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Climate Change i1s Global
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Changes in the atmospheric abundance of greenhouse gases and aerosols, in solar radiation and in land
surface properties affect the absorption, scattering and emission of radiation within the atmosphere and
at the Earth’s surface. The resulting positive or negative changes in energy balance due to these factors
are expressed as radiative forcing’. which is used to compare warming or cooling influences on global
climate.

. GREENHOUSE
: . GASES

Solar
Radiation
Reflected by
SUricce

30

Thermals Evoipo-

168 torspimtion  Infroeed

Solor radiotion emiszion fom
alsorbed by EARTH suface
suHcice

BLACK BODY
CURYES

1 T rrrrorr .1 1 T Trrrrrr 1. 1 1T rrrrn
010150203 05 1 152 3 5 10 1520 30 50 100

WAYELENGTH p

wel

03
O3

ABSORF TION &
o
=)

| I ” | 1 | I | | | H50 {rotation)
[ N 1] Ha0 2
AC02 (e 2 Oz L N=20

20
CO3 ‘ NpO N$U COo
Ho0|| CO  CHg

HOO
CH4




Current atmospheric concentrations of carbon dioxide and methane far exceed pre-industrial values
determined from ice cores spanning the last 650,000 vears. The increases in these greenhouse gases
since 1750 (see Figure SPM-1) are due primarily to emissions from fossil fuel use, agriculture, and

FIGURE SPM-1.

Atmospheric concentrations of carbon dioxide,
methane and nitrous oxide over the last 10,000
vears (large panels) and since 1750 (inset
panels). Measurements are shown from ice
cores (symbols with different colowrs for
different studies) and atmospheric samples
(lines). The corresponding radiative forcings are
shown on the right hand axes of the large
panels. {Figure 6.4}

land-use changes. {2.3, 6.4, 7.3}
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RADIATIVE FORCING COMPONENTS

Radiative Forcing Terms RF values Spatial scale| LOSU
!
X 1.66 [1.49 t0 1.83] Global High
Long-lived [
greenhouse gases ! 0.48 [0.43 1o 0.53]
1
Global High
I 0.34 [0.31 10 0.37] 9
: Halocarbons 0.05 [0 0.05]
. 5 -0. 1510 0.05] | continental
Qzone Strdtospheric Tropespheric Med
o o P 0.35 [0.25 to 0.65] toglobal
c I |
5 )
Stratospheric water 1 |
=}
=4 vapour from CH, | I 0.07 [0.02 o 0.12] Global Low
o 1 |
2
£ Lahd use ‘ -0.20[-0.40100.00] |  Localto Med
é Surface albedo P B\i;ksi‘e:;&on 0.10 [0.00 10 0.20] | continental - Low
I |
1 | Continental Med
Direct effect i 1 -0.5 [-0.9 10 -0.1] \o global Sy
Total 1 |
Aerosol | Gloud albedo ! ! Continental
offect - | -0.70 [-1.80 to -0.30] to global Low
I I
1 I
Contrail cirrus ! | 0.01[0.003t00.03] | Continental Low
I I
= t T
E Solar iradiance | H—« | 0.12 [0.06 to 0.30] Glooal Low
<
=z . 1 A L ] .
-2 -1 0 1 2

Radiative Forcing (W m)

ricvre sev. Globally averaged warming effect of human
activities since 1750 (1.6 Wm-2), at least 5
times larger than that of solar output changes

(CO,). methane
typical geograpl
(LOSU). Volcan
their episodic nature. {2.9, Figure 2.20}

for carbon dioxide
. together with the
tific understanding
1 this figure due to




CHANGES IN TEMPERATURE, SEA LEVEL AND NORTHERN HEMISPHERE SNOW COVER

ia) Global a\\veragsI temperature
05

0.74 9C during 1906-2005

T

(0.) @amesadwa)

4 '
t (b} Global average sea level

1 0.17 m during 20th century

1 1 1 1
(c) Northern hemisphere snow cover

Difference from 1961- 90
(mm)
L L ?‘ L L |

-
. 3
e | =
[ =]
8o &
= o
E [ =
A -?-
1850 1800 1950 2000

Year

FIGURE SPM-3. Observed changes in (a) global average surface temperature: (b) global average sea level
rise from tide gauge (blue) and satellite (red) data and (c) Northern Hemisphere snow cover for March-April
All changes are relative to cotresponding averages for the period 1961-1990. Smoothed curves and shaded
areas represent decadal averaged values and therr assessed uncertamty mtervals, wlile cireles show yearly
values. {Question 3.1. Figure 1, Figure 4 2 and Figure 5.13}

‘Warming of the climate system is unequivocal, as is now evident from increases in global average air
and ocean temperatures, melting of snow and ice, and rising sea level (see Figure SPM-3). {3.2, 4.2,
5.5}

Numerous changes in climate have been observed at the scales of continents or ocean basins. These
include wind patterns, precipitation, ocean salinity, sea ice, ice sheets, and aspects of extreme weather.
{3.2,3.3,3.4,3.5,3.6,5.2}

It is very likely that anthropogenic greenhouse gas increases caused most of the observed increase in
globally averaged temperatures since the mid-20th century. Discernible human influences now extend
to other aspects of climate, including continental-average temperatures, atmospheric circulation
patterns, and some types of extremes (see Figure SPM-4 and Table SPM-1). {9.4, 9.5}




Table SPM-1. Recent trends, assessment of human influence on the trend, and projections for extreme weather
and climate events for which there is an observed late 20th century trend. {Tables 3.7, 3.8, 9.4, Sections 3.8,

5

.9.7.11.2-11.9}

Phenomenon” and direction
of trend

Likelihood that trend
occurred in late 20th
century (typically post

Likelihood of
discernible human
influence on cbserved
trend

Likelihood of
continuation of trend
based on projections
for 21st century using

SRES scenarios.

Warmer/fewer cold
days/nights over most land
areas.

Warmer/more hot days/nights
over most land areas.

Warm spells / heat waves.
Frequency increases over
most land areas.

Heavy precipitation events.

Frequency (or proportion of
total rainfall from heavy falls)

increases over most areas.

Area affected by droughts
increases.

Number of intense tropical
cyclones increases.

Increased incidence of
extreme high sea level
(excludes tsunamis).

Very likel J/D

Very likely®

Likely

Likely
Likely in many regions
since 1970s

Likely, since 1970

Likely

L/ke/yd

Likely (nfgh!s)d

More likely than not

More likely than not

More likely than not

More likely than not

More likely than not

Virtually certain’

Virtually certain®

Very likely

Very likely

Likely

Likely

Likely
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FIGURE SPM-4. Changes in continental- and global-scale decadal surface air temperature for 1906-2005
relative to the corresponding average for the 1901-1950 period. compared with model simulations. Black lies
indicate observed changes and are dashed where spatial coverage is less than 50%. Blue bands show the 5-
95% range for 19 simulations from 5 climate models using only natural forcings, and red bands show the 5—
95% range for 58 model simulations from 14 climate models using both natural and anthropogenic foreings
The changes shown are unadjusted model output m regions where observations are available. {FAQ 9.2
Figure 1}




Schematic Illustration of SRES Scenarios

SRES Scenarios

Economic
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Expected greenhouse effect concentration gases
A1B, ALT and A1FI are variations of main A1 SRES: fossil intensive (A1Fl),
non-fossil energy sources (ALT), or a balance across all sources (A1B)
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CQOs concentration (ppm)
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Figura 6.3. La concentracio de CO2 a I'atmosfera, com a resultat de les emissions presentades en
la figura anterior. Noteu que malgrat en alguns escenaris les emissions comencen a disminuir cap
a mitjan de segle, la concentracié segueix augmentant, atés que |'escala de temps caracteristica
per assolir un nou equilibri en la concentracié de CO2 és d'uns 200 anys. [Figura extreta de
Houghton et al., 2001]

Which tool ?
Climate Simulation Models (AOGCM)

MOMERE DEL CENTRG (PALS) RESOLUCION RESOLUCION ESCENARIOS SRES
MODELO ATMOSFERICA OCEANICA SIMULADOS

CCSR/NIES 2 COSRNIES Tapén) 5.6 x 5.6 (20 28x28(17 ALAIFLAITA2B1,B2
CGCM 1,2 CCC (Canadd) 37 %37 (10) 18 % 1.8 (29) A2B2
CSTRO M2 CSTRO (Australia) 56 3.2(9) 56x32(21) A1A2B1B2
ECHAMA/CPYC3 | MPIM (Alemania) 2.8%2.8(18) 28x%28(11) A2B2
GFDLR30 ¢ GFDL (EEUTH 2.25 % 375 (14) 1875%225(18) | A2B2
HadChL3 TUKMO Reino Tnido) 2.5 % 375 (19) 125x1.25(20) |ALAIFLA2BIB2

Tabla 1. Caracteristicas de los AQDGCM, y escenarios de emisiones SRES simulados por éstos, cuyos resultados se pueden oblener del DDC-
IPCC: httprHipce-dde cru uea ac ukd/dkrzidikrz_index html El tamafio horizantal de |as celdilas atmosféricas v ocednicas se expresa en

arados de latitudHongitud, y entre paréntesis se indica el nimero de niveles en la vertical




The Climate System and Influences

Changes in the Atmosphere:
Composition, Circulation

Changes in the
Hydrological Cycle

Changes in
Solar
Radiation

Atmosphere

Changes in/on the Land Surface:
Land getation, Ecosystems

Relative Probability Relative Probability

Relative Probability

AOGCM PROJECTIONS OF SURFACE TEMPERATURES
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FIGURE SPM-5. Projected global average temperature changes for the early and late 21st century relative to
the period 1980-1999. The central and right panels show the AOGCM multi-model average projections for the
Bl (top), A1B (middle) and A2 (bottom) SRES scenarios averaged over decades 2020-2029 (center) and
20902099 (right). The left panel shows corresponding uncertainties as the relative probabilities of estimated
global average warming from several different studies for the same periods. {Figures 10.8 and 10.28}




PROJECTED PATTERNS OF PRECIPITATION CHANGES

multi-model _A1B multi-model A

FIGURE SPM-6. Relative changes in precipitation (in percent) for the period 2090-2099, relative to 1980—
1999. Values are multi-model averages based on the SRES A1B scenario for December to February (left) and
June to August (right). White areas are where less than 66% of the models agree in the sign of the change and
stippled areas are where more than 90% of the models agree in the sign of the change. {Figure 10.9}

Climate Change i1s Global, but ...




Climate Change Impacts are Local

Regional Nature of Climate Change

Impacts

« Water Resources A

» Ecosystem Vulnerability
» Agriculture

» Coastal Systems

* Human Health

Primary Drivers

> Precipitation, Winds,
and Temperature

* Energy Y,
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Jiendencies Climatigues
observades a les

llles Balears
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Estacions pluviometriques

S’han seleccionat les estacions de les llles Balears amb mesures de
precipitacié diaria disponibles des de I'any 1951 fins al 2004. Només 21
estacions compleixen aquest requisit a les llles

21 estacions

SON NE
ESPORLES

FAR DE PORTO
ARTA
FAR DE CAPDEPERA

VAO FAR DE FAVARITX
CIUTADELLA F. PORT

Precipitacio mitjana anual

» Per cada una de les estacions pluviométriques es calcula la precipitacié total anual

 La precipitacié anual mitjana a les llles Balears s’obté com a promig de les 21 estacions

y=-1.6722x +623.19
R?=0.0403

1950 1961 1963 1965 1967 1969 1971 1079 1081 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003

Tot i les oscil-lacions de periode 16-18 anys i la variabilitat interanual que presenta la
série, I'ajust lineal mostra com la precipitacié mitjana anual a les llles ha disminuit a un
ritme mig de 167 mm en 100 anys, el que significa una pérdua d'un 29% de la
precipitacié mitjana anual en 100 anys.

12



Precipitacio mitjana 30 anys

* Per a eliminar I'efecte d’anys concrets sobre el calcul de la tendeéncia, s’utilitzen
mitjanes sobre temps més llargs que 1 any, com per exemple 30 anys

 La precipitacié anual mitjanada sobre 30 anys s’assigna a I’any central del periode

y = -1.8777x + 602.94
R?=0.7701

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

En aquest cas, s’obté una reduccié de la precipitacié mitjana anual a les llles equivalent
aun ritme mig de pérdua de 188 mm en 100 anys.

Precipitacio mitjana estacional

* Per a estudiar I'evolucié de les precipitacions a cada estacié de I'any, calculam la mitjana
estacional de la precipitacio entre les 21 estacions pluviomeétriques Balears considerades

* De nou, s’utilitza la mitjana sobre 30 anys per obtenir resultats més representatius

* Les estacions que mostren canvis més significatius en la precipitacié son I'hivern i la tardor

HIVERN

y =-0,8853x + 188,97

1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987

Per al’hivern, s’obté una reduccié de la precipitacié mitjana de 88 mm en 100 anys.

13



Precipitacié mitjana estacional

TARDOR y = -1,0255x + 233,55

R®=0,4014

1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987

Tot i utilitzar la mitjana de 30 anys, per a la tardor encara s’observen oscil-lacions
importants a la série. La tendéncia lineal mostra una reducci6 de la precipitacié mitjana
de 103 mm en 100 anys.

Numero de dies amb precipitacio

e La precipitacié mitjana diaria a les Balears s’obté com a mitjana de les 21 estacions
disponibles. Llavors, es computen el nimero de dies per any en que ha plogut dins uns

marges de precipitacio:

Categoria Mitj déncia
(mm) (dies/any) (dies/100 anys)

Débils

Moderades

Fortes

Molt fortes

, mentre

14



EStaCIO n al Itat suavitzacio 5 anys

y =-0.0016x + 0.7382

R?=0.1524

0.4

1951 1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989

1991 1993 1995 1997 1999 2001 2003

Valor index

Régim pluviométric

<0.19

pluja distribuida durant tot I'any

0.20-0.39

estacié humida ben marcada

0.40-0.59

estacié seca curta

-0.16/100 anys (99%).

0.60-0.79

Estacional

Interval de confianga al 95%: -0.27,-0.05

0.80-0.99

estacio seca llarga

1.00-1.99

precipitacié en menys de 3 mesos

>1.20

precipitaci6 en 1-2 mesos

15



Estacions termometriques

S’han seleccionat les estacions de les llles Balears amb registres de temperatura diaria
maxima i minima disponibles des de I'any 1976 fins al 2004. Només 4 estacions
compleixen aguest requisit a les llles: Palma Aeroport, Menorca Aeroport, Eivissa
Aeroport i Sa Cabaneta.

80
70
60
50
40

30

Numero d’Estacio

20

10 : 10

1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

La série més antiga (Lluc) conté dades del segle XIX pero es discontinua als anys 1910.

Temperatura maxima mitjana anual

e Per cada una de les estacions termomeétriques es calcula la maxima diaria mitjana anual

» La temperatura maxima mitjana anual a les Balears s’obté amitjanant les 4 estacions

y=0.0531x +21.516 y =0.0551x +21.501

—e— Sa Cabaneta R =0.4293 R?=05217

—=— Aeroport Palma y=0.0542x +19.849 y=0.0542x +21.316
2
R*=0.4863 R 06078

—*— Aeroport Menorca

—e— Aeroport Eivissa

y = 0.0541x +21.046
R?=0.553

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002
ANY

Tot i la variabilitat interanual que presenta la série, I'ajust lineal mostra un increment
de les temperatures maximes a un ritme mig de 5°C en 100 anys, amb I'increment més
accentuat a I’Aeroport de Palma, on s’obté un escalfament mig de 5.5°C en 100 anys.




Temperatura maxima mitjana estacional

 Per a estudiar I'evolucié de la temperatura maxima per estacio de I'any, calculam la mitjana
estacional de les maximes enregistrades a les 4 estacions termometriques Balears

—o—HIVERN
—i—PRIMAVERA

y=0.0723x +28.179
—&—ESTIU R?=0.33
—>TARDOR

y=0.0351x + 22.568
R?=0.137

721x +18.543
R°=0.3964

y=0.0356x +14.76
R?=0.143

1992 1994 1996 1998 2000 2002 2004

Les tendéncies per estaci6 mostren que
El ritme
d’escalfament obtengut per a l’hivern i la tardor és de 3.5°C.

Temperatura minima mitjana anual

e Per cada una de les estacions termomeétriques es calcula la minima diaria mitjana anual
* La temperatura maxima mitjana anual a les Balears s’obté amitjanant les 4 estacions
termometriques disponibles

——Sa Cabaneta

—=— Aeroport Palma y = 0,0795x + 12,372 y = 0,07x + 11,977 y = 0,0346x + 13,78
R? = 0,7146 R? = 0,6305 R? = 0,3473

—*— Aeroport Menorca

—e— Aeroport Eivissa

y = 0,0628x + 11,862
R?=0,6456

y = 0,0669x + 9,3188
R*=0,623

1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002
ANY

Tot i la variabilitat interanual que presenta la série, I'ajust lineal mostra un increment
de les temperatures minimes a un ritme mig de 6°C en 100 anys, amb un increment més
accentuat a I’Aeroport de Menorca, on s’obté un escalfament mig de 8°C en 100 anys.

17



Temperatura minima mitjana estacional

» Per a estudiar I'evolucié de la temperatura minima per estacié de I'any, calculam la mitjana

estacional de les minimes enregistrades a les 4 estacions termomeétriques Balears

—— HIVERN
—— PRIMAVERA y=0.0893x +17.835
—A—ESTIU R*=05372

—><—TARDOR

y=0.0544x +13.738
R*=03179

¥ =0.0298x +6.7248
R*=0.0594

1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

De la mateixa manera que amb les maximes,
d’augment mig en

100 anys.

The Problem of Scale

 Spatial Scales of Importance
— Global
— Regional
— State/Province
— Watershed
— Municipality/Metropolitan

e Temporal Scales of Importance
— Long-term climate
— Annual
— Seasonal
— Monthly
— Daily

18



However ...

Local climate is strongly influenced by local
features such as mountains, sea-land transition and
surface characteristics, which are not well
represented in global models because of their
coarse resolution.

An example: HadCM3 model

HadCM3 model is the last Hadley centre’s coupled ocean-atmosphere

GCM with a horizontal resolution of 2.5 x 3.75 degrees and 19 vertical levels,

equivalent to a spatial resolution of 278 x 417 km in the equator, and a 278 km

X 295 km in the mid latitudes (~ 45°).

HadCM2 and HadCMS Oregmphy

EQ

808

Bow o a0E

Bk
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Land-sea HadCM3 mask for Europe

Mediterranean islands in the HadCM3 model
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What is Downscaling?

» Downscaling:

— Direct prediction of surface variables from GCMs is
difficult at sub-continental scales and at high temporal
resolutions

— Downscaling tools combine various output from GCMs
with observational data to improve spatial and
temporal accuracy of climate change scenarios

* Types:
— Statistical Downscaling
— Dynamical Downscaling
— Hybrid Statistical/Dynamical Downscaling

Dynamical Downscaling
Assumptions/Methods

* GCM output at large aggregate scales is useful for
providing boundary conditions for nested models. These
nested, higher-resolution models are called RCM, and
include complex physical parameterizations

 Nesting is usually one-way with no feedback from
mesoscale to GCM scale

 Transient run simulations can be accomplished, but are
cumbersome

21



Figura 9. Ejermpl del dorinio de aplicacion de
un Fich zobre Europa con una rejilla de 50 km.
La técrica de anidarmiento ["esting’] corsizte
gh proporcionar al RO ivfarmacidn de la
evalucion de |3z varidiles atmosfericas en ls
puritaz  del cordomo  del  dominio. Dicha
informacidn ze obfiens prevamente de la
gitmilacion con un AOGCH que uliliz una
rejilla con rezolucion maz bhaja [celdilas con

mayor tarnafio]

Mediterranean islands in the HadRM3 (~ 50 km) model
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Statistical Downscaling
Assumptions and Observations

Surface parameters are not well-modeled by GCMs.

High resolution spatial and temporal scales are not
well-represented by GCM grid cell output

Large-scale parameters are well-modeled by GCMs

Strong physical relationships exist between large-
scale forcing parameters and high spatial/temporal
resolution surface variables.

Statistical Downscaling Methodologies

Transfer
MOS-style Function

Large Scale
Variables from GCM Apply model
Control Run
Large Scale GCM difference
_ Variables from (perturbed - current) of
3 GCM Perturbed Run large-scale variables +
Surface Variables g observations
Observations —
<
— Apply model
PP-style
Large Scale
V;‘“abli.s o _ Predict changes in surface variables and
observations add to Current Climate Observations to

get Downscaled Surface Predictions




Transfer Function Options

» Multiple Linear Regressions
— works well for continuous variables such as temperature
— simple and relatively easy to interpret

* Neural Networks
— capable of simulating non-linear and unknown functional relationships
— black box in terms of interpretation

 Classification and Regression Trees
— different types of weather patterns are separated
— models are generated within weather patterns
— good for non-continuous variables such as precipitation

Precipitation Downscaling:
A Challenge

 Precipitation events are
— Discontinuous with skewed distributions
— Spatially and temporally non-homogeneous

— Difficult to model with traditional approaches
(precipitation generation depends on many
spatial and temporal scales)

24



Modelos
regionales

Anidamiento en Had AN3H

Anidamiento en ECHAM4

Control

A2

Control

A2

CHMEM

e

z

DpI

e

ETH

TCM

Tabla II- Proyecciones regionalizadas basadas en modelos regionales del clima
procedentes del provecto PRUDENCE. Las simulacicnes realizadas por cada modelo
regional se identifican por el centro o institute donde se ha desarrollado

Modelos globales

Meétodos ECHANA

empiricos

HadCII3

HadAM3H

CGCM2

HadCM2ETUL

Analeg(FIC) A2 B2

A2B2

A2B2

Analog{INKD) | A2, B2

A2

A2.B2

I592a

SDEM

A2 B2

Tabla I- Proyecciones regionalizadas con métodos estad{sticos disponibles. Los datos
diarics de las proyeccienes se refieren al pertode 2011-2100 v el periode de control al
periodo 1961-1990 ¥ a las variables: precipitacidn, temperatura maxzima v temperatura
minima Los métodos Analog(FIC) v 3SDEM presentan los resultados en las estaciones,
mientras que el métode Analeg(INMD) presenta los resultades en una rejilla regular de
50 k.
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Cambio temp. max. anual ("C) (2071-2100) con SRES A2

CGOMZ_A2_FIC Had AM3_A2_FIC ECHAM4_AZ_FIC
2071-2100 20712100 20712100
ANUAL ANUAL ANULL

Fig. 1.- Comparacion del cambio de
temperatura méxima anual para el
periodo (2070-2100) respecto al
periodo de control (1961-90)
CGOUM2Z_AZ_INM Had AMI_AZ_INM ECHAMI_AZ_INA proporCI()nado por Ias proyecc|ones
regionalizadas utilizando diferentes
modelos globales (HadCM3,

2071 2100 2071 2100 ki

HadAM3H, HadCM2SUL,
CGCM2, ECHAM4-OPYC), el
escenario de emision A2 del SRES-
J IPCC y diferentes técnicas de
HadCM3_AZ_SDSM IRCMS de PRUDENCE_Had AM3 regionalizacion estadisticas

awivers M 1oe (Anal_FIC, Anal_INM, SDSM) y
dindmicas (promedio de los 9
RCMs de PRUDENCE).
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Fig.2.- Cambio medio mensual
proyectado para el periodo (2071-
2100) respecto al clima actual (1961-
1990) por el modelo global

HadAM3H y regionalizado con el

= método de analogos (INM) para la
temperatura maxima y el escenario
de emision A2.
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Cambio precipitacion anual (%) (2071-2100) con A2

CGOM2_AZ FIC Had AM3_A2_FIC ECHAM4_A2 FIC
ANUAL ANUAL ANUAL
Fig. 3.- Comparacion del cambio de
precipitacion anual para el periodo
(2070-2100) respecto al periodo de
control (1961-90) proporcionado por
CGOM2_A2Z_INM Had AM3_A2_INM ECHAMA_AZ_INM las proyecciones regionalizadas

2074 2100 2071 2100 2071 2100

utilizando diferentes modelos
globales (HadCM3, HadAM3H,
CGCM2, ECHAM4-OPYC), para el
escenario de emision A2 del SRES-
IPCC y diferentes técnicas de
regionalizacion estadisticas
(Anal_FIC, Anal_INM, SDSM) y
dindmicas (promedio de los 9 RCMs
de PRUDENCE).
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Fig.4.- Cambio de distribucion mensual de precipitacion (%) para el periodo (2071-2100) respecto
al periodo de referencia (1961-1990) para los modelo globales CGCM2 (a) y HadAM3H (b),
regionalizados ambos con el método de analogos (INM) con el escenario de emision A2.



Fig.5.- Igual que fig.4, pero para el modelo
ECHAM4-OPYC.
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Fig.6.- Igual que fig. 4, pero para el promedio
de los 10 modelos regionales de clima de
PRUDENCE (incluido el modelo ARPEGE de
resolucién variable del CNRM).
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ALGUNAS OBSERVACIONES DEL PASADO RECIENTE

Figura 4: Distribucién espacial de las tendencias (% por década) de la precipitacion en el drea
mediterrdnea espaiiola (1964-1993).

29



Muchas gracias
por vuestra atencion !!!
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