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Este proyecto ha sido financiado por el Ministerio de Agricultura, Alimentacion y Medio
Ambiente dentro de la Accidn Estratégica "Energia y Cambio Climatico", en el
Subprograma relativo a la mitigacién no energética del cambio climatico, observacién del
clima y adaptacién al cambio climatico. Es uno de los proyectos que contribuyen a la
generacion de escenarios regionales de cambio climatico dentro del Plan Nacional de
Adaptacién al Cambio Climatica (PNACC).

OBJETIVO PRINCIPAL

Generacion de escenarios regionalizados de cambio climatico sobre Espana con muy
alta resolucion, mediante la aplicacién de cuatro modelos regionales de clima sobre un
dominio que incluye todo el territorio espaniol (peninsula y archipiélagos).

GRUPOS PARTICIPANTES

@ Grupo de Modelizacion para el Medio Ambiente y el Clima (MOMAC). Universidad
de Castilla-La Mancha

@ Grupo de Meteorologia de Santander. Universidad de Cantabria
@ Grupo de Madelizacién Atmosférica Regional (MAR). Universidad de Murcia
@ Grupo de Fisica del Clima. Universidad de Alcala de Henares

ULTIMAS NOTICIAS
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ESCENA: Dominio y matriz de simulaciones MURCIA
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Climatologias observadas y modeladas
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Skills de los modelos para reproducir climatologias MURCIA

s ;

REMO -M PROMES -

( }'.-'7‘

v - f

- CECEE
- DECED

WRF-A
e - ]

oo - [ D

wo @ 3

MMS5 fm 0.76 WRF-B
v G D
w0
PROMES — m 0.77 MM5
ENSEMBLE —
REMO - ik m
wes -[5d [ REMO
WRB — m
WRA - [R5 m
PROMES — N4} m
. ENSEMBLE
= pd ‘_tl
s £33 2
Z

Correlation N

0.3 0.4 0.5 0.6 0.7 0.8 0.9




Simulaciones de temperatura maxima (JJA)
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Temperatura maxima (a 2m) en verano (JJA)

Climatologia [*C]
0 5 10 15 20 25 30 35

Delta [°C] vs. 20C3M
0 2 4 6 8 10

Periodos: Reanalisis 1989-2008, 20C3M 1961-1990, A1B/A2/B1 2021-2050

Dispersion Ensemble

R
| -'l }

I‘_ ]

o i o
M R e B [« B & a
HIE R E R R ’

HI
LY
A
LN
L




, UNIVERSIDAD DE
PC1 de la temperatura maxima (JJA)
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Ferndndez et al., 2013. Clim. Dyn.
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Precipitacion en otono (SON) MURCIA
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Precipitacion en otono (SON) bajo distintos escenarios
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Evaluacion de sequias en la Peninsula Iberica MURCIA

Evaluacidon preliminar de periodos de sequia en tres areas de la Peninsula
Ibérica
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Proyecciones de sequias en la Peninsula Ibérica

climatico: proyecciones futuras

Analisis de los patrones de sequias bajo diversos escenarios de cambio
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Proyecciones de sequias en la Peninsula Ibérica
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Patrones espaciales del PSDI en proyecciones de cambio climatico

ECSR2Z_A1 EQF 1 ARPEG_AT EOF 1

ECS5R2_A1 EQOF 2

SPAINO2 | SPAINO2 | EC5R2-
-ARPEGE | -EC5R2 | ARPEGE
EOF1 0,93 0,95 0,95
EOF2 0,71 0,88 0,83
EOF3 0,58 0,72 0,82
EOF4 0,26 0,30 0,74
Correlaciones existentes entre los

distintos modelos comparando los valores
de cada una de las EOF's.

Resultados de las primeras EOF's para los modelos
ECHAMS5 y ARPEGE para la Pl en el periodo 2001-2050.

SPAINO2 EC5R2 ARPEGE
EOF1 38 52 49
EOF2 11 13 10
EOF3 7 8
EOF4 6 3 5
2 62 76 71

Porcentaje explicado de la varianza del
PDSI en la Pl por cada EOF'’s
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Our role in the CORDEX initiative MURCIA

Wiorld Climate Research Frogramme

C&RDEX

1. Conftribute with basic CORDEX-compliant simulations for its key domains, through
CORDEX-WRF and CORWES-UC coordinated project.

2. Conduct research on the regional atmosphere-ocean coupling, assesing the
role of the coupling on the climate change signal. The Regional Ocean Model System
(ROMS) coupled to the WRF model will be used for this purpose.

3. Contribute to the analysis of the impacts in the climate change signal of atmosphere-
ocean coupled models in such a complex area as the Canary Islands.

4. Maximize the number of basic CORDEX-compliant simulations. For that purpose, further
research will be devoted to the optimization of the parallel performance of WRF-ROMS
coupled system in a massive parallel infrastucture.

5. Transfer technology and knowledge among the groups, and to the rest of the scientific
community, while developing diagnostic and formatting tools to be conftributed as open
source tools.



Dynamical downscaling with WRF-ROMS S
Horizontal resolution: 20-4km; Vertical Resolution: 30 layers (50 hPa)

WRF parameterizations:
Microphysics — WSM3
PBL — Yonsei University
Radiation — CAM

Soil - Noah LSM
Cumulus — Kain-Fritsch

ROMS coupling:

ROMS bathymetry (m)

On a prescribed interval of 2 hours, WRF
sends wind stress, surface heat and water
fluxes to ROMS time-averaged over the
previous 2 hours.

One hour later, ROMS sends time- Simulated period:
averaged SST to WRF also with a Test case for the years 2001-2005
prescribed inferval of 2 hours. Atmospheric forcing from from ERA-Interim

Ocean forcing from SODA analysis



Comparison of sea surface temperature (°C) R s
Uncoupled vs. coupled simulations for the Mediterranean domain
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Summertime WRF-ROMS vs. ERA-Interim (°C) R s
Bias of summertime SST

During summer, WRF-ROMS provides higher tfemperatures in the
southern Mediterranean (Alboran, Benghazi, Mersa Matrouh) and lower
temperatures in the Adriatic and the north-eastern Levantine basin.



Summertime WRF-ROMS vs. ERA-Interim (°C) R s
Bias of summertime SST

According to Artale et al. (2010), this pattern corresponds to the
prevaling anti-cyclonic oceanic structures along the southern coasts
and to the cyclonic structures along the northern Mediterreanean
coasts, the two being separated by the Mid-Mediterranean jet.



Spatial patterns of winter and summer mean SST (°C) SRR
WRF-ROMS coupled simulations

Winter SST, WRF-




Difference in JJA conv. precipitation (mm/day) Sl
Coupled vs. uncoupled simulations

In the WRF-ROMS simulation, mostly in the warm seasons, we find less

convective rainfall over the Adriatic and the north-eastern Levantine

basin (more convective rainfall over southern coasts and the eastern
Mediterranean).

The differences in convective precipitation are associated to the
differnces found for SST in the coupled vs. uncoupled simulations.



Comparison of sea surface temperature SRR R
Uncoupled vs. coupled simulations for CORDEX-Africa

Jan. 2001 WRF SST y Jan. 2001 WRF-ROMS SST v




Gracias por su atencion
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