l Dot & Windrose_Southeawuf
= Picn S
mat #
DMF #
2020
Velegra
Wind ar
wind re
& OneDrive
% This PC
2 3D Obir

B Deckton ¥ €
4 items 1 item selected 40 bytes

- (=] X
o] BAémoupe TtO
= flopen = FH Select al
X =] v] Dea | Esmanm anoBnKeupévo
g | Ll N:; Lsg— ‘4 tory Il sebechon r
o~ = folder - ) Histos
Organise New Open Select aprlo
v 0 P
09/04/2020 17:50 Text Document 1KB
3
File Edit Format View Help
2.6145 13.22 19510
Ln1,Col 1 100%  Windows (CRLF) UTF-8

Maveniotuto Awyaiou, Mapadotéo 4.1.4
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Brnua 8: Anpwoupyia podoypappatoc eEEGLKEVUEVNC avAAUONC

A ANALYSIS

UsersUSAVELA\Desktopwind results\
LA\Desktop\GUIs\Wind analysis GUlwand_2010 txt

Specified analysis
Insert a range of wind directions
(1)
rom

% ||

0 o
(unds in degrees)

Insert a range of wind velocities
From to
(unts specified by the user) |

Caiculate wind charactenstics

Frequency Mean Velocity (m/s) Duration (sec)
0

Enter flename

()

R

1) Aivoupe gvpog StevBUvoewv anod 0 £wg 360
HOlpEC.

2) Av 6e wooupe Titho, anAa & Ba £xeL Titho
10 podoypappa

3) Natape ‘Plot windrose’ kat epdaviletal to
POSOYPAMMA TOU QVEHOU YL OAEG TIG
StevBUvVoeLS. To podoypappa dev
anodnkeVETAL QUTOMATA

B rigure
File

QS d

AnULOUPYOUHE TO CUVOALKO
podoypappa yia OAEG TLg
SleuBlvoeLg avépou

S NL09Q 08

Brua 9: ArtoBrikeuon podoypauLOTOC

B rigue

File

92 08
Cd-0
CrrdeW
Ctrde$

AnoBnkeuvon
podoypauparog

wnd remts ~!

= )

%1 2!
i ]

Speciied

Windrose_South.

A3t
Lol 1]

Maveniotuto Awyaiou, Mapadotéo 4.1.4
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2.1.2 ANoyiouiko (GUI) ektiunonc kupudtwyv amo avepoloyika Sebousva

To ouyKekplEVo Aoyloplkd Sivel tnv duvatotnTa OTO XPROTN VA TPOYUOTOTOL)OEL
EKTLUNON TWV BACIKWVY KUPOTIKWY XOpaKTNPLOTIKWY (Uo¢ Kot mepiodog KUUATIOUWY oTa
avolta) otn PBdaon avepoloywkwv bSedouévwv pe xpnion pebBodoloywwv wind-wave
hindcasting. To avaAutikdé manual tou §LaHOoLPACTNKE OTOUG CUUUETEXOVTEG TapaTiBevTaL
oto Mapdptnua — 3.1.2, evw ta Brpota xpriong Tou AOYLOUIKOU TEplypAdovTaL OTLG

EMOUEVEC OeAibEG.

Brua 1: EAsyyoc directory amoBnkevonc Sedouevwy avaiuonc

1

AnpioupyoUpE éva
dakelo omou Ba
anoBnkeutouv Ta
QanoteAéopaTa TOU
GUI (r.x. wave
results)

~

Natape ‘Browse
output directory’

3

Ané 1o napabupo
TIOU aVOlyeL
Bpiokoupe kat
ETUAEYOULE TO
dakelo nov

Snuovpyroape (m.x.

wave results) kat
natape ‘OK’

Bl Wave_Estimation - X
WAVE ESTIMATION (JONSWAP-PM)
Browse output directory
Insert data
Fet e~
| Browse For Folder X (unts in m)
| Select drectory (3)
Wind n
! (unts in sec)
New folder (7) ~
New folder (8)
Significant| Paper Cypees Significant Wave Period
Retreat maps of wave upper limit
| sea level rise_2019
(unty Wave results (unts n sec)
| wind results >
Browse| ¢ .0 Wave resuts
enstics
Make New Folder Cancel
Desvlok - cieuve wave Height  Effective Wave Period
(unts n m) (unks in sec)
v Save results
QB‘ © Copyright 2012 by Uniersty of Aegesn (1 Monioud and A . Velegrakia) and UNEP n

Brua 2: Eloaywyn mopouETpwy L00dou

B wiove_Estimation - % (1) Alvoupe to fetch ge m
WAVE ESTIMATION (JONSWAP-PM) . . .
(2) Alvoupe To UPOUETPO TIOU EXOUUE
Browse output directory C:WsersUSAVELADesktop\Wave results\ Tlg T'-PE‘(; .n.]q Tﬂxl‘]'ﬂ]‘fﬁq GEmM
Insert data . .
(1) Feer ano0 Vertical distance - @ (3) ka (4) Alvoupe Ta anoteAéopata
T of the gauge T (tayuTnTa avépou kot SLApKELOL
iAot e nuqnq) w™me SﬁSLSLKEUuEIan
a mw(i) — PRI (4} e avdAuong tou Tponyolpevou GUI
(unts in misec) {unds in sec) (wind analysis GUI) mou Bpiokovtat
ca Hs, Ts oto avtiotoo txt apyeio (m.x.
Significant Wave Height T — Specified.txt) mou eivat
anobnkeuuEvo oTo GAKEND TLY.
funts in m) Save results (unts. in sec) ‘wind results’
Effective Wav
T o View - ]
Calculate Effective Wave c s amorio X Ovge - B [ @ s
= o = opy path. T Select nane
Beaufort | Frequency | Hi(m) T fse<) Effed o <o aste shortcu L5 Copyto ™ | =] Renamh,  Mew PR | & went selection
e clip 4y Organise New Open Select
T ~|O | Search wind results »
= A Na
o Quick acc
D) © Copyright 2012 by Uniwersiy of Aegesn (1 Wonia For s ‘::r:::::[m
| Southeasts
_’ Dot S| Specified.tif
& Doci# | Specifiedtxt 09/04/2020 17:50 Text Dacument
= Pt ot 5| Total Windrose tif S ——
mat # %| Windrose_Southeast.tif
DM;JV( File Edit Fo N Help
Gitems 1 item selected 40 bytes 26105 1222 os1e
n1,Col 1 100%  Windows (CRLF) UTF-8
Mavenothpo Awyaiou, Mapadoteo 4.1.4 seAida 12 amé 52



Brua 3: YmoAoyLopoc onuavtikoy KUUOTOC

YTTOAOYLOMOG
, Bl Wave_Estimation - %
ONMOVTLKOU
KOpaTog : WAVE ESTIMATION (JONSWAP-PM)
[significant wave) ‘ Browse output directory C:Wsers\SAVELA\Desktop\Wave results\
Insert data
Vertical distance
‘1) Natdpe ‘Calculate !' frehch 29950 of the gauge 10
’ (unts n m) (units in m)

Hs, Ts’ yia va

UToAOyiCOUHE TO Significant wave

CHEVEKD KU Wind velocity 1322 Wind duration 19510

(significant wave). (unts in misec) (1) (unts in sec)

Aueow‘c I{ Calculate Hs, Ts ]J

epdavifovrat to — _ T

onpavtiké viog Significant Wave Height - jgnificant Wave Period

KUpatog oto (2), n (2) 15 (3) Fetchiimited (4) 448

Katnyopia (unts in m) Save results (unts in sec)

avantuéng Twv

KUMATIOPWY oTo (3) Effective Wave

KOLL N ONUOVTLKN Browse input file

nepiodog kuparog Calculate Effective Wave characteristics

oto (4). - . = = =

Rt IOy I MRS Juy il Effective Wave Height  Effective Wave Period
(unts in m) (units in sec)
v Save results
@ Copyright 2012 by Universty of Aegean (L Monioudi and A F. Velegrakis) and UNEP n

BrAua 4: YrmoAoylopdg .ooSUvVouou KULOTOG
YrioAoylopog
loosl',vauou . Wave_Estimation = X
KUMQTOG WAVE ESTIMATION (JONSWAP-PM)
(effective anE) ‘ Browse output directory C:\UsersUSAVELA\Desktop\Wave results\
Insert data - —
Fetch 29950 Vartesl oo 10
(1) Nataue ‘Calculate (unts in m) gauge (unts in m)
Effective Wave Significant wave
characteristics’ yua )
va untoAoyicoupe Wind velocity 1322 Wind duration 19510
0 1608UVApO KUMAl bl e vec)
(Effective wave). Calculate Hs, Ts
PRIEGG Significant Wave Height . Significant Wave Period
epdavilovrat 15 Fetch limited 448
comnpaniéoso || s — i
Looduvapo Upog e e
Sl ) T C\UsersVSAVELADeskiopwind resuls Southeast b
nepiodog kupaTog ‘/{ (1) Calcuiate Effective Wave characteristics I
oto (4). | Beaufort 1 Frequencyo Hi (m) ; Ti (se<) Effective Wave Height \énecm Wave Period
(2) 2 338 om0 16400 (3) o9 (4) 3
3 4852 03100 24800 el (unls In sec)
4 43726 05900 31800 |

D) €

Copyright 2012 by University of Aegean (L Monioudi and A F. Velegrakis) and UNEP

Maveniotuto Awyaiou, Mapadotéo 4.1.4
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Brnua 5: AmtoBnkeuon apyeiwv

WAVE ESTIMATION (JONSWAP-{

Browse output directory C WsersUSAVELA\Desktop Pict,
Insert data ONE
Fetch Vertical distance > £
etc 29950 of the g e -
[P
-* (Z) o < |
Wind velocity 1322 |oves fisame s 19510 (1) Natape ‘Save results’
(unks in mige ="fectve wave (unts i sec) , :
- — (2) Zro mapaBupo mou avoliyet
= = = Silvoupe éva ovopa
ant ' L
S 1 i —— s"-’""‘“’“;’:;” aoc apxeiou kat matdpe OK.
(unts n m Save results (unts in sec Oa Tl(!pEl Alvl’] (.l,)pCl HEXP}
va anoBnkeutel to apyeio,
Effective Wave OTOTE TEPLUEVOULLE HEXPL
Browse input file C Wsers\USAVELADesktopwind results\Southeast txt va Eﬁud)aVlOtEi ané LléVO
Calculate Effective Wave charactensts 10 napaBupdxL.
Beaufort - ""‘“""C Hi () : Ti (sec) > Effective Wave Hiwght  Effective Wave Peniod
2 33%8 01200 16400 09 3
3 4852 03100 24800 — e
4 43726 05900 31800 ¥
© Copyright 2012 by Universiy of Aegesn (I Monioudi and A F. Velegrakis) and UNEP

2.2 Noywouka (GUIs) extipnong mapaktiog dStaBpwong Kot mANUUUPOG

To ouyKekplHéva AoyLlopLKA €ival dlaitepa XpAoLUA yla TNV €KTIUNGCN TNG TIAPAKTLOG
SlaBpwong kal MANUUUpAG otn Bdacn amAwv TomoypadlkwV (EYKAPOLEG TIOPAALAKEG
Slatopég — mpodiA) kat udpoduvapikwy dedopévwy (Kupatikd VPn) mou mpoacdlopilovtal
€UKoAQ a6 to Aoylopko Wave Estimation GUI mou mapouaotdotnke otnv svotnta 2.2.2.
la TO OKOMO OUTO TPOYMOTOTOLETAL XPHON TOOO OTATIKWY, 000 Kol SUVOMLKWY
popdoduvaplkwy povtéAwy plag ypapunc (1-D) ta omoia eival dlaitepa dtadedopéva
OTNV TTAYKOOLLOL EPEVVNTLKA KOowoTNTa. Ta eyXelpidla Twv AOYLOULKWY TToU tapadodnkav
KOl PE To omola €EOLKELWONKOV Ol CUUUETEXOVTEG TOPATIOEVTAL OTO MOPAPTNUA, EVW Ta
armAd Bripota xprong Toug mapatiBevial otig oeAideC Tou akoAouBouv.

2.2.1 Noyioukd (GUI) ektiunong dtaBpwonc kot mAnuuupag (2tatikd LoviéAa)

To OUYKEKPLUEVO AOYLOMLKO SUvaTal Vo TIPAYUOTOTIOOEL EKTILAOELS SLdPpwaong Kot
TANUUUPOG PE XPAON OTATIKWY popdoduvapikwy povteAwy, otn Baon anAwv dedopevwy
elo6dou (mapaliakwyv kAioewv A mapaiiakd npodid mou €xouv AndBel and to medio).
Mépa amd to avalutikd manual (Mapdaptnua — 3.1.3), ta SlepyaoTika Bripata mou
e€nyndnkav kat emdeixOnkav oVAAUTIKWE OTOUC OUUUETEXOVTIEG/XPNOTEG €lval  Ta
akoAouba.

Mavemotruio Awyaiou, Mapadotéo 4.1.4 seNiSa 14 amd 52



Brua 1: EAsyyoc directory amoBnkevonc Ssdouevwy avaiuonc

1) Anupoupyolpe éva ~ BEACHRETREATESTIMATOR
dadkelo omnou Ba (STATIC MODELS)
anoBnkeutoLy Ta 3
anoteAéopaTa Tou (g (Seees cxtont Gevchey
GUI (r.x. Insert data
BRE2_results) Beachprofilefile  Wave heioht  Wave neriod.

Brows( Browse For Foider * | Insert sea level rise scenarios
(18t column: cross-si
2nd column: el  Select drectory
'2) Natdue ‘Browse Run (3)
output directory’ a RECOVERY (D) 2 Dean
? ‘ DVD RW Drive () Run
> ‘v Libranies
» b Network View results

'3) Ano to napdbupo All desk mn: beach retreat in m
TIOU aVolyeL RE2 pesults
Bpiokoupe Kat > C ot
ETUAEYOUUE TO
dakeho mou
Snuouvpynoape (rm.x.

BRE2_results) kat
natape ‘OK’

Brua 2: Eloaywyn nopdoAoyLKWV OpAUETOWY

OLWVOUUE 0TO GUI T DEDOUEVA YLAL TO

- napaAtako npodil
BEACH RETREAT ESTIMATOR
(STATIC MODELS)
|( Browse output directory C:\Users\USAVELA\Desktop\BRE2_results\ (1) I'Iutdue ‘Browse’
(2) An6 to napdBupo
TIOU aVoliyeL
avalntoupe To
dakelo pe ta
anoteAéopara and
1o EOF GUI (r.x.
Nerne A Dete modiied HA (bdxe')\oq Eof results),
 crosshore distance txt 13/04/2020 09:24 Te €TUAEYOUE TO HECO
] interpolated_1rst EOF_profiles.txt 13/04/2020 09:24 Te nipodiA tng Statopung
L :man_pmﬁdm 13/04/2020 09:23 Te TOU pag ev6m¢épsl
| mean_profile2.txt 13/04/2020 09:23 Te
| mean_profile3.txt 13/04/2020 09:23 Te (Tl.x. .
) mean_profiled.txt 13/04/2020 09:23 Te mean_profilel.txt yia
) mean_profileS.txt 13/04/2020 09:23 Te ™ Swatopn 1)
| mean_profile6.txt 13/04/2020 09:23 Te
) mean_profile7.xt 13/04/2020 09:23 Te (3) Notape ‘Open’
| mean_profileS.txt 13/04/2020 09:24 Te
| path.txt 13/04/2020 09:24 Te
| perc_vanability txt 13/04/2020 09:24 Te
. 1 Second EOF eienvalues.txt 13/04/2020 09:24 Ic Y
R c
Fies of type | o) =l Cancel l

AE2MO|
ANATITY=HX

Mavemotuo Ayaiou, Napadotéo 4.1.4 Jehiba 15 amnd 52



Brjpa 3: Elooywyn KULOTIKWY TTOPAUETPWV

im_zp A = | Wave results - o x
BEACH RETREAT ESTIMA 707 el - e
(STATIC MODELS) » M ¢ : 3 X ol A B
[ Browse output directory C\UsersVSAVELADesktog] * sccess @ : for a3 et selection
I Clipboard Orgamse New Open Select
B b file L Wave results v Search P
(18t column. cross-shore dastance (m), # Quick acc &
~ 2nd cotunn: cveton (m)) (unts nm) \......g, ] e || HSontcantwovext -
Run models & Dows
Brunn 4 Do #
Run Run Jicn.#
View results View results <
first column sea level nse scenanos n m_ second column Due @ M-~ -5 Significant wavexis (Katdotaon Aeroupy-.
View equation 1item &y Kevipus) | Ewaywyr | Advoln oo Tomor | AcBoptva | AvaBuipaen | Npofody | & -
= & Calbn [N % Y
LBz U AN EEE M- mm}
drereTm e s b i B
Tpaypatoorpd Irogpon Emaly
F12 3
Calculate [ A £ D E F G
1 INPUTS
2 Fetch(m) 29950
3 Vertical distance of the ga 10
Plot results 4 Wind velocity (m/sec) 13.22
[ © corro 2015 0 s vty e s i 7 verrn | e
6
7
' ) o ' 8 Significant wave height (m) 1.5
Aivoupe to Ugog (Wavg h'EIght) Kau v -m:ptoBo (Wave Bl Sgnificant weve period (sec) PY
period) Tou onpavtikol kUpatog (Significant wave), to 10 Situation of the sea Fetch limited
omnoio urnohoyioape anod to Wave Estimation GUI. Ta :;
Sedopéva Bpiokovrat oto excel apyeio mouv anobnkevoape|,,
(r.x. Significant wave.xls oto ¢dkelo Wave results). O . m——— gF

Brnua 4: Eloaywyn mopouetpwyv ovodou Bal. otabung

. !
BEACH RETREAT ESTIMATOR
(STATIC MODELS)

Browse output directory C\UsersUSAVELA\Desktop\BRE2_results\ (1) ﬂardge ‘Insert sea

level rise scenarios’
Insert data : (1) yla va 80ooupe
(15t column: cross-shore dstance (m), i 14 S8 et Ioon s Baldootag otadung
2nd column: elevetion (m)) (unts in m) (unts in sec) )
(2) Zro napdBupo nou
Run models B sea level rise - u] X aVOi.VEl Undpxouv
Enter sea level rise scenarios, e g 022030405 default Tlué(,
Run 800501015022030405075:1:1 251523 | FRUN UITOPOUHE VoL TIG

View results KPOATHOOUHE KAl VoL

natooupe ‘OK’ A va

View equation

TS Staypadoupe kat

va SWooupE
m SLAbOPETIKEC THES
(avdAoya pe T
Enter sea level rise scenarios, €.9. 0.22;0.3,0.4,0.5 ;:ﬁ:'m:gl olue
0.038;0.05;0.1;0.15;0.22;0.3,0.4,0.5,0.75;1;,1.25;1.5;2;3 ] eAANVIKO
E£PWTNHATIKO
I 0K [ Cancel ] QVAHEDA OTIG TIHEG.
I iUl Iesuns <
BRORI  © cooro 2011 by e ana nwersy of Acgean 1 orows ana A Voo JRNGR) > MO
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Buo 5: Xprion (tp€€wo) popdoduvaulkwy LOVTEAWY - A

[ ere 20

Tpéxoupe ta
uovtéla Edelman,
Bruun xat Dean
TATWVTAG T0
KOuuTt ‘Run’ katw
ano 1o Kabe
HOVTEAO (Ta
HOVTEAQ TPEXOLV
aueoa 8¢
Xpelaletat va
TEPLUEVOULE) KaL
yla va SoUpE T
anoteAéopata
natape ‘View
results’

BAua 6: Xprion (tpg€wwo) popdpoduvapkwy LovieAwy - B

DD - =

1) EmAéyoupe
HOVTEAQ yla va

Snuoupynoouvpe
HLa ouotoyio

2) Nataue ‘View
equation’ yla va
unoAoyioeL to GUI
yua kaBéva anod ta
oevapla avodou
™¢ BaAdooiag
Héon T
omoBoxwpnong
and ta (ry. 3, av
KALKAPOUE Kat T
3) povtéAa tng
ouaoTolyiag. Itn
OUVEXELQ
urtoAoyiZeL tnv
TIOAUWVUHLKN
g§lowon 2%
BaBpouv mou
npooeyyileL Tg
HEOEG TIHEG.

> MO
ANATITY=HXZ
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Brjpa 7: Ormtikonoinon omoteAEOUATWY

Nataue ‘Plot results
Kat epdaviletal éva
Slaypappa pe TG

5 8

oruoBoxwpnoeLg
Tou €dwoav ta
HOVTEAQ TOU
€XOUUE KALKAPEL
(r.x. 3 av éxoupe
emAEEeL kaL Ta 3
HOVTEAQ) KaL TLG
UEOEG TLHEC TWV
HOVTEAWV TNG
ouotolxiag (Mean).

8

Beach reti'eat (m)
S

-
o

To oxfpa
anoBnkeveTaL
autopata.

Briua 8: YmoAoyiopoc omofoywpnonc oKToypaptng yio oevaplo avodou BoA. otabunc

. B ere 20 - X
TioAoyilovpe tnv
muoBoxwpnon — 'BEACH RETREAT ESTIMATOR =
tou 8iveLn (STATIC MODELS)
uotolyia yta
IUYKEKPLUEVO Browse output directory C:\Users\USAVELA\Desktop\BRE2_results\
IEVAPLO ~ Insert data
lakpoxpoviag Beach profile file Wave height ~ Wave period
oo g M.Z.0. Browse... 15 448 Insert sea level rise scenarios
(1st column: cross-shore distance (m),
2nd column: elevetion (m)) (unis in m) (units in sec)
1) Alvoupe éva R
oevaplo un models
HOKPOXPOVLAC Edelman Brunn Dean
avodou e Run Run Run
M.2.0 View results View results View results
2) I'Iatdue first column: sea level rise scenarios in m, second column: beach retreat in m
‘Calculate’ View equation
3) EpdaviZeta n s=p,d +p,atp,
ornwoBoxwpnon p.=0
™mg '
axtoypapprg P=11.8
OE HETPOAL ME P;=0.25
Bdon tnv ) R2:=1
ROAMNVURIKI) s = beach retreat (m)
egiowon d;tou a = sea level rise (m)
nepLypadeL tn
ouotolyia Plot results @ SM O |

Maveniotuto Awyaiou, Mapadotéo 4.1.4
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2.2.2 Noyiouiko (GUI) ektiunonc StaBpwaonc kot mAnuuopoc (Avvoutka UovtEAa)

To OuyKeKplUéEVO Aoyloplkd SUvatol vo TPAYUATOTOLROEL EKTIUAOELS SlaBpwong Kat

MANUUUPOG HE XprRon OSuvoplkwy HopdOoSUVAUIKWY HOVTEAWY,

otn Bdaon am\wv

Sebopévwy el06dou (mapaliakwy KAloewv 1 moapaAtakd tpodil ou €xouv AndOel amnod to
nedio). To avalutiké manual mapatiBetal oto mapaptnua (3.1.4), evw ta SlEPYAOTIKA
BrApata mou €€nynbnkav kal emdeixOnkav AVOAUTIKWE OTOUG CUMMETEXOVTEC/XPNOTEC

elva ta akoAouBa.

Brua 1: EAsyyoc directory amoBnkevonc Ssdouevwy avaiuonc

1) AnpoupyoUpe éva
dakelo omou Ba
anoBnkeutouv Ta
anoteAéoparta Tou
GUI (r.x. BRE_3
results)

?) Natape ‘Browse
output directory’

3) Ané to napabupo
TI0U avoiyet
Bplokoupe Kat
ETUAEYOULE TO
$akelo nov
Snuoupynoape
(r.x. BRE_3 results)
Kot arape ‘oK’

BEACH RETREAT ESTIMATOR
(DYNAMIC MODELS)

(2

Insert environmental conditions S ok
Beach profile file wave height Wave period Wave angle Sediment size | @ Leoatyev @sties and jwasen 1578
Browse Leonlyev, 1996) modiied by.

Browse For Folder

X Th Karambes, C. Kouttas, M. Vousdoutas,

| Monoud and A F Velegraks

3 n mm)
eleveton (m) | Selact drectory (3) F (W) SBEACH umv:: 1989) modifed by
- Beach profile y
{ % Windows (C) "
Insert simula « RECOVERY (D) simulation time Run SBEACH
{ & DVD RW Drive (E))
Calculate coast T Libraries ulate coastiine migration
Retreat (-) or Ac{ |> @ Network t (-) or Accretion (+) View the video
;::;m Plot initial and final profile
(unts n m) v (unts in m)
~ Beach profile ros: [me 3renis
Sea level ni e ﬁ Sea level nise (unts 0 m)
Insert simulation time Run Leontyev Insert simulation time Run SBEACH
Viewthevideo  Calculate coastiine migration Viewthevideo  Calculate coastiine migration
Beach retreat Beach retreat
Plot initial and final profile Plot initial and final profile
(unts nm) (unts n m)

' i , ,
Brua 2: Eloaywyn popdoAoyLlkwy mopapeETpWY
1)}
BEACH RETREAT ESTIMATOR
(DYNAMIC MODELS)
Copyright 2011 by UNEPand  ~ ,
Browse output directory C\UsersUSAVELADesKop\BRE_3 results\ a .u‘l . (1) I'Iataue ‘Browse’
I rt environmental conditions - $ = f LR @
Lo g Mode’s used (2) Ané 1o napdBupo
MELS Wave height Wave period Wave angle Sediment size | () Leontyev mmu-:mmm&:n 10U avoiyet
L ., 1996) ty
e Th Karambas, C. Kouttas, M. Vousdoukas, avalntolpe o
datance (m), 2nd colmn. __(unks i m) (unts nsec)  (unts indegrees)  (untsmmm) | " "":"::“n::“’;;?"'" i daxelo e Ta
B seiect va-fie X [Karambes and C anoteAéoparta
- Bea anéd to EOF GUI
.{ tookin: [ rents | s emom (r.x. paxehog Eof
' Name Date modified WA Run SBEACH results),
Cald s crosshore_distance txt 03/05/2020 00:46 Te eMAEYOUIE TO \
o interpolated_Irst EOF_profiles.txt 13/04/2020 09:24 Te View the video £00 podik Te
Retres mean_profile.txt 13/042020 0923 Te 'glutou?]qﬁou 3(1:
Desk mean_profilel. txt 13/04/2020 09:23 Te nitial final 2
g mesn_profile.txt 13/042020 0923 o [P 2 intiproie evbladépe (rx.
1 mesn_profiled txt 13/04/2020 09:23 ol B mean_profilel.txt
- Beal e mean_profileSxt o [ yta tn Statopr 1)
. mean_profileb.txt Te (i S » 5
mean_profile7.txt Te (3) Natape ‘Open
Ths PC mean_profiles. txt 2 e
Inset ‘ pathxt 2020 Te Run SBEACH
perc_variability txt 2020 Te
Vig Second EOF eioenvalues.txt 13/04/2020 09:24 T v @te coastline migration
: . Beach retreat
Plot Fie name frean_profie I N
Fles of type. [ree) =l Cancel ) (unts o m) \

Mavemotiulo Awyaiou, Napadotéo 4.1.4
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Brua 3: Eloaywyn nepBoANOVIIKWY TTOPOUETPWV (KUpoToL Kot Whpota)

| D) A 1 v | Wave results - o x
BEACH RETREA Hamail| sty View _
©YNaMICM] B3 Beer xomer | % [ B B
‘ Browse output directory CUsersUSAVELADesKopBRE 3| P 1o Quct R et Lo et selecion
) I 4 < l | cm.l. Clipbosrd Organse New Ope Select
Beach profile file wave height Wave period Wave angle + [ vo »
(18t comn. cross-shore WQikay . .
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2.3 Auaxeipion kat Aflomoinon Omtikwv AeSopEvwy

AkoAouBei o 0dnyo¢ mou cuvtaxBnke ota MAaiola Tou €pyou Kol SLOHOLPACTNKE OTOUG
OUUUETEXOVTEG avadopLKa HE T Slaxelplon Twv ontikwy 6eSopévwy. Mo CUYKEKPLUEVQ,
TIPOUCLACTNKE Kol eTUSEIXTNKE N xpron e€eldikeupévwy epyaleiwv (kwdikeg og yAwaooa
matlab) mou é€xouv avamtuxBel amd To TuRpa Qkeavoypadiag kat OaAacciwv
Bloemotnuwyv tou Mavenotnuiov Awyaiou yla tnv e€aywyr aKTOypPOUUACS Katl B€ong Tng
OVWTATNG KUMOTLKAG avappixnong anod to ontika de50UEva TOU CUOTAUATOG TMAPAALAKAG
napakoAouBnong. OL odnyleg Tou polpAacTnkav oToug evdladepodpevoug apatibevrat
OTO Keipevo mou akoAouBel, To omoio €xel ypadel ota ayyAlkd, pag kot eival n y\wooa
otnv omnola €xouv ypadOel ol cuykekplpuévol Kwdikeg (BA. Mapaptnua — 3.1.5).

Instructions to apply shoreline and wave-run up detections

The purpose of this guide is to extract shoreline and wave run-up positions on the TIMEX and
IMMAX imagery respectively. The TIMEX and IMMAX images (.m files) can be downloaded remotely
from the server or/and from the relevant station PC of each area. This guide is accompanied by
specific files containing 1) the necessary codes needed to apply the detections; and 2) demo data
to get familiarized with the process. The demo data used here come from Coral Bay, Cyprus,
containing 10 mosaics, deriving from 10 days at the beginning of January 2023 at 14:00 for each
day. A demo run has already been applied for 2023 _01_10_14 00 _00, the results of which you will
find at the relative folders.

---- Shoreline Detections ----
All the necessary files/codes are located within the folder named “01_timex_detector”.

Step 01 - Automatic Detections

Open folder “01_timex_worm_detector_auto” and load the script “timex_detector_auto.m” in
matlab. Then modify the code according to your directory. More specifically:

- Line 18: SRCPATH -> Set the directory of the TIMEX imagery (.m files). In case you use the
demo data of this guide, this shall be “.....\Demo_Mosaics\geo_data\geo_timex “

- Line 31: SAVEPATH -> Set the local directory where the extracted shoreline (automated)
will be saved. According to the file system/tree directory commonly used, this shall be
“....\01_timex_worms\ 02_timex_worms_auto_pixel_units”

User defined parameters:

- Line 19 : SRCMOSAIC -> This is where you identify the specific TIMEX on which the detection
will be applied. e.g. “timex_2023 02 20_14 00_00.mat"“

- Line 20 : decrapify -> binary parameter, can be set as 1 or 0. 1 applies specific fixes (used
in Ammoudara case - check also lines 318-322). It can be removed together with lines 318-
322, orsetitasO.

- Lines 25-30 : Check the comments and modify appropriately
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- Line 37: rootparams.x0 -> set manually the value of x, in order to identify the starting point
of the shoreline detection.

- Line 38: rootParams.ySpan -> set manually the range of y, in order to help identification of
the starting point of the shoreline detection.

- Lines 41-44 : Check the comments and modify appropriately

* Note that Lines 142-316: Can be excluded from the code, these were used in the case of
Ammoudara.

Step 02 - Manual Detections

Open folder “03_  03_timex_worm_detector_manual” and load the script
“timex_detector_manual.m” in matlab. Then modify the code according to your directory. More
specifically:

- Line 19: mosaicpath -> Set the directory of the TIMEX imagery (.m files). In case you use
the demo data of this guide, this shall be “.....\Demo_Mosaics\geo_data\geo_timex “

- Line 20: autopath -> Set the directory of the automatic detections
'....\01_timex_detector\02_timex_worms_auto_pixel_units';

- Line 21: outpath -> Set the local directory where the extracted shoreline (automated) will
be saved. According to the file system/tree directory commonly used, this shall be
'....\01_timex_ detector \04_timex_worms_manual_pixel_units';

User defined parameters:

- Line 26: MOSAIC -> This is where you identify the specific TIMEX on which the detection
will be applied. e.g. “timex_2023_02_20_14_00_00.mat™

- Line 125: hrect -> Set the desired position of the blue box used for correction (has to be
changed for each new area accordingly).

* When all set, run the code. A figure of the TIMEX image and the relevant automated detection
should appear, containing also a blue box. You can move the blue box at the area of interest (i.e.
where you want to apply corrections) and add nodes accordingly (1, 5, 10, 20, 50) from the list
below.

Step 03 - Data Handling

The shorelines that have been edited manually are stored in folder “04_
04_timex_worms_manual_pixel_units” while the automatically extracted shorelines are placed in
folder “02_timex_worms_auto_pixel_units”. A master directory is needed in order to store the
manually extracted shorelines + the automatically extracted shorelines that didn’t need to pass
through manual detections. This master directory shall be folder
“05_merged_timex_worms_pixel_units”. As good practice, it is suggested to first copy-paste the
manually edited shorelines of folder 04, and then copy-paste the automated shorelines of folder
02, WITHOUT REPLACING THE ONES THAT HAVE ALREADY BEEN COPIED FROM FOLDER 04.

Step 04 - Georectification of the final shorelines
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Till here shoreline detection has been applied, however the shorelines (worms) are not yet
georectified. To do so, open folder “06_ transform_pixworms2utmworms” and load the script
pix2utm_worm.m in matlab. Then modify the code according to your directory. More specifically:

- Line 3: SRCPATH -> Set the directory of the final shorelines (in pixel units). This shall be
the master directory “...\01_timex_ detector \O5_merged_timex_worms_pixel_units”.

- Line 4: OUTPATH -> Set the directory where the final shorelines (in utm cords) will be
stored. This shall be “.....\01_timex_ detector \07_merged_timex_worms_utm”.

- Line 19: demomosaic -> A demo, geo-referenced mosaic is used to convert the coordinates
of the stored shorelines from pixel units to UTM (or any other projection system, according
to the geo-rectification process). Set the path of this one mosaic. In case you use the demo
data, choose any date, e.g.
“...\Demo_Mosaics\geo_data\geo_timex\timex_2022 12 13 14 00_00.mat”.

---- Wave run-up Detections ----
All the necessary files/codes are located within the folder named “02_immax_detector”.

Step 01 - Automatic Detections

Load the script “immax_detector_auto.m” in matlab. Then modify the code according to your
directory. More specifically:

- Line 10: SRCPATH -> Set the directory of the IMMAX imagery (.m files). In case you use the
demo data of this guide, this shall be “.....\Demo_Mosaics\geo_data\geo_immax “

- Line 11: outpath -> Set the local directory where the extracted wave run-up line
(automated) will be saved. According to the file system/tree directory commonly used, this
shall be “...\02_immax_detector\01_immax_worms_auto”.

User defined parameters:

- Line 13: MOSAIC -> This is where you identify the specific IMMAX mosaic on which the
detection will be applied. e.g. _2023_01_10_14_00_00.mat” .

- Lines 18-23: Check the comments and modify appropriately

- Lines 27-42: Check the comments, get familiarized by using experimental values and modify
appropriately. Depending on the field of vision of the cameras, the light conditions, and
other conditions, these parameters differ from one area to another.

Step 02 - Manual Detections

Load the script “immax_detector_manual.m” in matlab. Then modify the code according to your
directory. More specifically:

- Line 32: mosaicpath -> Set the directory of the IMMAX imagery (.m files). In case you use
the demo data of this guide, this shall be “....\Demo_Mosaics\geo_data\geo_immax”.

- Line 33: autopath -> Set the directory of the automatic detections
“...\02_immax_detector\01_immax_worms_auto”.

- Line 34: outpath -> Set the local directory where the extracted wave run-up lines (worms)
will be saved after the manual detection/correction. According to the file system/tree
directory commonly used, this shall be
“...\02_immax_detector\02_immax_worms_manual”.

User defined parameters:
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- Line 39: MOSAIC -> This is where you identify the specific TIMEX on which the detection
will be applied. e.g. 2023 _01_10_14 00_00.mat”.

- Line 46: xlims -> Set the desired min-max X-limits. No line/worm will be produced outside
the defined limits.

- Line 30: runmode-> Binary value (1 or 2). If 1, then applies a fix on the automated IMMAX
worm. If 2, then digitization of the IMMAX worm starts from scratch (i.e. without the help
of the automatically detected IMMAX worm).

- Line 134: hrect -> Set the desired position of the blue box used for correction (has to be
changed for each new area accordingly).

* When all set, run the code. A figure of the IMMAX image and the relevant automated detection
should appear (depending also from the runmode), containing also a blue box. You can move the
blue box at the area of interest (i.e. where you want to apply corrections) and add nodes accordingly
(1,5, 10, 20, 50) from the list below.

Step 03 - Data Handling

The IMMAX lines that have been edited manually are stored in folder “02_ immax_worms_manual”
while the automatically extracted shorelines are placed in folder “01_immax_worms_auto”. A
master directory is needed in order to store the manually extracted lines + the automatically
extracted lines that didn’t need to pass through manual detections. This master directory shall be
folder “03_immax_worms_merged”. As good practice, it is suggested to first copy-paste the
manually edited shorelines of folder 02, and then copy-paste the automated shorelines of folder
01, WITHOUT REPLACING THE ONES THAT HAVE ALREADY BEEN COPIED FROM FOLDER 02.
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2.4 Awaxelplon kat aglomoinon dedopévwy Kupatoypddwy

Mpayuatomnolnonke €€0LKELWON TWV CUMPETEXOVTWY UE TO Aoyloptkd Ruskin (Ewkova 1) to
omolo amobiSeL pYla TPWTN YEVIKN OTEIKOVION TWV KOTOYEYPOUUEVWY Sedopévwy amo Ta
opyava pétpnong (kupatoypadot RBR). MapdAAnAa, emideixOnke o tpomog e€aywyng Twv
Sebopévwy og KATAANAN popdn yla MEPALTEPW EMEEEPYATLA TOUG (LETATPOTH Ao apxela
TUmou .rsk oe apyeila tUmou .txt). TEAoG, SLAUOLPACTNKE OTOUG XPRoTeG Kwdikag (scipt)
YpappEvog oe yAwooa matlab (BA. Napdptnua — 3.1.5) Kal MAPOUCLACTNKE WG UIMOPOoUV
pe amAég alhayEg (aAlayr twv directory/path kat tng ovopatoloyiag twv apxeiwv) va
npoPouv o€ aVAAUOELG TWV KUUATIKWY SESOUEVWV.

Navigator S | 212432 20230508 195055k

Anatysis - Overview Channels File info

1 212432 20230508 1950.r5%

G o A iy

Ewkova 1: To Aoyiouiko Ruskin mou xpnotuomnoleitat yia tnv eéaywyn KatL mpwTtn ottikonoinon twv Se6oUEvwy
Q7O TOUG KUUATOoypa@ous RBR.
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3 Napaptnua

3.1 Manual xpryong Aoylopuikov (GUI) avaAuong avepoloyikwy 6edouévwy

Wind Data Analysis GUI

Manual
Introduction

1. General characteristics

Wind is air in motion with respect to the surface of the earth. The general characteristics of
the wind are the direction, from which it originates and the velocity/speed.

1.1 Wind direction

It is important to know how wind direction is recorded and reported. Wind direction is the
compass direction from which the wind blows. For example, a northerly wind blows from the
north to the south. The wind direction is expressed in degrees (0° to 360°) starting from the
North and progressing clockwise (the point of 0° is the same with the point of 360°). 8 main

and 8 secondary directions are recognized as depicted in Figure 1 and on Table 1.

Figure 1. 8 main and 16 secondary directions.
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Table 1. The 8 main directions.

Wind Main direction Direction-sector
North 0 338-23°
Northeast 45° 23-68°
East 90° 68-113°
Southeast 135° 113-158°
South 180° 158-203°
Southwest 225° 203-248°
West 270° 248-293°
Northwest 315° 293-338°

1.2 Wind velocity (or intensity)

Wind velocity is the distance that an air mass covers in the unit of time. The wind velocity
is affected by the different temperatures of atmospheric layers. The velocity at the height of
10m above sea level has been defined as a representative velocity. So, if our
measurements are recorded at a different height, we need to convert the wind velocity from
the height of measurements to the height of 10 m above sea level, using the following

equation:
— 10 177
U10 = U(z)(5)
where U(2) is the wind velocity at the height of the measurements (z) and Uy is the wind
velocity at the height of 10 m.

There are several units of measurements such as: meters per second (m/sec), kilometers
per hour (km/h), miles per hour (miles/h) and knots (knots = 1,852 m/h). The correlation

between them is the following:
1 m/s = 3.6 km/h = 1.944 knots = 2.237 miles/hour.

Historically, the Beaufort wind force scale provides an empirical description of wind speed

based on observed sea conditions. The Beaufort scale was based on the equation:

Uio= 0.836 B2,
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where B is Beaufort Number and U, is the wind speed in meters per second at a height of

10 meters.

Table 2. Correlation between Beaufort scale and wind velocity according with the National
Meteorological Service.

Wind intensities in Beaufort Wind velocity
B Wind situation m/s km/h knots miles/h
0 Calm 0-0.2 <1 <1 <1
1 Light air 0.3-1.5 1-5 1-3 1-3
2 Light breeze 1.6-3.3 6-11 4-6 4-7
3 Gentle breeze 3.4-54 12-19 7-10 8-11
4 Moderate breeze 5.5-7.9 20-28 11-16 13-18
5 Fresh breeze 8.0-10.7 29-38 17-21 19-24
6 Strong breeze 10.8-13.8 39-49 22-27 25-31
7 Moderate gale 13.9-17.1 50-61 28-33 32-38
8 Fresh gale 17.2-20.7 62-74 34-40 39-46
9 Strong gale 20.8-24.4 75-88 41-47 47-54
10 Whole gale 24.5-28.4 89-102 48-55 55-63
11 Storm 28.5-32.6 103-117 56-63 64-74

>=12 Hurricane >=32.7 >=118 >=64 >=75
1.3 Windrose

A wind rose is a graphic tool used by meteorologists to give a succinct view of how wind
speed and direction are typically distributed at a particular location. Presented in a polar
coordinate grid, the wind rose shows the frequency of winds blowing from particular
directions. The length of each spoke around the circle is related to the frequency that the
wind blows from a particular direction per unit time. Each concentric circle represents a
different frequency, emanating from zero at the center to increasing frequencies at the outer
circles. A wind rose plot may contain additional information, in that each spoke is broken
down into color-coded bands that show wind speed ranges. Wind roses typically use 8 or
16 cardinal directions, such as north (N), NNE, NE, etc., although they may be subdivided

into as many as 32 directions.
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Figure 2. Windrose of wind data from the meteorological station in the University Hill.

Wind data consist records of the wind every half an hour or every hour and include the date
and time of the records, the wind velocity and the wind direction. The analysis of the wind
data includes:

1) Conversion of the velocity units in m/s (if the measurements are made in a different
unit of measurement).

2) Reduction of the velocity from the height of measurements to the height of 10 m
above sea level (Uao).

3) Estimation for each of the 8 main direction-sector and for each Beaufort number, of

the wind frequency, mean wind velocity and mean wind duration

This GUI is consisted of the exe file Wind_analysis.

How to use the program

Once MCR is installed the platform can run by simply double-clicking on the

Wind_analysis.exe, then the following screen appears (it might take some time to open):
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- wind_analysis

WIND DATA ANALYSIS

[ Browse output directory ]

[ Browse wind data input file ]

[ knots of the gauge
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O km/h

o m

— Specify the units of wind velocity—‘ |7 Vertical distance—

— General analysis
Select wind direction
[ON [JNE [JE [JSE [18 [JSwW W [JNwW

[ Calculate wind characteristics. ]

Beaufort Frequency | Velodty (m/s) |D|..ration {zec) |

¥

0

Enter filename
| | [ Save the resulted table ]

— Specified analysis

Insert a range of wind directions

(units in degrees)

Insert a range of wind velocities

(units specified by the user)

[ Calculate wind characteristics ]

Frequency | Mean Velodty (rn,-‘s}| Duration (sec) |

=]

Enter filename

| [ Save the resulted table ]

Create windrose

l

Plot windrose l

Create windrose

I

Plot windrose ]
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Figure 3. The figure of the Wind_analysis GUI.

27 2 2010 11
27 2 2010 12
27 2 2010 13
27 2 2010 14
27 2 2010 15
27 2 2010 16
27 2 2010 17
27 2 2010 18
27 2 2010 19
27 2 2010 20
27 2 2010 21
27 2 2010 22
27 2 2010 23
27 2 2010 24
28 2 2010 1
28 2 2010 2
28 2 2010 3
28 2 2010 4
28 2 2010 5
28 2 2010 6
28 2 2010 7
28 2 2010 g
28 2 2010 9
28 2 2010 10
28 2 2010 11
28 2 2010 12

Figure 4. An example of an input txt file.
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First of all the user should browse a txt file that will include data of wind velocity and direction
measurements. The txt file should have the format shown in Figure 4, where 1st column is
the day of the measurement, 2nd is the month, 3rd is the year, 4th is the hour, 5th is the
minutes, 6th is the seconds, 7th is the wind velocity and 8th is the wind direction. The user
should also specify the units of measurements of the wind velocity (in the panel "Specify
the units of wind velocity") and the height of the gauge above sea level (in the panel "Vertical

distance of the gauge") (Figure 3).

In the panel "General analysis" the user can select one of the 8 main direction-sectors and
calculate the wind characteristics (by pushing the button "Calculate wind characteristics")
which are the wind frequency, mean wind velocity and mean wind duration for each Beaufort
number. The results are shown in the table below the button "Calculate wind characteristics"
(Figure 3). The user can save the resulted table by giving a filename in the edit box "Enter
filename" and by pushing the button "Save the resulted table" (Figure 3). The user can also
plot the windrose for the selected direction-sector, by pushing the button "Plot windrose"
inside the panel "Create windrose" (Figure 3). He/she has the option to give a title to the
windrose by entering the desired title in the edit box "Title" before pushing the button "Plot

windrose".

The option of a specified analysis is also given. The user can give a specific range of wind
directions (in the panel "Insert a range of wind directions") and a specific range of wind
velocities (in the panel "Insert a range of wind velocities") and calculate the wind frequency,
mean wind velocity and mean wind duration by pushing the button "Calculate wind
characteristics" in the panel "Specified analysis". The results are shown in the table below
(Figure 3). The user can save the resulted table by giving a filename in the edit box "Enter
filename" and by pushing the button "Save the resulted table" (Figure 3). The user can also
plot the windrose for the specified range of wind directions, by pushing the button "Plot
windrose" inside the panel "Create windrose" (inside the panel "Specified analysis") (Figure
3). He/she has the option to give a title to the windrose by entering the desired title in the

edit box "Title" before pushing the button "Plot windrose".
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3.2 Manual xpnong Aoyloptkol (GUI) ektipnong KUMATWY amo AvVEUOAOYLKA
debdopeva

Wave Estimation GUI

Manual

Introduction

Wind and waves are closely related. When wind blows over water, friction pulls the surface
water along in the same direction. The water gains energy from the wind and waves are
formed because the water is being compressed by the wind. There are three types of wind

wave growth:

Fully developed sea: When the wind has imparted its maximum energy to the waves, the
sea is said to be fully developed. In brief, the waves cannot grow any higher than the

maximum value for that wind speed.

Fetch limited sea: When the fetch length is too short, the wind is not in contact with the
waves over a distance sufficient to impart the maximum energy to the waves. The ranges
of frequencies and wave heights are therefore limited, and the wave heights are less than
those of a fully developed sea. The process of wave generation is cut off before the
maximum energy has been imparted to the waves and the fetch is in a steady state. This
leads to the conclusion that for every wind speed, a minimum fetch distance is required for
the waves to become fully developed, and that if this minimum fetch requirement is not met,

the sea is fetch limited.

Duration limited sea: When the wind has not been in contact with the waves long enough,
it has had insufficient time to impart the maximum energy to the waves, and the growth of
the frequency range and wave heights ceases before the fully developed state of the sea
has commenced. Such a situation is known as a duration time limited sea. This leads to the
conclusion that for every wind speed, a minimum duration time is required for the waves to
become fully developed; and that if this minimum duration time requirement is not met, the

sea is duration time limited.

The JONSWAP-PM method

The JONSWAP-PM method estimates significant wave height and period (Hs, Tp) in open
sea, from wind velocity, wind duration and effective fetch length, using the JONSWAP and
the Pierson-Moskowitz spectrums. To apply this wave prediction procedure, /first the

adjusted wind speed Ua must be determined given by
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U,=071+U> [1]

where Ua and Ujp are both in meters per second.

The JONSWAP spectrum is based on the fetch-limited conditions. Then the significant
height (Hs) and peak period (T,) can be calculated from:

gH, gF "
= =0.0016| — [2]
A A
0.33
T F
9% _ 0,286 = [3]
u, u,

if this inequation is valid:

2
A A

F 0.66
9t >68.8{g e”j
U U

The values determined from Egs. (2) and (3) use only the wind speed and fetch and are

thus only for the fetch-limited condition. Limiting wind duration would be calculated from:

£\
%:6&8[9 effj 4]

2
A A

were tp is the wind duration in seconds. If the actual duration is greater than the duration
calculated from Eq. (4) the wind generation process is fetch limited and the results from
Egs. (2) and (3) are the predicted significant height and peak period. If the actual duration
is less, the process is duration limited. Using the actual duration, a new effective fetch is
calculated from Eq. (4) and, with this new fetch value, the significant height and peak period
can be calculated from Egs. (2) and (3). If the process is not limited (Fully developed sea)
then:

aF,
> 22.8-10° [5]

A
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In this case the Pierson-Moskowitz spectrum is used and significant height and peak period

are calculated from:

gH,
>-=0.243 [6]
A
gT,
—=8.13
U [7]

A

The significant wave period Ts is calculated from:

T, = 0.9Tp 8]

Effective wave can be calculated from (Borah and Balloffet, 1985):

£,
= ZZ:—f [9]

2T _ Z Hi2 fiTi
HeTe - Z fi [10]

This GUI can estimate significant wave height and period (Hs, Tp) in open sea, from wind
velocity and wind fetch, using JONSWAP method. This GUI is consisted of the exe file
Wave_forecasting.

How to use the program

Once MCR is installed the platform can run by simply double-clicking on the

Wave_forecasting.exe, then the following screen appears (it might take some time to open):
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u Wave_forecasting
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’ Browse output directory ]

WAVE FORECASTING (JONSWAP-PM)
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Wind velocity
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Wind duration
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[

Calculate Hs, Ts |

Significant Wave Height
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Significant Wave Period
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Effective Wave

Browse input file

l

I

Calculate Effective Wave characteristics

Beaufort | Freguency |
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i (sec)

Effective Wave Height

ey
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4

Effective Wave Period
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@

© Copyright 2012 by University of Aegean (L. Monioudi and A F. Velegrakis) and UNEP

Figure 1. The figure of the Wave forecasting GUI.

In the panel named ‘Insert data’ (Figure 1), the user enters information on wind fetch (the

length of water over which a given wind has blown) and the z vertical distance of the wind

gauge above sea level.

The user can calculate significant and effective wave

characteristics. In order to calculate significant wave the user should also enter information

about the wind velocity measured at z distance from the wind blow and the wind duration.

Once all parameters are determined, the user can calculate significant wave height and

period by pushing the button ‘Calculate Hs, Ts’, then the results appear in the edit boxes

‘Significant wave height’ and ‘Significant wave period’ inside the panel named ‘Significant

wave’ (Figure 1 and 2). The type of wind wave growth is also shown in the text field below

the edit boxes inside the panel ‘Significant wave’ (Figure 2).
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Sgnificant wave
Wind velocity 11 Wind duration 36000
{units in mizec) (units in sec)
Calculate Hs, Ts
Significant Wave Height o Significant Wave Period
103 Fetch limited 5 86
(units in m) i i (units in sec)

Figure 2. An example of significant wave results.

u Save as l 'f' | =] Lih]

Give a flename

[ox_] [cancer]

Figure 3. The window that opens in order to give a filename and save the results.

The user can save the results by pushing the button ‘Save results’ then a new window opens
where he/she can give a filename (Figure 3). The input and output values are saved as an

excel file (Table 1) in the output directory given by the user.

Table 1. An example of the output file with the resulted characteristics of significant wave.

INPUTS
Fetch (m) 90000
Vertical distance of the gauge (m) 15
Wind velocity (m/sec) 11
Wind duration (sec) 36000
RESULTS
Significant wave height (m) 1,93
Significant wave period (sec) 5,86
Situation of the sea Fetch limited

In order to calculate effective wave the user should also browse a txt file (by pushing the

button "Browse input file" in the panel "Effective wave") that will include information about
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the wind frequency (2nd column), the mean wind velocity (3rd column) and the wind duration
(4th column) per Beaufort (1st column). This kind of file might be obtained by the "Wind data
analysis" GUI. Then effective wave can calculated by pushing the button "Calculate
Effective Wave Characteristics". The results appear in the edit boxes ‘Effective Wave
Height’ and ‘Effective Wave Period’ and the table next to them is filed by the frequency, the
wave height and period per Beaufort category resulted by the application of JONSWAP
method for every Beaufort category (Figure 4). The table and the effective wave
characteristics can be saved in an excel file by pushing the button "Save results"”, inside the
panel "Effective Wave" (Figure 1 and 4).

Effective Wave
Browse input file | D-wind_new\Morth_results. txt

| Calculate Effective Wave characteristics |

Beaufort 1 Frequenc}ru Hi {m) ; izec) . Effective Wave Height ~ Effective Wave Period
2 25574 01100 1.6000 1.36 3.07
3 22377 0.3100 2.6600 (rEmOL {units in sec)
4 17468 05500  3.0800 ™ [ Saveresults |

Figure 4. An example of effective wave results.
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3.3 Manual xpriong Aoylopikou (GUI) ektipnong StaBpwong Kat TANUUUpAG
(ZTaoTika povtela)

Beach retreat estimator GUI

(Static models)

Manual

Introduction

The users of this GUI can estimate beach retreat according to static models (Edelman’s,
Bruun’s and Dean’s) for particular environmental conditions (beach slope/bathymetry, wave
height, and wave period) and sea level rise scenarios of their interest. The users can select
all or some of these models to create an ensemble and then they can obtain the mean
values (by selected models) of beach retreat and the polynomial equation that fits in the
mean values of the retreat. This GUI is consisted of the exe files BRE_2a (for linear profiles)
and BRE_2b (for natural profiles).

How to use the program

Once MCR is installed the user can run the platform by simply double-clicking on the
BRE_2a.exe (for linear profiles) or BRE_2b (for natural profiles) (it might take some time to

open).

In the panel named ‘Insert data’ (Figure 1), the user enters information on beach slope,
wave height and wave period. He/she can also insert sea level rise scenarios pushing the
button ‘Insert sea level rise scenarios’. Then an input dialog box appears with default values
been already inserted which the user can use, or he/she can erase them and enter new
values. The input dialog box with default values is shown in Figure 3. In the BRE_2b
platform for natural profiles, there is a ‘Browse...” button instead of the ‘Beach slope’ edit
box (Figure 2). The push of the ‘Browse...” button opens a new window through which the
user can search in his/her computer for the txt profile file. This file should have two columns,
the first column should be the cross-shore distance in meters and the second should be the

elevation also in meters. This kind of file might be obtained by the EOF GUI.
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Figure 1. The figure of the BRE_2a GUI (for linear profiles).
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Figure 2. The figure of the BRE_2b GUI (for natural profiles).
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r Sea level rise E]@-\

Enter gea level rige 2cenariog, e.g. 0.22;0.3;0.4;0.5

[ox ] [omen]

Figure 3. Input dialog box with default sea level rise scenarios.

Once all parameters are determined, the user can run the models by using the buttons ‘Run’
inside the panel named ‘Run models’ (Figure 1, 2). The user has the option to view beach
retreat estimations made by each model individually by pushing the button ‘View results’
below the pushbutton ‘Run’. When the ‘View results’ button is pressed, a message box
opens with a table consisted by 2 columns. The first column is the sea level rise scenarios
(in m) and the second is the beach retreat estimations (in m) made by the model. An
example of this message box is shown in Figure 4. The user can select models to create

an ensemble, by clicking in the corresponding checkboxes (Figure 5).

Bl £delman g [
0038 1.15
0.05 152
01 303
015 455
022 EEY
0.3 91
0.4 1213
0.5 1517
075 22.77
1 30,37
1.3 395
1.5 456
2 B0.BE
3 91 .46

Figure 4. An example of message box with results of the Edelman model.

Once the models comprising the ensemble are selected, the user use the button ‘View
equation’; then, a polynomial equation describing beach retreat estimations appears in the
text fields below the button. An example is shown in Figure 5. This equation have the form:
s = p1a® +p.a +ps, Where s: is the beach retreat, p1, p2 and ps: are the polynomial coefficients

and a: is the sea level rise. The value of R? is also given in the text field.
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View equation

S=p1¥+p2:x+ P53

P, = 0.01
P, = 19.22
P;= 045
R%=1

s = beach retreat (m)
a = sea level rise (m)

| Plot results |

Figure 5. An example of the resulted equation.

With the press of the pushbutton ‘Plot results’, the polynomial equations of all selected
models are calculated and plotted together with the polynomial equation that fits in the mean

values of beach retreat. An example of a plot result is depicted in Figure 6.

B Figure 1 [M[=1<}
File Edit View Insert Tools Desktop Window Help _ u
NEdL b RR09RL- 2 0E el
1001 — Edelman """"""""""" i
— || Bruun i i g
£ 80H ——Dean  -oeceeeedeeeeeeeedeee et T
e B H H o
— Mean : ; 4
© E E E e
@  BO--oooeofeeeeeeee T Mt e 1
R ' e
) : Rl
L ' B v iadl '
g (o) EES S—— e 1
Q ',‘:‘ ‘," : :
5 - i
0 20 e R .
0 i i i i |
0 0.5 1 1.5 2 25 3
Sea level rise (M)

Figure 6. An example of a plotting result.

From the equation resulted by the program, the range of beach retreat due to a specific
value of sea level rise can be easily calculated. This program gives the user the possibility
to calculate the range of retreat only with a click on the pushbutton calculate inside the panel
‘Calculate the retreat for a specific sea level rise scenario’. An example is given in Figure 7.
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— Calculate beach retreat fora
specific sea level rise scenario

Sea level rise: 0.5 (units in m)

Beach retreat : 14.78 (units in m)

Figure 7. An example of beach retreat calculation for a specific sea level rise scenario.

The output files of this platform are:

(Output files are saved in the same folder with the platform’s exe file, replacing pre-existing

files)

extpr.txt (only for natural profiles): is the extended profile of the initial profile given by the

user. First column is cross-shore distance (in m) and second column is elevation (in m).
sEdel.txt: is a one column matrix with beach retreat projections made by Edelman model.
sBruun.txt: is a one column matrix with beach retreat projections made by Bruun model.
sDean.txt: is a one column matrix with beach retreat projections made by Dean model.
slrs.txt: is a one column matrix that contains the sea level scenarios entered by the user.

total_table.txt: is a table with 5 rows and columns equal with the number of the sea level
rise scenarios entered by the user. Contains the beach retreat projections made by
Edelman (1% row), Bruun (2" row) and Dean (3" row). Each column corresponds to a

different sea level rise scenario.
path.txt: contains the path and the filename of the imported profile.

Beach retreat estimations.tiff: is the plotting figure of the polynomial equations of all
selected models together with the polynomial equation that fits in the mean values of beach

retreat projections of the models selected by the user.
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3.4 Manual xprong Aoylopikov (GUI) ektipnong StaBpwong Kot TANUUUPAC
(Auvaulkd povtela)

Beach retreat estimator GUI
(Dynamic models)

Manual
Introduction

The users of this GUI can estimate beach retreat according to dynamic models (Leont’yev
and SBEACH) for particular environmental conditions (beach slope, wave height, wave
period, sediment size) and sea level rise scenarios of their interest. The models should run
first without a sea level rise scenario to be considered. In this way the profile evolution
caused only by environmental forcing is estimated. Then the new profile is used as an initial
profile for the assessment of sea level rise effects. This GUI is consisted of the exe files

BRE_3a (for linear profiles) and BRE_3b (for natural profiles).

How to use the program

Once MCR is installed the user can run the platform by simply double-clicking on the
BRE_3a.exe (for linear profiles) or BRE_3b (for natural profiles) (it might take some time to
open). The following exe files compiled in FORTRAN should be in the same folder with

platform’s exe file.

Exe files compiled in FORTRAN:

leo_first run: Leont'yev run without sea level rise
leo_slr run: Leont’yev run with sea level rise

sbeach_first run: SBEACH run without sea level rise

sbeach_slr run: SBEACH run with sea level rise
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Figure 1. The figure of the BRE_3a GUI (for linear profiles).
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Figure 2. The figure of the BRE_3b GUI (for natural profiles).

In the panel named ‘Insert environmental conditions’, the user enters information on beach

slope, wave height, wave period, wave angle and sediment size (Figure 1). In'the' BRE ' 3b
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platform for natural profiles, there is a ‘Browse...” button instead of the ‘Beach slope’ edit
box (Figure 2). The push of the ‘Browse...” button opens a new window through which the
user can search in his/her computer for the txt profile file. This file should have two columns,
the first column should be the cross-shore distance in meters and the second should be the
elevation also in meters. This kind of file might be obtained by the EOF platform (see section
6).

Once all parameters are determined, the user can enter the simulation time of his/her desire
by pushing the button ‘Insert simulation time’, then he/she can run the models by using the
buttons ‘Run Leont’yev’ or ‘Run SBEACH:’ inside the panel named ‘Beach profile evolution
without sea level rise’ (Figure 1,2). A waitbar appears with the title ‘Please wait..." (Figure
3), the user should wait (or he/she can cancel the process by pushing the button "cancel”
inside the waitbar window) for the process to be completed, then a message informs the
user that the model have ran successfully. During the process, instability of the model may
cause the process to stop, then a warning message appears, informing the user that the
model stopped running and how many calculations have been completed successfully. The
user can calculate coastline migration (Retreat (-) or Accretion (+)) by pushing the button
‘Calculate coastline migration’, then the result appears in the edit box ‘Retreat (-) or
Accretion (+)'. The user has also the options to view the video of the profile evolution and
to plot initial and final profile (Figure 4) by pushing the buttons ‘View the video’ and ‘Plot

initial and final profile’ respectively.

r Please wait... I. _— | |ﬁl .
28 % is completed

N |
Cancel

Figure 3. The waitbar that appears during the model’s run.

Once the resulted profile by the environmental forcing is been estimated, sea level rise
effects can be also assessed. The user enters the sea level rise scenario of his/her interest
(in the edit box ‘Sea level rise’), the desired simulation time (by pushing the button ‘Insert
simulation time’) and then he/she can run the models by using the buttons ‘Run Leont’yev’
or ‘Run SBEACH:’ inside the panel named ‘Beach profile evolution with sea level rise’ (Figure
1, 2). Once the model process has been completed successfully the user has the options

to calculate the retreat of the coastline, to view the video of profile evolution and to! plot initial
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and final profiles by pushing the buttons ‘Calculate coastline migration’, ‘View the video’ and

‘Plot initial and final profile’ respectively.

o~
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Figure 4. An example of initial and final profile plotting.
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Figure 5. An example frame of profile evolution video.

The output files of this platform are:

extpr.txt (only for natural profiles): is the extended profile of the initial profile given by the

user. First column is cross-shore distance (in m) and second column is elevation (in m).
Output files from Leont’yev runs without sea level rise:
inputs_leo_fr.txt: file with user’s input data

eg. [10 2 6 0.8 22045]

Where 10 the beach slope (for natural profiles, beach slope is estimated by the mean slope
of the swash zone), 2 wave height (in m), 6 wave period (sec), 0.8 grain size (in mm) 220
the number of beach profile points defined by the bed slope (if the profile starts at 20 m

water depth and reaches to 10 m elevation above the sea level) and 45 is the wave angle.
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in_bathy_leo.txt: the initial profile.
time_leo_fr.txt: simulation time set by the user.

bed_leo_fr.txt: the final model output with the first column showing the x axis, the second
column the final profile and the third the profile of the previous run.

all_bathy leo_fr.txt: each column contains the topographic elevation after each iteration

For example, for time 40 (40*200=8000sec) the file contains 40 columns.

situation_leo_fr.txt: the file contains information on the condition of the run. For example,
the first value shows if the model ran correctly (value 0) or stopped (value 1). The second
value shows if the model gives NaN values for the profile, the 3™ value shows if the model
gives zero values for the profile, the 4" value shows if the model gives ****** values for the
profile and the 5™ value shows the iteration that showed instability and stopped. If the model

run successfully to the end for e.g. the default (40) time then the values will be:
Leont_fr.tiff: figure file with the initial and final profile
leont_fr.avi: video file.
Output files from Leont’yev runs with sea level rise:
inputs_leo_slr.txt: file with user’s input data
eg. [10 2 6 0.8 22045]

Where 10 the beach slope (for natural profiles, beach slope is estimated by the mean slope
of the swash zone), 2 wave height (in m), 6 wave period (sec), 0.8 grain size (in mm) 220
the number of beach profile points defined by the bed slope (if the profile starts at 20 m

water depth and reaches to 10 m elevation above the sea level) and 45 is the wave angle.
slr_scenario_leo.txt: file containing one value (user input for sea level rise).
time_leo_slr.txt: simulation time set by the user.

bed_leo_slr.txt: the final model output with the first column showing the x axis, the second

column the final profile and the third the profile of the previous run.

all_bathy_leo_slr.txt: each column contains the topographic elevation after each iteration

For example, for time 40(40*200=8000sec) the file contains 40 columns.

situation_leo_slr.txt: the file contains information on the condition of the run. For example,
the first value shows if the model ran correctly (value 0) or stopped (value 1). The second

value shows if the model gives NaN values for the profile, the 3™ value shows if the model
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gives zero values for the profile, the 4" value shows if the model gives ****** values for the

profile and the 5™ value shows the iteration that showed instability and stopped.

If the 20" time the model stopped and gave NaN values, then ‘Warning’ appears (‘The model

stopped running, it have run 19 times’) and the values on the table will be:
Leont_slr.tiff: figure file with the initial and final profile
leont_slr.avi: video file.
Output files from SBEACH runs without sea level rise:
inputs_SB_fr.txt: file with user’s input data
e.g. [10 2 6 0.8 22045]

Where 10 the beach slope (for natural profiles, beach slope is estimated by the mean slope
of the swash zone), 2 wave height (in m), 6 wave period (sec), 0.8 grain size (in mm) 220
the number of beach profile points defined by the bed slope (if the profile starts at 20 m

water depth and reaches to 10 m elevation above the sea level) and 45 is the wave angle.
in_bathy SB.txt: the initial profile.
time_SB_fr.txt: simulation time set by the user.

bed_SB_fr.txt: the final model output with the first column showing the x axis, the second

column the final profile and the third the profile of the previous run.

all_bathy SB_fr.txt: each column contains the topographic elevation after each iteration

For example, for time 40(40*200=8000sec) the file contains 40 columns.

situation_SB_fr.txt: the file contains information on the condition of the run. For example,
the first value shows if the model ran correctly (value 0) or stopped (value 1). The second
value shows if the model gives NaN values for the profile, the 3™ value shows if the model
gives zero values for the profile, the 4" value shows if the model gives ****** values for the

profile and the 5™ value shows the iteration that showed instability and stopped.
SBEACH_fr.tiff: figure file with the initial and final profile

sbeach_fr.avi: video file.

Output files from SBEACH runs with sea level rise:

inputs_SB_slr.txt: file with user’s input data

eg. [10 2 6 0.8 22045]
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Where 10 the beach slope (for natural profiles, beach slope is estimated by the mean slope
of the swash zone), 2 wave height (in m), 6 wave period (sec), 0.8 grain size (in mm) 220
the number of beach profile points defined by the bed slope (if the profile starts at 20 m

water depth and reaches to 10 m elevation above the sea level) and 45 is the wave angle.
slr_scenario_SB.txt: file containing one value (user input for sea level rise).
time_SB_slr.txt: simulation time set by the user.

bed_SB_slr.txt: the final model output with the first column showing the x axis, the second

column the final profile and the third the profile of the previous run.

all_bathy_SB_slr.txt: each column contains the topographic elevation after each iteration.
For example, for time 40(40*200=8000sec) the file contains 40 columns

situation_SB_ slr.txt: the file contains information on the condition of the run. For example,
the first value shows if the model ran correctly (value 0) or stopped (value 1). The second
value shows if the model gives NaN values for the profile, the 3™ value shows if the model
gives zero values for the profile , the 4™ value shows if the model gives ****** values for the
profile and the 5" value shows the iteration that showed instability and stopped. If the model

run successfully to the end for e.g. the default (40) time then the values will be:

If the 20" time the model stopped and gave NaN values, then ‘Warning’ appears (‘The model

stopped running, it have run 19 times’) and the values on the table will be:
SBEACH_ slr.tiff: figure file with the initial and final profile

sbeach_slr.avi: video file
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