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Introduction a' VI

Everybody knows: Arctic sea ice has been strongly
declining over the last 3 to 4 decades
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Introduction SV

Many studies have investigated the impact of such Arctic
sea ice decline on the Northern mid-latitude climate —
obviously we want to know what the Arctic sea ice decline

means for us

Already in the 1970s to the 1990s Arctic sea ice removal
experiments have been performed

While some response features have been well established
there is lively discussion and controversy over some
features owing to the strong internal variability of Arctic
and mid-latitude weather and climate
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Barcelona 2014
SPONSORS
The workshop is supported by: Polar-Lower Latitude
IC3, AWI, WWRP, WCRP, SPECS-FP7, ECRA, Linkages Workshop
GFCS, EGU, European Commission Barcelona
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PROGRAMME

EU project APPLICATE
based on these ideas

Year Of Polar Prediction (YOPP)
Multidisciplinary drifting Observatory for the Study of Arctic Climate (MOSAIC) '@ @ \
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St rategy Advanced prediction in

polar regions and beyond

Understand Arctic-midlatitude linkages

» Coordinated multi-model approach (CMIP6-PAMIP)

» Employ atmosphere-only and coupled models

» Study linkages also from a short-term prediction perspective
» Repeat some of the experiments with enhanced models
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Washington, D.C. 2017
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~~a US CLIVAR Recommendations

US CLIVAR Climate Variability and Predictability Program e “ "“f:'. from the workshop
"”T g (Cohen et al., 2018):
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Coordinated model

= experiments (using

! the full range of models:
conceptual to full earth
system)

PAMIP within CMIP6



_PAMIP workshop Totnes (2019) QA N/

7 rticpn of the PAMIP workso i ' rrundingsf ter, U (oto: Jinr Uita, Niiata nvesity,apan). S
First PAMIP workshop held close to Exeter, UK to exchange
first results of the coordinated model experiments

Outcome: groups of scientists established who work on
multi-model analysis of specific aspects

Series of papers planned on this basis @_@J




Early report: Warshaw and Rapp (1972) «'ppy

R-908-ARPA
tebruary 1972

Studies in Climate Dynamics
for Environmental Secunty

M. Warshaw and R. R Rapp
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SUMMARY
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An Experiment on the Sefr__\sitivityi--”"ﬂg:'
of A Global Circulation Model:
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The growth of small errors in numerical models of the atmospheric

circulation destroys the detailed predictive capability of those models

within a few days.

Despite the failure of the models to produce accu-

rate local predictions, it was hypothesized that a change in the equator-

to-pole temperature gradient would produce discernable effects in average

conditions.

this hypothesis.

This Report presents the results of an experiment to test
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Fig. 8 -- East/west wind difforences
(n/sec); (1ce out) - (ice in).

Report based on findings
of a two-level global
circulation model
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Response zonal mean U (m/s)
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DJF 2 m temperature change future Arctic sea ice minus present-day @"M”

ECHAMG6 T127 ECHAMG6 T127 with SWIFT (stratospheric

ozone chemistry)

Stratospheric ozone chemistry amplifies local cooling response
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DJF 2 m temperature change future Arctic sea ice minus present-day @"ANI

OpenlFS T511 —

Resolution increase
amplifies local cooling
response




DJF blocking index according to Tibaldi and Molteni @'M”

Blocking frequency Tibaldi Molteni Greenland blocking
: frequency increase with
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Conclusions S VI

Some robust features from model simulations (weakening of
westerlies, increase of Z500 over the Arctic) were known
long before PAMIP

PAMIP: Unprecedented common simulation protocol
enabling us to efficiently run very high resolution exps!

PAMIP has enabled us to pin down effects of high resolution
and inclusion of processes on long discussed phenomena
such as atmospheric blocking and cold temperature
anomalies due to Arctic sea ice decline

Now to find out why! ‘@ O, \



