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Canvis rapids del clima en el passat
a I’area mediterrania

Rainer Zahn

Spanish historical archives exhibit great
potential  for inferences into climate
variability at different timescales and for
different territories.

J. Luterbacher et al., 2006, Mediterranean climate
variability over the last centuries: a review.

Ocean Circulation

Most models show of the ocean thermohaline circulation.

“hosing” experiments

Model design

100 years of
additional freshwater
flux of 0.1 Sv to the
northern North
Atlantic O

and 70°N

evaporation and
river runoff into the
c and Atlantic
eans

R. J. Stouffer et al., Geophysical Fluid Dynamics Laboratory/NOAA, Princeton, USA

Ibed-Sphere Ocean Model - NASA Advanced Supercomputing Group*
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Gulf Stream carries 30% of total northward heat transport

L'aigua es refreda, la seva
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North Atlantic sub-surface
salinity in decline

(Dickson et al 2002)

The North Atlantic “Heat Pump”

Winter sea ice cover
-

Ocean Circulation - Impact on Climate

nland Ic

Greenland Ice Sheet Project _
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Palaeoclimate

OCEAN RECORDS - MICROFOSSILS - OXYGEN/CARBON ISOTOPES - SEDIMENT CORES

Palaco-Oceanography

Sediment cores “

Temperature and Salinity in the Oceans

The CTD Probe: Conductivity ( = salinity )
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Enhanced aridity and atmospheric high-pressure stability over the
western Mediterranean during the North Atlantic cold events of
the past 50 k.y.

N. Combourieu Nebout, J.L. Turon, R. Zahn, L. Capotondi, L. Londeix, K. Pahnke
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Four Climate Cycles of Recurring Deep and Surface Water Destabilizations

on the Iberian Margin
B. Martrat, J.0. Grimalt, N.J. Shackleton, L. de Abreu, M.A. Hutterli, T.F. Stocker

N Atlantic freshwater perturbation
i 5 T A Lt -

Pollen record, France + Greece

SCIENCE  VOL 317  JULY 2007

North Atlantic Ocean
Circulation

Warm
surface
current

Cold deep
current

Abrupt Temperature Changes in the Western Mediterranean

over the Past 250,000 Years

B. Martrat, J.0. Grimalt, C. Lopez Martinez, |. Cacho, F.J. Sierro, J.-A. Flores, R. Zahn, M. Canals, J H. Curtis, D.A. Hodell
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Trend or Variability?

Hansen, Turrell and Osterhus (2001), updated by Hansen et al. (2004)



Atlantic Climates

h Atlantic Oscillation

* Tropical Atlantic Variability

* Meridional Overturning
Circulation

 Interactions with each other

Agulhas Current and Indian-Atlantic Salt Leakage
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! Ity volume transport 70x 10 6 m s -

e WE "h
4 2 / il 1 7;{{'_ ::;EL ' T>21°C, $>355
3 e

[

L
3 / 5 Agulhas Rings :
i £ P 100 - 400 km in diameter
';,-“-1‘ { 800 - 2000m deep
!
[P
‘\,; 5-7 rings per year

water volume 15x 10 m *s 1
S Atlantic salt anomaly +0.2

Aliimeter OT: Steric Height Anomaly (m)
: v U MODAS2D surfoce relative to 1000w _01-01-2002
“The influence of the % r—— ] =
Agulhas system of currents 1

and eddies around southern %% L5
Africa extends far beyond 5% L60
that region. Hence the *° 140
especial nged for a better 'S 2520
understanding of the

complex phenomena .. 100
involved.” 0.50
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The N Atlantic Oscillation

Atmospheric pressure gradient between Lisbon and Iceland

Implications

« Climate varies on short and long timescales
« Climate in Iberia is influenced by the North Atlantic THC

« There is significant interannual to multidecadal variability in the
Atlantic meridional overturning circulation (observations, models)

« Mediterranean Europe in the past experienced recurrent phases of
abrupt changes in climate in association with perturbations of the N
Atlantic THC

« Some of the changes involved climate developments not much
different from modern and predicted future trends (e.g., increasing
desertification)

« Palaeo-scenarios are not perfect analogues for ocean and
climate changes in a warming world; but they suggest that the
impacts of a N Atlantic MOC change will be hemispheric in extent




