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INSTITUTO DE MIORAULICA AMBIENTAL

s Objective #1

Predict multivariate wave climate (Y) at a particular location S as
a function of synoptic atmospheric circulation (X)
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INSTITUTO DE MIORAULICA AMBIENTAL

s Objective #1

Regional atmospheric climatology (X) Local wave climatology (Y)
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* IHcantabria

Obijective 1

Predict multivariate wave climate (Y) at a particular location S as
a function of Synoptic Atmospheric Circulation patterns (X)

Histogram of H

- Y=f(H)
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WT= Weather-type
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Obijective 1

Predict multivariate wave climate (Y) at a particular location S as
a function of synoptic atmospheric circulation patterns (X)
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Obijective 1

Predict multivariate wave climate (Y) at a particular location S as
a function of synoptic atmospheric circulation patterns (X)
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X = Predictor Y = Predictand

WT= Weather-type
p;=ocurrence probability of WT,;

Regression model /[Stat. Downscaling:

Y=g(X)
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X=(W

:4.. ééé

p;=ocurrence probability of WT,

P.+P,+P;+P,=1

fS(H)=p1f1(H)+p2f2(H)+p3f3(H)+p4f4(H)
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 mcantabria % Objective #2
Project multivariate wave climate (Y) at a particular location S for a
given GCM in a given time slice (')

Y=g(X)

P’ +p’,+p’s+p’ =1
el » F's(H)=p"1Fy (R) 4P’ fo(H)+p’5f5(H)+p’,f4(H)

df(H)=f's(H)-fs(H)
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1. Synthesis of the work

3. Choosing the predictor X

4. Statistical relationship: Y=g(X)

5. Wave climate projection

1. Conclusions



«®®
[ ]
. IH cantabria

DRAULICA AMBIEHTAL

GOW Wave reanalysis (IH Cantabria)
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1. Synthesis of the work

2. Choosing the predictand Y

4. Statistical relationship: Y=g(X)

5. Wave climate projection

1. Conclusions



I IHcantabria “*The predictor. Synoptic Atmospheric Circulation patterns

Data:
(from NCEP-NCAR Atmospheric reanalysis)




{ Hcantabria <*The predictor. Synoptic Atmospheric Circulation patterns

Data:
(from NCEP-NCAR Atmospheric reanalysis)

Averaged 3-daily SLP fields

From: 2009-Jan-1st 00:00 to 2009-Jan-3" 18:00 p.m
6 hourly SLP fields
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{ Hcantabria <*The predictor. Synoptic Atmospheric Circulation patterns

Principal components analysis

(@JEOF1[21.0053%) (IECF2(14.4806%) (EIEOFX11.548%)

Data mining algorithms

SELF ORGANIZING MAP (SOM)
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“*The predictor. Synoptic Atmospheric Circulation patterns
M=100 (10x10)

SELF
ORGANIZING

MAPS (SOM)



“*The predictor. Synoptic Atmospheric Circulation patterns
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Situacion sinoptica celda 54
Jccurrence probability, p.
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2. Choosing the predictand Y

3. Choosing the predictor X

5. Wave climate projection

1. Conclusions



METHODOLOGY
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% Selection of (H,T,Dir). The predictand. ™

Tiempo

17-Mar-1975 20-Mar-1975 23-Mar-1975 26-Mar-1975

0
14-Mar-1975




% Selection of (H,T,Dir). The predictand.
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STITUTO DE MIDRAULICA AMBIENTAL

*» Selection of (H,T,Dir). The predictand.

Punto Norte. Mean(H__ )
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% 3-days directional energy flux
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. H cantabria

+» 3-days wave spectra
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¢ Surfing conditions at Mundaka
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¢ Training (1948-1999), Validation (2000-2009)

Validation of monthly means

Bilbao

predicted
2008 2009

observed

20086 2007

2005

2007 2008 2009

2005 2006

predicted | |

observed
2009

2007

2005 2006 2008




| &*®
-

———————

IH cantabria

TITIIT E-E HIrF' |L||" AMBIENTA
B L) .1

1. Synthesis of the work
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HIDRAULICA AMBIENTA

% GCM models analyzed (from AR4)

1 BCM2 Bjerknes Centre for Climate Research _
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* IHcantabria Reanalysis (1961-1990)

(reference pattern)

ECHAMS

CSIROMK3.5 GFDLCM
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¢ Projection from GCM

Rea For a particular GCM..

Probability of occurrence .2010-2040 2040-2070 i
=
Predictand = X Predictand = X'
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1. Synthesis of the work

2. Choosing the predictand Y

3. Choosing the predictor X

4. Statistical relationship: Y=g(X)

5. Wave climate Projection
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e Statistical Downscaling of Multivariate Wave Climate

e Based on Weather Types approach + Data Mining Techniques

e Easy visualization of WTs and associated wave climate

e The projection is based on the occurrence probability of each weather type
e Low computational cost for study of ocean wave climate projections.
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¢ Other applications..

Villano. Flujo Energia en indefinidas (1H)

Evolucidn direccion flujo medio mensual
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 mcantabria METHODOLOGY

s+ Extreme value model

The HsMAX sample of each cell is fitted to a extreme
value distribution.

-1/&
Option a) GEV F(x;60) =exp {1+ g(x__ﬂﬂ
174

Option b) Pareto-poisson

F(x;9)=1—(1+§1j§, p(x;0)=e A
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! IHcantabria METHODOLOGY

+» Extreme value model

Ndays maxima distribution nmmmmp Total annual maxima distribution

The composed extreme PDF can be obtained:

a) GEV (annual maxima distribution)
365

F(H,ﬂ,w,g):HF i(H;:ui’Wi,fi)piFays

b) Pareto-poisson
Occurrence rate:

M
F(H;V,U,g):ZviFi(H;Vi’Giifi) VEV RV ey,
i—1
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