


deviations from the modern spatial dis
tribution of anomalies (Fig. 2). In par
ticular, the teleconnections to the North
American continent and the North
Atlantic region seem to be strongly al
tered in terms of amplitude and spatial
structure in the LGM and MIS3 simula
tions. This difference is probably caused
by the presence of the glacial continen
tal ice sheets and the glacial cooling of
the North Atlantic, which both affect
the position of the upper-tropospheric
jetstream and atmospheric storm tracks,
and thus the tropical-extratropical sig
nal propagation. The typical intensHi
cation of the Aleutian low forced by El
Nifio (Fig. 2a) seems to be present dur
ing the LGM but is less pronounced, and
the atmospheric bridge to the North
Atlantic region seems to be interrupted,
as no clear large-scale pattern is simulat
ed there (Fig. 2b). The MIS3 stadial eon
ditions (Fig. 2c¢) bear more resemblance
to the control simulation over the North
Pacific, whereas over the North Atlantic,
the ENSO influence is clearly reduced,
similar to the LGM situation. This points
to a complex interplay of atmospheric
dynamics with the various forcings in
the different climatic states.

The need to learn more about
glacial climatic states

In summary, our modeling study con
firms that ENSO variability responds to
various glacial climatic states. However,
ENSO variability does not appear to
be linearly linked to the strength of

Figure 2: ENSO teleconnections during boreal winter (Dec.-Feb.): El Nifio minus La Nifia compositéeofddéeeThis calls for more detailed
pressure [hPa] for (#g-industrial control climate, (B) Last Glacial Maximum (LGMylzaime (Sptope Stage analyses, for instance in the form of
3 (MIS3) stadial climate. Figure modi ed from Merkel et al. 2010.

modern conditions. This is attributed to
an atmospheric signal communication
from the strongly cooled North Atlantic
into the tropical Pacific.

Model-data comparison

Further insights into tropical Pacific vari
ability can be achieved through model-

At the Tahiti location, the coral and the
model are also quantitatively consis

tent, as both suggest a strengthening

of interannual SST variability by 20-30%
compared to modern conditions.

Modern and past ENSO
teleconnections

data intercomparison. Felis et al. (2012) Modern ENSO is well known for its atmo

present findings from a fossil coral re
trieved during

spheric teleconnections of near-global

IODP Expedition 310 extent. Understanding how teleconnec

near Tahiti. The coral has been dated totions operate, both in the atmosphere
Heinrich Stadial 1. Its fast growth rate and the ocean, is particularly relevant for

allows sampling at monthly resolution
and provides a unique opportunity to

the validity of paleoclimatic reconstruc
tions, as they generally assume that-at

investigate interannual SST variability mospheric teleconnection patterns are

in the southwestern tropical Pacific dur
ing that period. The coral record exhib
its pronounced variability at interan

stable. This may be particularly critical in
the interpretation of proxy records not
stemming from the core ENSO region.

nual ENSO frequencies during Heinrich A composite analysis of atmospheric ‘ _
Stadial 1, consistent with the basin patterns (e.g. of sea level pressure) dur ZhengW etal. (2008) Climate Dynamics 30: 745-762
wide increase in ENSO variability in ouring all El Nifio and La Nifia events in the

Heinrich Stadial 1-analogue simulation.

different simulations revealed obvious
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glacial hosing studies in a multi-model
approach (Kageyama et al. 2013). The
different roles of the AMOC and the vari
ous glacial boundary conditions with
respect to their impact on ENSO need
to be further disentangled. Likewise, we
emphasize that the concept of station
ary teleconnections should only be ap
plied to past climatic states with caution
as they may be altered by different past
boundary conditions and forcings inter
nal and external to the climate system.
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