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Well-known climate indices (PNA, SOI, Nino3, NAO, AO, SAM,..) have been used to

explain wave climate variability
Gulev and Griegorieva (2006)
Hemer (2010)
|zaguirre et al. (2010, 2011)
(e) ﬁNA{:n Sterl and Caires (2005)
= Wang and Swail (2001)
Caires et al.(2006)
Semedo et al. (2011)
Stopa et al.(2012)
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To find temporal coefficients of modes of atmospheric varibility strongly linked to
wave climate at particular location
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Methodology
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HISTORICAL DATA
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Methodology

HISTORICAL DATA

NCEP reanalysis (SLP), 1948-2010 GOW reanalysis, 1948-2010
Time resolution: 6 h Time resolution: hourly
Spatial resolution: 2.5° Spatial resolution: 1.5 in longitude and 1.0°in latitude

Predictand

Kalnay et al., 1996 Reguero et al., 2012
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DEFINITION OF PREDICTOR AT DAILY SCALE: Spatial domain and temporal lag
ESTELA (Pérez et al., 2013)
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DEFINITION OF PREDICTOR AT DAILY SCALE: Spatial domain and temporal lag
ESTELA (Pérez et al., 2013)
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PRINCIPAL COMPONENTS AT MONTHLY SCALE
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HISTORICAL DATA

Xn={X1, Xa1 -0y Xnhy Yh

MULTIVARIATE/REGRESSION

“BEST PREDICTOR TEMPORAL LAG” Y

- GEV(X,,)

Vv

/m/ uc //‘ CANTABRIA
CaNTABA

AMP
FUNDACION [TV AR e
R R - S i




Methodology

MULTIVARIATE LINEAR REGRESSION

Predictors are selected in a forward procedure (Wang et al., 2010) Y., = f(X,)
Calibration period: 1948 - 1999

M,:Y_(t)=a+bPC: ()
M,:Y (t)=a+bPC: (t)+b,PC?(t)

M. Y (t):a+zi:biPC,;(t)

(8] w E=N
=
i
—_——
-l..'___’:}-.
—
——T
S— |
Hs estimations (m)
- 4V ] w

1 1 | | i .
1950 1960 1970 1980 1990 0 2 4 6

"i'l'l" Hs observations (m)
s eANABIIA
FUNDAC! m CCCCCC
JEITVRS yEZes



IHcantabria

IN O DE HIDRAULICA AMBIENTAL
UN ABRIA

Sensitivity analysis - BEST TEMPORAL LAG
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MONTHLY REGRESSION MODEL

Validation of the regression model with the “best predictor”

Y_(t) =2.8424-0.8462 PC1_(t)+0.2666* PC6_ —0.2343%PC3_+0.1830%PC5_+...

a) Predictor in the validation period (2000-2010) b) Results in the validation period (2000-2010)
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MONTHLY REGRESSION MODEL
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MONTHLY EXTREME MODEL

F(x )=epo1+ [LH }

o Minguez et al., 2010
b (t) = Bo + B,*PCL, + B,*PC2, + ..
W (t) =a, + a,*PC1,, + a,*PC2,, + ...
(1) =Yo*¥*PCl, +Yy,"PC2, + ...
Location parameter (Langosteira) Best model QQ plot (Langosteira)
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CORRELATION OF LOCAL MONTHLY INDICES WITH LOCAL WAVE CLIMATE
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CORRELATION OF LOCAL MONTHLY INDICES WITH LOCAL WAVE CLIMATE
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; Other applications
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TRUJILLO (PERU)

longitude; -80°, latitude: -8° time: y1993t02007

Y = 1(Xn)

m

Validation 2000-2008 PCs7dias+1dia-Hs Trujillo
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; Other applications
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e OREGON (USA)

longitude: -131°, latitude: 46°, time: y1993t02007

2 = :hd.

m = f(Xin)

Validation 2000-2010 PCs9dias+1dia-Hs Cregon
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» A methodology to obtain local monthly wave climate indices has been proposed

* The methodology is based on the statistical relation between the atmospheric predictor (sea level
pressure) and the local wave climate at a monthly scale

» The spatial domain and the temporal lag are the key properties of the wave predictor. The ESTELA
method (Pérez et al., 2013) has been implemented to characterize the footprint of the wave climate at the
particular location of interest and to automate the definition of the predictor spatial domain.

» The optimal temporal lag of the predictor in the area of influence of the local wave climate at particular
location is obtained as the best solution of a multivariate regression model

» The monthly values of the principal components of predictor at a daily scale are the local indices.

» The local monthly indices obtained with this methodology improve the statiscal model fitting, both the
monthly mean wave height and the monthly maximum wave height.

* This statistical downscaling approach can be used to project, for different CMIP5 climate models and in
extratropical areas, monthly wave climate (long-term distributions, long-term extreme value distributions)

* Further research is needed to extend this methodology to tropical regions (tropical cyclones...)
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