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Introduccion

 Considerando el marco internacional (GFCS),
europeo (EUMETNET, CISCLIMA) y nacional
(PNACC, ESCENA, ESTCENA, ..),

« AEMET tiene actividad en diferentes lineas
relacionadas con escenarios regionalizados de

cambio climatico:

— Evaluacion modelos

— Generacion series largas precipitacion
— Extremos

— AOGCMs

— SDS

— RCM

— Oceano



Observaciones sobre Espana
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Figura 1. Variaciones anuales (abajo) y estacionales (arviba) en el periodo 1850-2005 de la
temperatura media diaria en Espafia, expresada en anomalias (en °C) respecito a la media del periodo 1961-
1990 (hase de datos SDATS), calculada como un promedio sobre 22 estaciones. La curva en azul representa
un filtro gaussianc de 13 aftos. La tabla indica las tendencias de temperatura fen ‘Cldécada) para todo el
siglo XX (periodo 1901-2005) v para el periodo reciente de mayor calentamiento (1973-2005); las
tendencias en negrita (itdlica) son significativas con un nivel de confianza del 99 % (95%). (CLlVAR'ES, 2010)




Generacion de series largas (66) de
precipitacion y estudios de tendencias
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década media
1900 1.71
1910 1.79
1920 161
1930 1.80
1940 1.70
1950 1.70
1960 192
1970 1.83
1980 1.67
1990 L.71

década media
1950 1.63
1960 2.07
1970 193
1980 167
1990 1.63
2000-2008 1.44

(CLIVAR-ES, 2010)



Tendencias en mm/10 afios 1901-2008 1951-2008
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Extremos ENSEMBLES - web
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Propiedades de clustering de
extremos

longitud media

10
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Fig. 1.- Box-plot de la longitud media de las olas de frio
{mayores de 4 dias) en cada observatorio(en las
observaciones ¥ los tres modelos)

http://www.ame-web.org/images/stories/Congresos/31-Sevilla-2010/1B_LopezDiaz.pdf



CMIP5-> AR5-IPCC

“‘Near-Term” “‘Long-Term”
(decadal) {century & longer)

hindcasts &
prediction

CORE
(initialized
ocean state)

past &
future

CORE
diagnostic

Figure 1 3chematic of the two focus areas of CMWIPS, with each one divided into
prioritized tiers of experiments. The colors used n this figore are also used to indicate
the relative priorities of the experiments surnmarized in the tables that appear later in
this document.

The EC-Earth consortium gathers 19 research institutions
from 10 European countries to collaborate in the
development of a new Earth System Model. The goal of
EC-Earth is to build a fully coupled Atmosphere-Ocean-
Land-Biosphere model, usable from seasonal to
decadal climate prediction and climate projections. The
proposed Earth System Model builds upon the
European Centre for Medium Range Weather
Forecasting’'s (ECMWF) world leading modeling
technology, and aims to implement the emerging
concept of Seamless Prediction.

ensembles:
AMIP&20C

. RCP4.5,
AMIP, &20C RcP85

E-driven
control & 20 C

E-driven
RCP8.5

1%Myr CO, (140 yrs)
abrupt 4XCO, (150 yrs)
fixed SST with 1x &

Figure 3: Bchematic summary of CWIPS long-term experiments.  Green font indicates

sitrmlations that will be performed only by models with carbon oycle representaticn,
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{(a) Sequential approach

Emissions & socio-
economic scenarios
1 (IAMs)

(b) Parallel approach

Representative concentration
pathways (RCPs) and levels
1 of radiative forcing

o
o
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2 Radiative forcing

Za

Climate, atmospheric
& C-cycle projections [+

Emissions & socio-
economic scenarios

Climate projections
3 (CMs)

Impacts, adaptation
& vulnerability

4 (IAY)

(CMs) 2b (IAMs)

Impacts, adaptation,
vulnerability (IAV) &
3 Mmitigation analysis

Table I11.1. Types of representative concentration pathways.

Name Radiative Forcing' Concentration® Pathway shape
RCP8.5 >8.5 W/m*® in 2100 =~ 1370 CO;-eq in 2100 Rising
RCP6 ~6 W/m® at stabilization | ~850 CO;-eq (at stabilization Stabilization without
after 2100 after 2100) overshoot
RCP4.5 ;‘;g:ﬁg;;i}ﬁt ~650 CO;-eq (at stabilization Stabilization without
' after 2100 after 2100) overshoot
ppe | peak at ~3W/m® before | peak at ~490 CO2-eq before -
REPS-PD 2100 and then decline 2100 and then decline Peak and decline




CO,-eq Concentrations for the RCPs
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What the RCPs (Representative
Concentration Pathways) are:

- Consistent sets of projections of only the
components of radiative forcing that are meant to
serve as input for climate modelling, pattern
scaling, and atmospheric chemistry modelling.

+ Named according to their 2100 radiative
forcing level (based on the forcing of greenhouse gases and
other forcing agents).

« Chosen for scientific purposes to represent the
span of the radiative forcing literature at the
time of their selection and thus facilitate the
mapping of a broad climate space.

Adapted from the RCP database on www. IIASA ac. at IDCC {,Laj ;J-ff-
JPVY raneL on Climate chanee



Information on individual RCPs

(http://www.iiasa.ac.at)

RCP 3-PD: Representative for scenarios in the literature
leading to very low greenhouse gas concentration levels.
It is a so-called "peak"” scenario: its radiative forcing level
first reaches a value around 3.1 W/m2 mid-century,
returning to 2.6 W/m2 by 2100. In order to reach such
radiative forcing levels, greenhouse gas emissions (and
indirectly emissions of air pollutants) are reduced
substantially over time.

RCP 4.5: lItis a stabilization scenario where total
radiative forcing is stabilized before 2100 by employment
of a range of technologies and strategies for reducing
greenhouse gas emissions. The scenario drivers and
technology options are detailed in Clarke et al. (2007).
Additional detail on the simulation of land use and
terrestrial carbon emissions is given by Wise et al
(2009).

RCP 6.0: Itis a stabilization scenario where total
radiative forcing is stabilized after 2100 without
overshoot by employment of a range of technologies and
strategies for reducing greenhouse gas emissions.

RCP 8.5: Itis characterized by increasing greenhouse
gas emissions over time representative for scenarios in
the literature leading to high greenhouse gas
concentration levels.
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Figura 21.- Grificas de las relaciones LW .- Hyness SWihet- LWiaw Huyunes SMI con datos ERA-Interim y
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Evaluacion RCMs

Evaluacion RCMs de
ENSEMBLES

Procesos de
superficie

Métrica: distancia de
Hellinger

%/ J7@ = Ja(@)) de.

(Sanchez de Cos et al, 2010)
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Escenarios 12 fase (A2 y B2) -TAR

Consistencia en las proyecciones
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Regionalizacidon estadistica

e 2 métodos de regionalizacion (basados en
analogos, correlacion)

« CMIP3, ENSEMBLES (streaml + stream
2)



Cambio de la precipitacion (%)
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Cambio de la precipitacion (%)
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SD: analogos

Datos: CMIP3
Periodo: 2081-2100
Variable: StDev Precip
Escenario SRES: A2

Incertidumbre del cambio de la precipitacion (%)




Temperatura media del aire en la Peninsula Ibérica e Islas Baleares (1971-2000) /
Temperatura média do ar na Peninsula Ibérica e Ilhas Baleares (1971-2000) /
Mean air temperature in the Iberian Peninsula and the Balearic Islands (1971-2000)
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Regionalizacion dinamica (atm/oc)
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 Modelo RCA (despues HARMONIE)

«* Anidado en 3 AOGCMS + ERA40+ERA-
Int

* Oleaje (WAM)

* Residuos (HANSOM)

» Circulacion (NEMO)




RACMs y ROCMs
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Difusion de la informacion al exterior

e 2 Vvias:

— Servidor dedicado de datos
-> Input para comunidad de
Impactos/adaptacion

— Informacion grafica ——.
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Conclusiones

« AEMET va a poner en breve en operacion un nuevo

servidor de servicios climaticos gque incluira -entre otros-
datos numericos y graficos de proyecciones
regionalizadas. Incluira informacion integrada de
diversas fuentes/proyectos.

AEMET tiene actividad en diferentes lineas relevantes
para generacion de escenarios regionalizados de cc
(modelizacion global/regional; métodos estadisticos;
evaluacion; series largas; océano)

Importancia de integrar toda la informacion disponible en
un entorno amigable y que satisfaga las necesidades de
una gran parte de usuarios. Una gran parte de usuarios
quiere productos con un alto grado de elaboracion.



