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Abstract The study uses a GCM (ECHAM-OPYC3)
and the association between the atmospheric circulation
at 925 and 500 hPa and the distribution of daily pre-
cipitation for Mediterranean Spain (from earlier ana-
lyses) to give estimates of the probable annual
precipitation for the late twenty first century. A down-
scaling technique is used which involves the matching of
daily circulation output from the model for a sequence
of years in the late twentieth century (1971-90) and for a
corresponding period in the late twenty first century
(2080-99) to derive probable regional atmospheric pat-
tern (AP) frequencies for this latter period, and thence to
estimate likely changes in annual precipitation. Model
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westerly type situations. The study utilises a ‘moving
window’ technique in an attempt to derive measures of
inter-decadal variability within the two 20 year periods.
This avoids use of data from outside the periods, which
would incorporate changing AP frequencies during a
period of sustained climate change. Quite pronounced
changes in frequency are indicated for certain APs.
Marked decreases in frequency are indicated for many
near-surface circulations with a westerly or northerly
component. For APs with an easterly component, some
are shown to increase, others to decrease. Increases in
inter-decadal variability are strongly indicated for most
APs, though for some easterly situations there is no clear
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Clima:
Rasgos caracteristicos de las condiciones ambientales
(temperatura y precipitacion)
en intervalos de tiempo ‘largos

* No solo valores medios: variabilidad espacial y
tempora
» Percepcion atraves de la atmosfera

» Tratamiento estadistico adecuado de series largas
instrumental es de | as variables meteorol 6gicas
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CIRCULACION OCEANICA GLOBAL
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modificando &l clima
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La composicion de nuestra atmésfera ha cambiado

afectando al balance planetario de energia

(a) Global atmospheric concentrations of three well mixed
greenhouse gases
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Variaciones de latemperatura media del aire en la
superficie de la Tierra en los ultimos 140 afios
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Temperatura 2071-2100 desde 1961-1990

Muy desigual distribucion
geografica
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_ g
resultados de los modelos de simulacién del clima
(“Downscaling”)

-Downscaling dindmico

-Downscaling estadistico
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TRABAJOSPREVIOS

IBERIAN
PENINSULA

Aitana MEDITERRANE
SEA

BASE DE DATOSPRECIPITACION
- Series diarias completas y homogéneas
- 410 estaciones

- 30 affos (1964-1993)
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CLASIFICACION ESTRU

TURASATMOSFERICA

ECMWF analyses on significant days (1984-93) —> 1275 days

Geographical window 33.75N-45.75N 11.25W-6.00E —— 408 grid points

Classification based on geopotential height at 500 and 925 hPa

Explained Variance ( % )

U9

Table I1. Percentage frequency of the 11 daily RPs within the 19 APs (in bold, percentages greater than 15%) and seasonal distribution of the APs (in bold,

8!(95.7%

925 hPa

)

Principal Component

1113 1517192123252729

percentages greater than 30%)

Atmospheric  Number
pattern of days

RP6

RP7

RP11

Winter

Spring

Summer

Autumn

APl
AP2
AP3

431

17.6
183
19.0
29.5

334
25.4
54.8
41.0
37.9
282
350
26.3
16.3
429
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Win 43.1% - Aut 33.4%
Torrential 15.7%

Win 54.9%
Torrential 11.3%
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Aut 54.8%
Torrential 25.0%

Aut 41.0%
Torrential 15.2%
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Aut 37.9% - Spr 36.2%
Torrential 17.2%

Sor 33.3%
Torrential 23.1%
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Spr 35.0% - Aut 35.0%
Torrential 2.0%

AP8

Sor 42.1%
Torrential 7.9%
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Win 45.3%
Torrential 3.5%

Win 46.4% - Aut 42.9%
Torrential 10.7%
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SUmM41.4% - Sor 30.0%
Torrential 0.0%

Win 47.8% - Aut 34.8%
Torrential 21.7%
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Win 53.0%
Torrential 37.9%

AP14

Spr 35.7% - Sum 33.9%
Torrential 19.6%
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AP15

Aut 40.0% - Spr 32.0%
Torrential 32.0%

Sum 38.4%
Torrential 0.0%
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Win 30.8% - Aut 30.7%
Torrential 13.5%

Sor 41.9%
Torrential 4.7%
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Sor 40.2% - Win 34.5%
Torrential 11.5%
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“DOWNSCALING” EN BASE A LOSRESULTADOS PREVIOS

Simulacion del clima futuro con un GCM

Modelo ECHAM -OPY C3 aplicado a 1860-2099

- Modelo T42 ECHAM4: 19 niveles verticales / 2.8° de resolucién horizontal
- Modelo OPYC3: 11 niveles verticales / mayor resolucion en los tropicos

- 1860-1990: Concentraciones histéricas de los gasesde E.I.

- Tras 1990: Escenario A (IPCC)

Cambios en |a precipitacion de la zona mediterranea
afinales del presentesiglo ~

ESTRATEGIA

Table II. Percentage frequency of the 11 daily RPs within the 19 APs (in bold, percentages greater than 15%) and seasonal distribution of the APs (in bold,
percentages greater than 30%)

Atmospheric  Number  RPI 3 RP7 RPO RPS RPI0 RPIl | Winter Spring  Summer  Autumn
pattern of days

AP1 . E . g 51 i . 3 17.6
AP2 183
AP3 19.0
205
36.2
333
350
av1
29.1
10.7
30.0
174
19.7
357
320
283
231
419
402

299
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11 décadas
moviles




{ factor )

ESTRATEGIA (continuacion)

Table II. Percentage frequency of the 11 daily RPs within the 19 APs (in bold, percentages greater than 15%) and seasonal distribution of the APs (in bold,
percentages greater than 30%)

Atmospheric  Number  RPI 3 RPI0  RPI1 | Winter  Spring  Summer  Autumn
pattern of days

43.1 17.6
54.9 183
19.0
29.5
362
333
350
a1
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FUTURO COMPENSADO
121 décadas (MEDIA + VARIABILIDAD)




TECNICA DEL ANALOGO
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o ECHWWFE 1904-93
m Compensated 2080-99
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Figura 4: Distribucion espacial de las tendencias (% por década) de la precipitacion en el drea

mediterranea espafiola (1964-1993).
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