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Pastinterglacials can be thought of as

a series of natural experiments in which
boundary conditions, such as the seasonal
and latitudinal distribution of insolation,
the extent of continental ice sheets and
atmospheric greenhouse gas concentra-
tions, varied considerably with consequent
effects on the character of climate change.
Documenting interglacial climate variabil-
ity, therefore, can provide a deeper under-
standing of the physical climate responses
to underlying forcing and feedbacks, and
of the capabilities of Earth System Models
to capture the patterns and amplitudes

of the responses. These considerations
provided the impetus for a comprehen-
sive comparison of interglacials of the last
800,000 years within the context of the
PAGES working group on past interglacials
(PIGS; 2008-2015). While PIGS synthesized
the current state of understanding on in-
terglacials of the last 800,000 years, it also
identified a number of research issues that
need to be solved if further breakthroughs
are to be made (Past Interglacials Working
Group of PAGES, in press):

e There is no simple astronomical cause
for differences in the intensity of inter-
glacials, which seems to arise at least
partly from the patterns observed in
atmospheric CO, concentrations. This
emphasizes the need to better un-
derstand and model the carbon cycle
across glacial cycles.

e Chronological advances, both in assess-
ing absolute ages relative to astronom-
ical forcing, and in aligning different
proxies and locations, are essential if we
are to assess the dynamics of interglaci-
als and their termination and inception.

® The paucity of long and continuous
terrestrial records precludes the assess-
ment of many important aspects of the
climate.

e While existing records suggest that sea
level was higher than presentin some in-
terglacials, better knowledge of the con-
tribution of the Greenland and Antarctic
ice sheets is critically needed.

e |[dentifying the controls on intra-inter-
glacial variability remains a challenge.

Within the so-called “zoo” of interglacials
(Fig. 1), the Last Interglacial (LIG, MIS 5e)
has been the most intensively studied, but
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Figure 1: "LR04" stack (graphic correlation of 57 records) benthic 8'0O over the Quaternary (modified from
Lisiecki and Raymo 2005). Interglacials occur above the dotted horizontal line. See Past Interglacials Working

Group of PAGES (in press) for more information.

modeling of earlier interglacials remains
limited. In particular, much more needs to
be done to better characterize and under-
stand (1) warm extremes, (2) cool versus
warm interglacials of the last 800 ka, and (3)
interglacials in the 41 ka-world vs those in
the 100ka-world.

The objectives of QUIGS are to:

e document and synthesize data on the
temporal and spatial patterns of climate
responses during Quaternary interglaci-
als and assess the governing processes
using numerical models;

e assess the relevance of interglacials to
understanding future climate change.

The drive towards a systematic under-
standing of interglacials requires targeted
model exercises as well specific data sets
with improved chronologies (some of which
are not available yet). QUIGS will promote
closer collaboration between the modeling
(Paleoclimate Modelling Intercomparison
Project; PMIP) and data communities, who
together will provide expertise on exper-
imental design, data compilations and
syntheses, model-data comparisons, and
interpretation of results.

The first workshop on "Warm extremes"
took place in Cambridge, UK, 9-11

November 2015. It specifically examined
the LIG and MIS 11, identified by PIGS as

the warmest interglacials of the last 800

ka. While both interglacials have been con-
sidered by previous projects, our aim is to
stimulate the work needed for PMIP. Thus,
during this first workshop, we assessed
emerging data syntheses and recent model
experiments. This will allow us to highlight
data gaps, and promote and initiate spe-
cific efforts to fill these gaps. In particular,
we will identify critical datasets needed
and define the much needed model proto-
cols (including transient simulations).
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