What Caused the Recent “Warm Arctic, Cold Continents”
Trend Pattern in Winter Temperatures?
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Does recent Arctic change significantly affect the jet stream?
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Climate Model Simulations

 Historical AMIP (70): atmosphere model
simulation forced by observed radiative forcings,

SSTs and sea ice concentrations.

* Historical CMIP (58): atmosphere-ocean coupled
model simulation forced by observed radiative

forcings.

< 1990/91-2013/14 winter trends in sea-level
pressure (SLP) and 2m-temperature



1990/91-2013/14 DJF 2m-T/SLP trend (Cl: 0.5 hPa decade™)

a) ERA-Interim b) Historical AMIP (70) ¢) Historical CMIP (58)

Model ensemble-mean
» Recent mid-latitude cooling trend is not a forced response, either to

GHG forcing, or the additive effects by SSTs and sea ice concentrations.



1990/91-2013/14 DJF 2m-T/SLP trend (Cl: 0.5 hPa decade™)

a) ERA-Interim b) Historical AMIP #7 c) Historical CMIP #37

A

Voo i

pAL >
)

/o:

/ <

i
y y) P ("
Jif
0y <

°C/decade

| | | | I
24 -2 -16 -1.2 -0.8 -0.4 -0.2 02 04 08 1.2 16 2 24

Individual ensembles
» Rather, the observed cooling trend more likely reflects the

atmospheric internal variability.



AMIP SLP trend pattern associated with mid-latitude cooling
a) Central/East Asia b) Central North America
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2m-T/SLP trend for individual ensembles

c) Central/East Asia (corr = -0.86 )

d) Central North America (corr = -0.72)
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1990/91-2013/14 DJF 2m-T/SLP trend (Cl: 0.5 hPa decade™)

* Historical AMIP: observed GHGs, SST and sea ice conditions.
* CLIM_POLAR AMIP: observed SST, GHGs and sea ice 1979-1989 climatology
e AICE = Historical AMIP — CLIM_POLAR AMIP

a) Historical AMIP (50) b) CLIM_POLAR AMIP (50) c) AICE (50)
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DJF 2m-T Response to Arctic sea ice loss:
2004/05-2013/14 average

b) Standard Deviaton c¢) Cold Extremes
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Arctic sea ice loss reduces daily temperature
variability and reduces cold extremes.




Summary

1. Observed recent cooling trend in central/east
Asia and central North America is not a forced
response.

2. Recent sea ice loss contribute to the warming
in the Arctic, but not cooling over mid-latitude
continents.

3. Arctic amplification does affect mid-latitude
weather, however by reducing daily variability
and reducing cold extremes.



SUPPLEMENTARY FIGURES
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NCEP/NCAR Reanalysis

Arctic (°C) Trend (°C decade™)
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°C decade™
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Winter temperature standard deviation

a) ERA-Interim b) Historical AMIP (70) c) Historical CMIP (58)




2m-T/SLP relationship at interannual timescale

a) Historical AMIP (corr =-0.85) b) Historical CMIP (corr =-0.84)




Leading mode of the winter SLP at Eurasian sector
and the corresponding temperature anomaly

a) ERA-Interim b) Historical AMIP (70) c¢) Historical CMIP (58)

Similar to Smoliak and Wallace (2015)



Central/East Asia
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Temperature trend over N America and C/E Asia
a) AMIP_OBS_ RF (70; corr =-0.04 )
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