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annual — bi-annual can explain about 60% of the shoreline variance
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Isolating time-scales
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Complete Ensemble Empirical Mode Decomposition
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CEEMD Method
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CEEMD Method
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SLP & SLPG

SLP & SPLG from CFSR reanalysis
ESTELA informs of the average
effective energy flux towards a
target point and the average
travel time
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The EOFs are ranked in increasing
order of explained variance.
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CEEMD

Decompose Shoreline signal and
Drivers (SLP or Waves) in
different temporal scales (IMFs).
Each IMF has a characteristic
period and explained variance
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Hs: TPC~ 45; TS~ 37

ISOLATING TIME-SCALES

Cross-correlation (R,,)

_

Finding the max/min cross-
correlation and time-lag between
driver(x) and shoreline(y) for
each IMF (i.e. each temporal
scale)

Optimization (IMFs)
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A threshold between the cross-
correlations (PCs -Shoreline) are
selected to predict the shoreline
at the specific temporal scale
(IMF).
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Correlating time-scales (Shoreline & Drivers)
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Correlating time-scales (Shoreline & Drivers)
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Reconstructing shoreline time-scales
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Predicting the shoreline position
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Predicting the shorehne posntlon

i
8 iw‘ . } Mr- m U \ PCS + aves }* l
[} . " \l‘l.‘ [/ W i LA “I
2 oo Hawy 5."-[*)’\1’ i '},. % ]ﬂ W p‘ 1 iV T ‘wa lh)v:,l‘r i
e} |
5 R2'=042 RMSE =398 A=0.64
b) R°=041 RMSE=3.89 X=06

40 | 1 1 L | 1 I |

80 T T T T T T T T
B b Lt M P50 Mo
o ) . ‘p ) A it YV L

L y b VS | LTSy

o
Z R?=0.31 RMSE=4.45 X=055

40 1 1 I | 1 1 1 | 1

80 T T T T | T
= | ’ aves
@ "lﬁ Xty ﬁ’ }
] | ! ) ] W
%60 ‘W ‘I)”}’ \f w n ,w [}H ||,m m |' ll\:'n
S
=
@ 0 R2 =042 RMSE=3.98 \=0641

4 L L | | L | 1

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

80 : ;
E
2
= 60 |
[}
o _
5 R2=0.39 RMSE =4.02 A
@ 40 R2=0.32 RMSE=4.01 =047 | | Waves

2012 2013 2014 2015 2016

Time [yr]

Tairua, New Zealand



Extracting Information from the time-scales

Tairua, New Zealand
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Summary and future work

The shoreline position can be decomposed
and predicted using an approach that isolates
the main temporal-scales.

During the calibration period the model
skillfully reproduce the shoreline changes.
However, model skill are reduced during the
forecast period, although, it displays a better
performance that ShoreFor Model.

Shoreline position at Narrabeen is better
predicted when SLP and SLPG principal
components (PCs) are used.

Shoreline position at Tairua is well predicted
when only wave characteristics are used
(Wave steepness and direction).
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Summary and future work
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* Longer time-scales (T > 550 days) in the SLP and g , . -,:..-':‘,f,
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* Good correlations at longer time-scales (T >730

days) at Tairua were found with wave
characteristics and SLP and SLPG and SOl and PDO
index.

* Better correlations were found with PDO than SOI
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