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ABSTRACT

The coastal zone is one of the most sensitive entities of the natural enviroramentresents a great
interest due to the large number of human activities that take place in the angathe continuous
construction of coastal works. Natural processes, such as waves and currents, result in sediment
transport, while human interventions alter the sand transport mechanisms, impeding the proper
function of the coastal environment.

Coastal engineering studigsarried out on an ongoing basis for the scientifically correct management
of coastal zonegequire the development of models and the execution of simulations for the most
accurate representation of the actual environment. Coastal morphology models anplex and
computationally demanding due to the large numberamimplex physical processethey include
However, their complexitgnd computational time can be reduced by properly schematizing the input
data of the model. Schematization is defined as tharpss of reducing the full time series of the wave
climate into a sebf representative waves, ideally resulting in a morphological bed level evolution
similar to the output of the full time seriest the end of the simulationthus ensuring the reductioof

the computational load of the model.

The present study aims to examiard evaluate longerm forecasting methods ahorphological bed

level evolutionof Kamares coast of Sifnos. In the case of Kamares ¢bastjost serious problem is

the lack of spee at the windward pier and along the coastal front which serves the vehicles and the
travellers. For the accurate representation of the area, the models included in the MIKE 21 DHI
software were used, in whicthe wave disturbance wasamulatedand the results were examined in

the terms of the coastal morphological evolutiofRegarding the reduction of the input data, two
methods were applied, the Energy Flux methiogroduce 10 and 30 representatives of the full time
seriesand the method of separatindné wave climate ito distinct scenarios.

The evaluation results of the schematization methods indicate the superiority of the Energy Flux
methodwith the set of 30 representative wavds sufficiently representing the overall wave climate.
The deviationsdetween the Energy Flux method and the actual situgtimgarding the bed level
evolution at the end of the simulation procesgere inevitable but they were considered acceptable.

Finally, suggestiorfer expanding the port infrastructuresre presentecand simulated, using the most
efficient schematized time series. Tiesults of the simulationare presented anthe proposed works
are evaluatedfor their impact on the balanced coastal morphology
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CAhNSARA ' T LT T SR A M. AKh T s arow ST EhdergyFlux T
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c,[>h(_nl17n " k (s) LI BI>‘,h/\'_‘ 5B>,hA"
mh 0.6393 217.7672 5.1840 1171 20.93% 603
M 2.0146 221.3033 6.9255 115 2.06% 59
Ho 0.8683 238.8419 5.1161 561 10.03% 289
Wi 2.6714 239.0310 7.4159 66 1.18% 34
oh 0.5086 278.7668 4.3885 1726 30.85% 888
0l 2.3289 270.8933 6.8258 91 1.63% 47
nh 0.7709 352.5805 4.1402 968 17.30% 498
ni 1.9488 354.3825 5.9216 159 2.84% 82
ph 1.0086 359.0309 4.6207 591 10.56% 304
pi 2.0315 359.0533 6.0875 147 2.63% 76
1, A" <" 5595 100.00% 2880
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0,1408*2881 = 405,65 n n c st W A ' " hd s>7 £ “hyt¢h>h
C <h>8' O
15 ' ¢ h Y " h ! * "< B ! ~h ~ h >8 A . YN T
(Significant Wave Heightd X " A (Wave periodr ©~ © _ £+t ' Mean'Wavé  >h 7
Directiord ¢h ™ A hy * A h ¥ X BimensionlessSfreadingimdey, ™ ™ h~ * 7o
h =~ B < B’ h h ¢ £ ¢ >wia o ‘Y ¢ h - h = B’ h =« . -
MIKE21.
Time 1:Wave Height [meter]| 2:Wave Period [second] | 3:Wave Direction [degree] | 4:Dimensionless Spreading Index [()]
0 22/06/2020 12:00:00 0.639282 5.18397 217.767 5
1 22/06/2020 12:00:30 0.639282 5.18397 217.767
2 22/06/2020 12:01:00 0.639282 5.18397 217.767
3 22/06/2020 12:01:30 0.639282 5.18397 217.767
4 22/06/2020 12:02:00 0.639282 5.18397 217.767 5
5 22/06/2020 12:02:30 0.639282 5.18397 217.767 5
6 22/06/2020 12:03:00 0.639282 5.18397 217.767 5
7 22/06/2020 12:03:30 0.639282 5.18397 217.767 5
8 22/06/2020 12:04:00 0.639282 5.18397 217.767
9 22/06/2020 12:04:30 0.639282 5.18397 217.767
10 22/06/2020 12:05:00 0.639282 5.18397 217.767
rl‘ S BYh Bn'qj h > ,>h~ /h""'ks‘_"h _"‘ N ' >h_“'v‘>'B>WM/\n" > h
ha_ 7771 AT G 3h MIKEZETQE W W h 7 ErtergyFlux
1 ¥ o h ¥ " h YA LT AT S S D T R ¢ h ¢
SYA_ WY TR LY BT U oy SWWICh L CYYUACOZ0L B M >B T Y <cw T A
Simulation period
No. of time steps 2880
Time step interval [sec]
Simulation start date 22/06/2020 12:00:00 3/~ [dd/mm/yyyy hh:mm:ss]
Simulation end date '23/06/2020 12:00:00 [dd/mm/yyyy hh:mm:ss]
n' ¢ e ond A c N L At T ERergyFlux A T IR
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A " n t h i A ' (D
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Time 1:Wave Height [meter]| 2:Wave Period [second]|3:Wave Direction [degree]| 4:Dimensionless Spreading Index [()]
0 22/06/2020 12:00:00, 0593312 518534 20042 5
1 22/06/2020 12:00:30, 0593312 518534 20042 5
2 22/06/2020 12:01:00, 0593312 518534 20042 5
3 22/06/2020 12:01:30, 0593312 518534 20042 5
4 22/06/2020 12:02:00, 0593312 518534 20042 5
5 22/06/2020 12:02:30, 0593312 518534 20042 5
6 22/06/2020 12:03:00, 0593312 518534 20042 5
7 22/06/2020 12:03:30, 0593312 518534 20042 5
8 22/06/2020 12:04.00, 0.593312 518534 20042 5
9 22/06/2020 12:04:30, 0593312 518534 20042 5
10 22/06/2020 12:05:00, 0593312 518534 20042 5
n' < ' & RBrd - > h h - S h TR EBWOAR s, 9 R ¢ h B
ha_ 7771 AT G 3h MIKEZETQE W W h ¥ ErtergyFlux
1 ¥ ' ' h ¥ " h YA L. T AT -y Y v S h ' ¢ h
>T A W< 1t h 1 h ¢ s * h T TS L30T AT O e Wy >wA
Simulation period
No. of time steps 2880
Time step interval [SGC]
Simulation start date | 22/06/2020 12:00:00 | [dd/mm/yyyy hh:mm:ss]
Simulation end date |23/06/2020 12:00:00 " [dd/mm/yyyy hh:mm:ss]
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1 B L | j N b
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7.79
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8.64
4.08
5.45
6.08
7.29
7.63
0.00
7.47
3.43
4.71
4.93
5.19
6.16
6.93
6.93
6.93
3.28
4.15
5.04
5.70
6.23
6.79

7.56390
7.62777
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172
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7.06%
1.96%
1.00%
0.19%
0.05%
0.00%
0.10%
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1.75%
0.46%
0.10%
0.05%
0.02%
0.06%
0.02%
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16.12%
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(Significant Wave Heightd X " A (Wave periodr ©~ © _ £+t ' Mean'Wavé  >h 7
Directiorh ¢ h ' o7 A hy At h o "DiménsionlessSgréadinglhideXyE - bt 7T he ¥
h -~ B < B8’ N h e ¢! Sw B Y ¢ h h = ht 5 h ¢t . -
MIKE21.
Time 1:Wave Height [meter]| 2:Wave Period [second] | 3:Wave Direction [degree] | 4:Dimensionless Spreading Index [()]
0 22/06/2020 12:00:00 05 490147 180 5
1 22/06/2020 12:00:30 05 490147 180 5
2 22/06/2020 12:01:00 05 490147 180 5
3 22/06/2020 12:01:30 05 490147 180 5
4 22/06/2020 12:02:00 05 490147 180 5
5 22/06/2020 12:02:30 05 490147 180 5
6 22/06/2020 12:03:00 05 490147 180 5
7 22/06/2020 12:03:30 05 490147 180 5
8 22/06/2020 12:04:00 05 490147 180 5
9 22/06/2020 12:04:30 05 490147 180 5
10 22/06/2020 12:05:00 05 490147 180 5
n'"¢< MY B® - h>h h- o LT AT S R et >h v
ha_ 777 ¢ h 5 wmMIKEZerg. h | o]
1 S h , ~ i} A R N DG G S B n ¢ h ¢
>T A W< 1" h 1 °h ¢ s " h -y s, 304 ¥ BB qqwWw T > WA

Simulation period

No. of time steps 2880

Time step interval [SeC]

Simulation start date 22/06/2020 12:00:00 3“’ [dd/mm/yyyy hh:mm:ss]

Simulation end date :23/06/2020 12:00:00 [dd/mm/yyyy hh:mm:ss]

n'" <" a2 oo A" j " >h ¢h-~ COAT < LN -
negL’>wAY S ” L P R S N L L
' >h LA B AN on {8 _ 8~ <8~ hy Sy Yy sy, ‘ h
M P >w I hd gh A I A T hcw>tr C 0 > MuaxY T YT
BV LA T >T A w<T h AR ocnn {B‘_B"<B'_h " M -
c[w < v ' > B ' _ ' h ¥ " h _ YA N . /\M_OFTaGZ“ ‘h_‘"_ '>I" w, VB Y JB"(.“"<'5
ocpz ¢ hto_ 7 >TA_Wky TV TTYSTT AT LM " sWARS _h h
B B L | i h o
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[ 7' A " A waAh T v T > " 2B L, AT BR AR T TS Th Ah A

> B h v . A ~h > h = h A, >80 L, A ¢ h h ! L " h g * ¢h > "h

h/\_" > Ch ! A vor s ¢ h _"_B h/\_“ - v _ A >
¥ B <" ¢ h -~ W< B > h L > Y ' b

[ AhSIgrwAROD L ¢ >h v h AR Ch _he' Qg thg<h>gr s 7Y >

rw ' 7 EnfergyFlux

e - - -

[ <h’

rw' ” Energy Flugemn M A _ .
w7 my n, ~. 4" s)°
1 0.76 180.00¢ 236.10
2 1.06 236.00¢ 24170
3 0.60 241.70¢ 34060
4 0.94 340.60¢ 357.90
5 1.21 357.90¢ 360.00
[ AhSIMY owp b ¢ >h _ Y haAh ¢h _ho' ¢ chg o )
r w7 EnergyFlux
r <h - rw' " EnergyFlucon haA_ ' 77" .7
rw>T . my > o, 0T, s
1 0.71 180.00¢ 220.82
2 0.80 220.82¢ 23206
3 0.81 23206 ¢ 23591
4 0.96 235.91¢ 23820
5 1.10 23820¢ 239.94
6 111 23994 ¢ 24162
7 0.98 24162 ¢ 24527
8 0.51 24527 ¢ 27827
9 0.55 27827 ¢ 34027
10 0.77 340.27 ¢ 35349
11 0.97 35349¢ 356.73
12 1.21 356.73¢ 357.88
13 1.17 357.88¢ 35872
14 1.26 35872¢ 35939
15 121 359.39¢ 360.00
[ AhCSIPY (mwd K >h' Y h AR ChgphtCh', 7t SE<h s 4t h ¢ A s AN
[ <h nrhLL s s 4t heor
(e T m s o, T, s
1 0.80 157.50¢ 20250
2 0.88 20250¢ 24750
3 0.50 24750¢ 29250
4 0.55 29250¢ 337.50
5 1.03 33750¢382p n 4&50) H
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4007100
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4096800 1
4096700
4006500
Sign. Wave Height [m]
4096500 I Above 1.4
B 13-14
4098400 12-13
C1 11-12
4006300 | L] 10-11
g 09-10
08-09
4096200 - 07-08
06-07
4096100 UE,DE
04-05
4096000 03-04
02-03
4005 01-02
e Il 00-01
— : - T T . T Il Below 0.0
291200 291400 291600 291800 292000 292200 292400 292600 292800 293000 293200 293400 ) I:l Undeflned Value
11" >11Y m¢r|qll q‘h-hAV>lch'§N:| VY:’:\:Ar ‘,%h’_nlsl\'l W-v
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5.1.2. HD (Hydrodynamic Model)

[m]

4097200

4097100

4097000

4096900

4096800 7

4096700~

4096800 -+

Current SDEEG [m.’s]
I Above 0300
0.275 - 0.300
[ o02s50- 0275
: [ 1] 0.225- 0250
w0800 R e il . W U —m - [ oz00- 0225
‘ ]
|
[

4096500 -

4096400 7

0.175- 0.200
0.150 - 0175
0.125- 0150
0.100- 0125
0.075- 0100
0.050 - 0.075
0.025 - 0.050
0.000 - 0.025
-0.025 - 0.000
-0.050 --0.025

4096200

4096100

4096000

4095900

[ |
||
[

? ; Below -0.050
291200 291400 291600 291800 292000 292200 292400 292600 292800 293000 293200 293400 [ Undefined Value
1. ">2Y g®. ' _ (Timéstep24/84)cy <" ~ ' . . A" s Th saAlow_”

Current speed [m/s]

I Above 0112
I 0104 -0112
[ 0.096-0.104
[_10088-00096
[_] 0.080-0088
] 0.072-0.080
] 0.064-0072
1 0056 - 0 064
[
[ |
[ |
[ |

ml L

0.048 - 0.056
0.040 - 0.048
0.032-0.040
0.024 -0.032
0.016-0.024
0.008-0016
0.000 - 0.008
Below 0.000
Undefined Value

4096250 '

4096200

4096150

292600 292700 292800 292900 293000 293100 293200 293300 293400
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[m]

4097200

4097100

4097000

4096900

4096800 7~

4096700

4096600 7~

4096400 7

4096200

4096500 7~

4096300 7~

4096100

4096000 -

4095900

291200

4096250 -

L. "> o

291400

T
291600

4096200

T
291800

292000

292200

292400

292600

292800

293000

" _ "TiméStep3R4)¢[. «" 6

293200

293400

4096150

T
293200
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292600 292700 292800 292900 293000 293100 293300 293400 -
1. ">8 fo. ©_ (TiméStep3R24) ¢f «" .7 T AT T8 T hgpw A
T 0T B v . <' >wAaAh®
1 ~ ¢ > h e 11 Y A W, BB 1
¢ >h 88mS his "’ 281 MM " hhThAL. L. "s>h o h
T h " h << <h * ¥ s Y >" >h ' T K
~h ~ h v h N Y _ 7B STwW W AN A QT7EM/E T
h - . B T dmmn” )} rhh‘.‘ A" S " C¢h " " ’h=¢>¥y n»
h < hy~ N 1 ' 8B ‘ AT ¢ h : R R A\

81

Current speed [m/s]
I Above 0.75
I ov0-075
0.65-0.70
0.60 -0.65
0.55 - 0.60
0.50 -0.55
0.45-050
040-045
0.35-040
0.30 -0.35
0.25-0.30
0.20-0.25
0.15-0.20
010-015
005-010
I Below 0.05
1 undefined value

[
L
L1
|
|

Current speed [m/s]

Below 0.05
[ undefined value
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4096800 -~

4096700 -~
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4096500 -~
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||
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[
[
=
(]
]

4096250 -

T
291200 291400 291600

T
291800

1-">8Y .

4096200
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292000
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Current speed [m/s]
B Above
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0.225 -
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I selow

[ undefined value
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0.275
0.250
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B Above
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5.1.3. ST (Sand Transport Model)

4097200

4097100
4097000
4096900
4096800
Bed level change [m]

4096700 I Above 18

B 16- 18

4096600 14- 16

12- 14

10- 12

4096500 08- 1.0

06- 08

4096400 04- 06

02-04

4096300 00- 02

-02- 00

04--02

06--04

08--06

4096100 -1.0--08

-12--1.0

4096000 “14--12

-16--14

-1.86--16

-20--18

Below -2.0

203400 [ uUndefined Value
ml

UL >8Y pe bt <t v (TeSwep2424) Cf <" SWMAN AT s sl
[m]
4096650
4096600
4096550
4096500 Bed level change [m)
B Above 138
16- 18
4096450 14- 16
12- 14
10- 12
4096400 08- 10
06- 08
04- 06
4096350 02- 04
00-02
02-00
4006300 04--02
06--04
08-06
4096250 A40--08
12-10
A4-12
4096200 A6--14
18--16
20-18
098180 Below 2.0
293400 - [_1 Undefined Value
1-">9% pod_Nhi "< U (TimeStep24/24) ¢ <" ' >W AN AY s " h B A
[B'_">W’B'h ‘_'/\ - 7ty _"‘ <" >WAh O
1 ¥ ~h "~ h -~ h A, ., " >h -y h =B " ¢ Y A’'ysSBE'Y _ ATB hd <« Ahh '
>>h y_A| K h - + » m]h‘-"'ﬂ\‘lhlc Bll’|>B.mlpljn\BJ|VAl|>"vnv
-“h/\l/\/\h B,/\h' h-v_W<B‘>h _+/\‘_,vj‘<! S _ A —v‘
h Ah > " h * "A T 7Y h aAh B B h ¢ ht A A h ¢ Y1 7 h s>
_+/\Om'|/‘¢hﬂ>,hA’yB_h‘ ‘_" it T B Y _>">h _'. h¢_“1’h>:
6 T AT >vsnG Chmfhrhkki&RN SREN SRS mOHs AN
he L AR AT Y T 240M AE ST T T i<t h o w
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5.2. B"'_B(W‘ >h h 1 * h <.‘_\">h‘_"'<.‘>'h_<.“'<"">',h§ >_W"/\I" SWE Yoy v~

- 1 N - v

[, nawmns b an :

5.2.1. SW (Spectral Waves Model)

[m]

4097200

4097100

4097000

4096900

4096800 1

4096700 1

4096600

4096500 1
Sign. Wave Height [m]

4098400 - P;bgée_ :“gg
[ ] 165- 180

4096300 [1] 150- 165
[ ] 135-150
[ 1 120-135

4096200 B 105- 120
1 090- 105

4098100 1 0.75- 0.90
[ 060- 075
I 045- 060

4096000 Bl 020- 045
Bl 015- 030

4095900 -l _g?g: g-g}g
I Below 015

291200 291400 291600 291800 292000 292200 292400 202600 292800 293000 293200 203400 [ Undefined Value
[m]

1 - " >Y pwp. © ¢ Ch h AT ST Ww” T EfergyFluxt 8 >h T o T n > M

[h h-haA, S omshohA T T s TimeStep24724) BT 5 1 ST AT 9 E T T

B < B h >~ Y > h et I B 1Y A" B ¢ ALY AT T BEQO3M S hs>th > 8 ji "

-y - ’G%Oésﬁ" h A _" 4_' >t Y . 1 7 h _I""_ ;[‘I"_ > whapatT Tt O ', 'Iw.( ¥e ’_>'h
' h <t >BEAYCh w’uh o gmh*'Y Y T"YAT Yh Gy g"A B8 AMN T gSdon R
T R e ot Tt A MR CBhL T, s A Rt
* 1 CBC 7" SswAY ¢ > h w o, B ' ,V_I'I>E,I<W&:’_‘I5I'\:'|T_/\"‘_B"m/l\
i v g ' h 1 ' B ] ¢ . /\:.55rﬁ<.‘ h"‘,sv"’sfg'33;“>h 7 . M
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5.2.2. HD (Hydrodynamic Model)

1 - " >0 pfeh . " (Timéstep24/24)¢r w ' 7 EnergyFlux: " h ' >h T T T n ot >80 M
ha vl
1 - " >1Y pfph . ' (Timéstep2#/24)ce W' T EnergyFlux th T L >h T T T n >
h A T vc‘[’_*5__v_‘vl>W'_*5*5l "ht V‘L_"' A Y . <" >wAh O

1-h 'h’h‘hA>,h/\")slns_H'n‘ . B LA >' L B A COM ¢‘>h_‘<.‘" ¢

> B >W_,IH“’__0_05[n/|’SCD CE >WJ"_' _h‘,_'_h ’5‘>h_,/\ -y
h 1 ’_yu_g_om/s_,v\‘ Tz T ¢‘“>h¢_5‘¢¢’ USIWBALYY Y A . 1 8B A 1 > . 1
A TE U e S o wt > h 1 sTimestep8/28° h1G/M)d. &7 A" S -
> L S N D L, LR S
_ >Eriervg),FIL]x¢h' Y S S R N A | B’ Ah h Ah >8 A
_' . e Y o LY AT Y T h . - Yowy LBV/\/\__ h_‘h hEnse'pg)F]w’('h_Jh> h__"
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