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Introduction

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

Northeast passage free



Introduction

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 – call for
coordinated experiments in a series of workshops



Early	report:	Warshaw and Rapp	(1972)

Report	based on	findings
of a	two-level	global
circulation model



Response	zonal	mean zonal	wind	(m/s)
Question:	is the response resolution dependent?



Response	zonal	mean temperature (°C)
Question:	is the response resolution dependent?



Response	2	m	temperature (°C)
Question:	is the response resolution dependent?



Response	2	m	temperature (°C)
Answer:	no!

Furthermore lesson learned:	even with 100	
ensemble members internal	variability is not	
averaged out!



Atmospheric blocking

Atmospheric blocking is a	recurrent mid-
latitude weather pattern identified by a	
large-amplitude,	quasi-stationary,	long-
lasting,	high-pressure anomaly that
blocks the westerly flow forcing the jet
stream to split or meander (Rex,	1950)

Figure from Croci-Maspoli et	al.,	2007:	
Illustrative	example of the January 1963	
Z500	for (a)	the monthly mean of all	
days and (b)	the monthly mean without
blocking days
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Conclusions

Some robust	features from model simulations (weakening of
westerlies,	increase of Z500	over the Arctic)	were known
long before PAMIP	and are confirmed to be robust	features.

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

Very strong	internal	variability when it comes to regional	
details leading to inconclusive answers.	Differences between
100	ensemble member packs as large	as differences
between different	resolutions.	For extreme	events also	
different	answers – sometimes even the sign is different.

Coupled experiments still	to come but	at	this stage difficult
to find	common protocol.


