Transient Response Barents-Kara Sea Ice Euro-Atlantic Circulation

MO

ON THE TRANSIENT ATMOSPHERIC
RESPONSE TO AN IMPULSIVE
SEA-ICE FORCING

P. RUGGIERI
University of I'Aquila/CETEMPS, Italy

F. KUCHARSKI
ICTR Trieste, Italy

R. BUIZZA
ECMWE Reading, UK

M.H.P. AMBAUM
University of Reading, UK

G. VISCONTI

University of L'Aquila/CETEMPS, Italy
1

Paolo Ruggieri University of L'Aquila, Italy TRIESTE , EMS Annual Meeting 2016




Transient Response Barents-Kara Sea Ice Euro-Atlantic Circulation

&
INTRODUCTION

Atmospheric response to sea-ice reduction in the
Barents and Kara seas

e Evidence linking sea-ice variability in the Barents and Kara
seas and circulation in the Noxth Atlantic

e A delayed, non local link on a sub-seasonal time scale
(2 months, e.g. Honda et al. 2009)

e Possible role of stratosphere and tropospheric
eddy feedback

KEY QUESTION: What are the drivers of the delayed response?
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MOTIVATION
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Ruggieri et al. (2016) JGR

Impact of sea-ice on the stratosphere:
Sun et al. (2015, JoC), Kim et al. (2014-NatCom)

Stratospheric pathway to delayed response:

Jaiser et al. (2016, JGR), Ruggieri et al. (2016-JGR) Late Winter NAO
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&
MODEL

. Intermediate Complexity AGCM: SPEEDY
T 30, 8 leves , TOA 30 hPa,

simple parameterisations of physical
processes

SIMULATION

. 100 initial conditions with clim. sea ice (CTL)
vs reduced sea ice in B-K in January (PRT)

Sea-ice reduction prescribed only
for 2 weeks
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&
EXPERIMENTAL SETUP

- 100 parallel runs starting on Jan 1st, different atmospheric
initial conditions
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REGIMES OF ATMOSPHERIC RESPONGSE
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&
THE UPPER-TROPOSPHERE

100 hPa eddy heat flux (v*T%)

a) 100 hPa heat flux (mK/s) and PV
Integrated heat flux (K*m)

1Jan JAN 1Feb FEB 1Mar MAR
Days

Impact on the upper-tropospheric circulation

consistent with observed atmospheric mode of variability
in the Barents-Kara region.

(e.g. Takaya and Nakamura 2008, Nishii et al. 2011)

Paolo Ruggieri University of L'Aquila, Italy TRIESTE , EMS Annual Meeting 2016




Transient Response Barents-Kara Sea Ice Euro-Atlantic Circulation

MO

A UNIFIED VIEW : 1
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A UNIFIED VIEW : 2
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& SURFACE TEMPERATURES
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(c0) @
B FURTHER WORK

Fast Response
Investigate, in an idealised setup
(AQUAPLANET), the dynamical response
of mid-latitude jet to high-latitude,
near-surface heating.
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Delayed Response
It can be found in a low-top model.
Can we find it with the same setup in a
model which includes complex
stratosphere dynamics?

90E

L O
o

[T T T T[T T [T
L S | = N W H OO O N ©
O O O O O O o o

D O A O DN
o O O o o

o N O
S o

14

Paolo Ruggieri University of L'Aquila, Italy TRIESTE , EMS Annual Meeting 2016




Transient Response Barents-Kara Sea Ice Euro-Atlantic Circulation

& SUMMARY

. An 1dealised experiment with an intermediate
complexity model highlights two regimes of response
over the North Atlantic sector

* The fast, NAO-like response suggests a non-local link
of the diabatic heating with the dynamics of North
Atlantic storm tracks

. After 5 weeks, the response is dominated by a
hemispheric signal in the upper levels. Subsequently,
a delayed negative NAO is found.
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() ADDITIONAL SLIDES-1

a) SIC LIYs minus HIYs DEC-JAN
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b) z500 LIYs minus HIYs DEC-JAN
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DITIONAL SLIDES-2

b) T and Z 925 hPa day 15-31

90E

L L0000 222N
OCOUII\)OODO’II\)ONUIOOONUIG)O

~

90E

1L LO0000O a2
ORNOOOIANCNNRADOON O

~

17

Euro-Atlantic Circulation
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OMO) A

a) 100-hPa eddy heat flux and 30 hPa PV (PRT-CTL)

D

Barents-Kara Sea Ice

DITIONAL SL

a) 100 hPa heat flux (mK/s) and PV

D

Euro-Atlantic Circulation
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b) 100 hPa [v*T*] components
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Integrated heat flux (K*m)
100 hPa heat flux (mK/s) and PV
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c) 100 hPa Z* (PRT-CTL) and T* (Clim.)
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d) 100 hPa Z* (Clim.) and T* (PRT-CTL)
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