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* Teleconnections provide a paradigm for understanding
connections between remote climates
* They can be interpreted in terms of Rossby Waves
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DJF Precipitation / 200mb Streamfunction vs NINO 3+4

Observation
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FIG. 4. Regression values of precipitation {skaded; interval 0.5 mm day ™! per °C) and 200 mb stream fumetion (contours; interval 1x10° m*
daz.r'] per ) regressed on DIF ENSO index for DIF (1951-1999) for 2) Observation and b) ML, Changes in the non-diverzent component
of the npper oopospheric circulation accompanying ENSO may be mferred from the contour lings; positive (negative) extremes are assocl-
ated with anomalous clockwize (counterclockwize) Sows,

Alexander et al. J. Climate 2002



Teleconnection mechanisms within the tropics:
Equatorial waves - Gill solution

pper trop

Surface

EQ (Jin and Hoskins, 1995)

(Gill, 1980)

Courtesy of Teresa Losada
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Teleconnection mechanisms with the extratropics:

Mechanism: Rossbhy Waves

»

(Hoskins y Karoly, 1981,
Liu y Alexander, 2007)

d(¢+ f)
dt

Conservation of
absolute vorticity
(Rossby waves)

Barotropic in the
extratropics

Baroclinic in the tropic



Teleconnection mechanisms Wlth the extratroplcs

Euromed climate “ ENSO

Consistent and statistically significant ENSO signal (Fraedrich and
Miiller 1992; Moron and Plaut, 2003 ; Bronnimann et al. 2006)

(Moron and Gouirand, 2002)
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*El Nifio (Nifia) impact tends to bhe accompanied by a
negative (positive) NAO-like pattern

(Hoskins y Karoly, 1981; Liu y
Alexander, 2007)

2% In Europe and the
= o ‘ Mediterranean region
. ¥ the impacts are

1 stronger in late winter-

spring (and fall)

Regression between ENSO index and surface air temperature and SLP



This Is stationary view



Nevertheless ,teleconnections depends on the
upper level mean flow as Rossby waves
propagation depend on its intensity and location

U200 (winter)

Garcia-Serrano, PhD Thesis 2010

Stationary wave number
Depends of the jet
meanders and intensity

Arching patterns of Rossby
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How does decadal variability affect interanual teleconnections?

Deser et al. (2010)
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Hypothesis

Teleconnections in terms of Rossby Waves depend on the climatological upper level winds.

Changes in the intensity of the upper level winds are related to changes in the SST
gradients.

Teleconnections with extratropical north Atlantic requires weakening of the jet.
Teleconnections with the tropics requieres changes in mean Walker circulation.

Decadal SST modes exhibit strong meridional and zonal gradients which could change the
way in which the teleconnection take place.



Do we see this In observations?

-extratropics

-tfropics



Do we see this in observations? Europe
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a) Leading EOF of Emed rainfall in FMA. b) PC1 and its variance.
c) SST regression map onto PC1

Lopez Parages and Rodriguez de Fonseca, 2012. Geophysical Research Lett.



ENSO-Euromediterranean rainfall: a changing teleconnection

Do we see this in observations? Europe

21 y. moving window correlations
Corr. PC1-Nino3.4 (FMA)
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SST decadal patterns
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How about CMIP5 models?
Pi-control simulations

Lopez Parages et al (submitted to J Climate)
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SST decadal patterns CMIP5 models
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Do we see this in observations? Sahel

Losada et al., 2012
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Figure 6: 20 yr -sliding window running correlation between the Nifio 3 and Sahelian
rainfall indices (discontinous ling), the Ati3 and Sahelian rainfall indices (bottom continous
line) and the Atl3 and Guinea rainfall indices (top continuous ling) in June-to-September.
Modified from Losada et al.( 2012). Atl3 is defined as the SST area averaged over the
region {3N-3S, 20W-0}. Nifio3 is defined as the SST area averaged over the region {5N-
55, 150W-90W}. Guinea index is defined as the rainfall area averaged over the region
{8-4N, 20W-10E} and Sahelian index is defined as the rainfall area averaged over the
region {20-10N, 20W-10E}. Dots indicate the 20-year windows in which the correlation is
significant at 95% of confidence level.
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Figure 12: Projection of the anomalous SSTs onto the discontinous correlation lines in

figure 6. Only 95% significant regions under a Monte Carlo test are represented.

Rodriguez-Fonseca et al. 2015, J Climate



corr time series #1 (U) SST (trop PAC) - (V)
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Suarez-Moreno et al (in preparation): multidecadal changes in the interanual SST-forced
teleconnections with the Sahel Station data (Sanogo et al., 2015).
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How does the ENSO response change
at multidecadal time scale? JAS

EOF of the 20-yr regression maps done between

F0M

Psi200 and Nifno34 in JAS along 20th century

From ERA-20CR

Streamfunction response:

a) In positive phases of pattern A (contours)

b) In negative phases of pattern (shadings)
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Rodriguez-Fonseca et al (in preparation)

jas Psi200 ENSO teleconnections mode 2

GrRADS: COLASIGES

BIH

B

H

EG

p[114

505 IR

—Q.8 —-0.7 —06 —-0.5 —-0.4 -0 —0.2 0.2 0.3 G4 2.5 0.6 L7 .8

Season jas

paftérn A=

2015-11-19-02:02

50% of the variance



conclusions

ENSO teleconnections should be interpreted as the sum of a stationary and a non stationary
component.

The non-stationary component of ENSO teleconnection varies at multidecadal timescales,
acording to decadal oceanic patterns.

These decadal changes are related to changes in the upper level winds, which determine the
response to a thermal forcing, changing the wave guides and associated teleconnection
patterns.

In Europe, the AMV global patterm seems to be responsible of changes in the upper level
winds, which determine the existence of teleconnections (more effective in negative AMV)

CMIP5 models exhibit multidecadal modulation of El Nifio according with a PDO-AMV pattern.

In Sahel, the response changes with a trend pattern related to changes in the mean Walker
circulation, which determines the location of the response to an equatorial diabatic
heating.

The non-stationarity of ENSO teleconnection and the existence of a multidecadal modulation
opens windows of oportunity when predicting with ENSO.
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