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-- TheThe MediterraneanMediterranean regionregion is a very sensitive area to the
human-induced climate change

-- TemperatureTemperature increaseincrease duringduring thethe periodperiod 19791979--2005 2005 layslays
betweenbetween 2.5 2.5 –– 3.5 3.5 ooCC//centurycentury

-- PrecipitationPrecipitation decreasedecrease estimated at 5 5 –– 20 % 20 % during the
period 1901-2005 (although changes less than 3% are 
obtained for the period 1979-2005)

-- But … large spatial variability: subsub--regional regional tendenciestendencies
are needed

-- Great concern for a tourist pole as the BalearicBalearic IslandsIslands



AvailableAvailable observationsobservations (INM)(INM)

--TemperatureTemperature (1976(1976--2006)2006)
3 stations

-- PrecipitationPrecipitation (1951(1951--2006)2006)
20 stations
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Station Trend 
(OC / 100 yr)

Statistical 
Confidence in  
“Temperature 

Increase”

Extremely likely                  
range of the trend

(OC / 100 yr)

Lower limit Higher limit

Mallorca 
Airport +4.99 Virtually certain +3.43 +6.92

Menorca 
Airport +5.03 Virtually certain +2.99 +7.07

Ibiza  
Airport +4.47 Virtually certain +2.71 +6.23

Mean +4.83 Virtually certain +2.98 +6.68

AnnualAnnual--mean Max. Temp. (Islands)mean Max. Temp. (Islands)

SeasonalSeasonal--mean Max. Temp.mean Max. Temp.
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Season Trend 
(OC / 100 yr)

Statistical 
Confidence in  
“Temperature 

Increase”

Extremely likely                  
range of the trend

(OC / 100 yr)

Lower limit Higher limit

Winter +1.59 Likely -1.79 +4.97

Spring +7.99 Virtually certain +4.98 +11.00

Summer +6.73 Virtually certain +3.32 +10.14

Fall +2.99 Very likely -0.48 +6.46

SeasonalSeasonal--mean Max. Temp.mean Max. Temp.

AnnualAnnual--mean Min. Temp. (Islands)mean Min. Temp. (Islands)

y = 0,0652x + 9,335
R2 = 0,6111

y = 0,0615x + 12,56
R2 = 0,4861

y = 0,0276x + 13,852
R2 = 0,2474
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Station Trend 
(OC / 100 yr)

Statistical 
Confidence in  
“Temperature 

Increase”

Extremely likely                  
range of the trend

(OC / 100 yr)

Lower limit Higher limit

Mallorca 
Airport +6.52 Virtually certain +4.54 +8.50

Menorca 
Airport +6.15 Virtually certain +3.75 +8.55

Ibiza  
Airport +2.76 Virtually certain +0.93 +4.59

Mean +5.14 Virtually certain +3.25 +7.03

AnnualAnnual--mean Min. Temp. (Islands)mean Min. Temp. (Islands)

SeasonalSeasonal--mean Min. Temp.mean Min. Temp.
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Season Trend 
(OC / 100 yr)

Statistical 
Confidence in  
“Temperature 

Increase”

Extremely likely                  
range of the trend

(OC / 100 yr)

Lower limit Higher limit

Winter +1.06 About as likely as 
not -3.51 +5.63

Spring +6.68 Virtually certain +4.36 +9.00

Summer +8.01 Virtually certain +4.94 +11.08

Fall +5.12 Virtually certain +1.95 +8.30

SeasonalSeasonal--mean Min. Temp.mean Min. Temp.

PrecipitationPrecipitation



y = -1,6579x + 631,77
R2 = 0,0423
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SeasonalSeasonal--mean mean PrecipPrecip. . (30(30--yryr filterfilter))

y = -0,8602x + 191,55
R2 = 0,8168
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Season Trend 
(mm / 100 yr)

Statistical 
Confidence in  
“Precipitation 

Decrease”

Extremely likely                  
range of the trend

(mm / 100 yr)

Lower limit Higher limit

Winter -86 Virtually certain -102 -69

Spring -11 About as likely as 
not -40 +18

Summer -16 Very likely -16 +1

Fall -86 Virtually certain -135 -38

SeasonalSeasonal--mean mean PrecipPrecip. . (30(30--yryr filterfilter))



CategoryCategory PrecipitationPrecipitation
((mmmm))

““tracetrace”” <1<1

aa 11--44

bb 44--1616

c1c1 1616--3232

c2c2 3232--6464

d1d1 6464--128128

d2d2 >128>128

Daily precipitation categoriesDaily precipitation categories

CategoriesCategories

Category Mean
(days/ yr)

Trend
(days/100 yr)

Statistical 
Confidence in 
trend (+ or -)

trace 17.65 +3.79 Very likely

a 19.36 +7.01 Virtually certain

b 23.99 -4.86 Likely

c1 7.63 -4.20 Virtually certain

c2 2.79 -1.40 Likely

d1 0.45 +0.07 About as likely 
as not

d2 0.04 +0.04 About as likely 
as not



FutureFuture scenariosscenarios -- 11

DirectlyDirectly fromfrom thethe outputsoutputs ofof
Global Global ClimateClimate ModelsModels

2323SRES A1B

PrecipitationTemperatureRUN

20th CENTURY 24 24

SRES A2 19 19

SRES B1 21 20

NumberNumber ofof availableavailable GCMsGCMs



TemperatureTemperature
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TEMPERATURA HIVERN (suavització 5 anys)

SEGLE XX   +0.44   (0C / 100 anys)
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A2     +2.86
A1B   +2.45
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TEMPERATURA PRIMAVERA (suavització 5 anys)

SEGLE XX   +0.45   (0C / 100 anys)
OBS              +7.74

A2     +2.88
A1B   +2.46
B1     +1.49
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TEMPERATURA TARDOR (suavització 5 anys)

SEGLE XX   +0.43   (0C / 100 anys)
OBS              +2.54

A2     +3.78
A1B   +3.10
B1     +1.83
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Summer
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+2.45
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+2.83

Winter

+3.10+2.46SRES A1B

FallSpringin
0C / 100 yr

OBS 1976-2006 +7.74 +2.54

SRES A2 +2.88 +3.78

SRES B1 +1.49 +1.83

TEMPERATURA TEMPERATURA TrendTrend (5(5--yryr filterfilter))
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PRECIPITACIÓ ANUAL (suavització 5 anys)

SEGLE XX   -9.5   (% / 100 anys)
OBS              -32.1

A2     -23.9
A1B   -15.9
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PRECIPITACIÓ HIVERN (suavització 5 anys)

SEGLE XX   -6.4   (% / 100 anys)
OBS              -41.9

A2     -13.3
A1B   -9.1
B1     -1.1
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PRECIPITACIÓ PRIMAVERA (suavització 5 anys)

SEGLE XX   -14.3   (% / 100 anys)
OBS              -15.8

A2     -27.6
A1B   -23.1
B1     -11.2
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PRECIPITACIÓ ESTIU (suavització 5 anys)

SEGLE XX   -10.2   (% / 100 anys)
OBS              +17.1

A2     -43.6
A1B   -32.2
B1     -15.4
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PRECIPITACIÓ TARDOR (suavització 5 anys)

SEGLE XX   -9.9   (% / 100 anys)
OBS              -42.1

A2     -25.4
A1B   -13.0
B1     -12.6
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-9.9-14.3-6.4-9.520th CENTURY

-9.0

-15.9

-23.9

-32.1

ANNUAL

-1.1
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Winter

-13.0-23.1SRES A1B

FallSpringin
% / 100 yr

OBS 1951-2006 -15.8 -42.1

SRES A2 -27.6 -25.4

SRES B1 -11.2 -12.6

PRECIPITATION PRECIPITATION TrendTrend (5(5--yryr filterfilter))



FutureFuture scenariosscenarios -- 2 2 

UsingUsing thethe firstfirst resultsresults ofof
dynamicaldynamical andand statisticalstatistical

downscalingdownscaling methodsmethods
overover SpainSpain

PRUDENCE Project

DynamicalDynamical
DownscalingDownscaling





StatisticalStatistical
DownscalingDownscaling



Analogue Method-FIC

Temperature Stations: MALL (25)          MEN (3)          IBI (5)

Precipitation Stations: MALL (185)          MEN (19)          IBI (13)

Analogue Method-INM



SDSM Method-INM

Temperature Stations: MALL (1)          MEN (0)          IBI (2)

Precipitation Stations: MALL (103)          MEN (7)          IBI (9)
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TEMPERATURA MÀXIMA - mitjana HIVERN (suavització 5 anys)
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MAXIMUM TEMPERATURE MAXIMUM TEMPERATURE TrendTrend
(5(5--yryr filterfilter))



MinimumMinimum TemperatureTemperature
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TEMPERATURA MÍNIMA - mitjana ANUAL (suavització 5 anys)

Est CN   +1.41   (0C / 100 anys)
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OBS       +6.06

Est A2    +4.37
Din A2   +5.82

Est B2    +2.54
Din B2   +2.62
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(5(5--yryr filterfilter))
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PRECIPITACIÓ ANUAL (suavització 5 anys)

Est CN   -6.9   (% / 100 anys)
Din CN     -22.8
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Est A2    -27.6
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PRECIPITACIÓ HIVERN (suavització 5 anys)

Est CN   -19.5   (% / 100 anys)
Din CN     -113.9

OBS       -44.0

Est A2    -3.8
Din A2   -93.5

Est B2    -7.3
Din B2   +100.1
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PRECIPITACIÓ PRIMAVERA (suavització 5 anys)

Est CN   +27.2   (% / 100 anys)
Din CN     -10.9

OBS       -18.0

Est A2    -39.1
Din A2   -98.3

Est B2    -11.5
Din B2   -15.9
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PRECIPITACIÓ ESTIU (suavització 5 anys)

Est CN   +23.0   (% / 100 anys)
Din CN     -24.9

OBS       -0.5

Est A2    -32.3
Din A2   -25.6

Est B2    -14.5
Din B2   -8.6
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PRECIPITACIÓ TARDOR (suavització 5 anys)

Est CN   -39.8   (% / 100 anys)
Din CN     -2.9

OBS       -37.6

Est A2    -38.5
Din A2   +129.5

Est B2    -10.3
Din B2   -4.9

-14.5
-8.6

-32.3
-25.6

-0.5

+23.0
-24.9

Summer

-39.8
-2.9

+27.2
-10.9

-19.5
-113.9

-6.9
-22.8

Est CN  1961-1990
Din CN  1961-1990

-9.2
+17.5

-27.6
+4.9

-31.7

ANNUAL

-7.3
+100.1

-3.8
-93.5

-44.0

Winter

-10.3
-4.9

-11.5
-15.9

Est B2  2011-2099
Din B2  2071-2100

FallSpringin
% / 100 yr

OBS  1951-2006 -18.0 -37.6

Est A2  2011-2099  
Din A2  2071-2100

-39.1
-98.3

-38.5
+129.5

PRECIPITATION PRECIPITATION TrendTrend
(5(5--yryr filterfilter))
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