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On the hemispheric scale of the winter NAO
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NAO at 500hPa

(Z500; Woollings et al. 2010)
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On the hemispheric scale of the winter NAO @ Aarcies 9

NAO x Z300 / ERA40 (JF)
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winter NAO has a distinct global signature at upper-tropospheric levels
(Branstator 2002)
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(NAO x PSI300)
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winter NAO has a distinct global signature at upper-tropospheric levels
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winter NAO has a distinct global signature at upper-tropospheric levels
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SPEEDY (e.g. Haarsma and Hazeleger 2007)

intermediate complexity AGCM
no stratosphere

T30 (96 lon x 48 lat)

NAO/CWP L7 (925, 850, 700, 500, 300, 200, 100)

paradigm 200-member, 30-day long CTL + EXP (NAO+, NAO-)

[vs. EC-EARTH3.2 T255L91 ]

boundary conditions boundary conditions
e) ERSST (obs) ' SPEEDO (mod)
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a) Z300 at 40°N
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On the hemispheric scale of the winter NAO @ Sarcie 9




On the hemispheric scale of the winter NAO

U300 (day 10)
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transient-eddy activity, zonal-eddy coupling
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SUMMARY:

- the hemispheric signature of the NAO could be explained by tropospheric dynamics

- without the need of interaction with the stratosphere
- involving a Rossby wavetrain channelized into the westerly jets

- consistent with the CWP pattern at the upper troposphere

¢? why the predominance of wavenumber-5 in the CWP

¢,? how annular dynamics in the stratosphere but non-annular in the troposphere
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SUMMARY:

- the hemispheric signature of the NAO could be explained by tropospheric dynamics

- without the need of interaction with the stratosphere
- involving a Rossby wavetrain channelized into the westerly jets

- consistent with the CWP pattern at the upper troposphere

¢,? what about a NAO-like response induced from the stratosphere

¢,? does it also involve a CWP pattern in the troposphere
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(f) Near surface winds, Jan

(b) Near surface winds, Jan
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SUMMARY:

- the hemispheric signature of the NAO could be explained by tropospheric dynamics

- without the need of interaction with the stratosphere
- involving a Rossby wavetrain channelized into the westerly jets

- consistent with the CWP pattern at the upper troposphere

¢,? what about a NAO-like response induced from the stratosphere

¢,? does it also involve a CWP pattern in the troposphere
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NAO/CWP in CAMS5.3 @ o D

EOF#1 SLP-NAE/CAMS5.3 FREE RUN | tvar=46.78% EOF#1 SLP-NAE/CAMS.3 FREE RUN | tvar=30.49%
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NAQ x Z300/ CAM5.3 free (djf)
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CAM5.3 FREE RUN | SLP climatology CAMS5.3 NUDG RUN | SLP climatology
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CAMS5.3 FREE RUN | SLP std.dev CAMS5.3 NUDG RUN | SLP std.dev

-|0-9!-!!-5-4-5-'2-'14éé&!!!!!m -\0-9-3-!!-514-5-’2-'11ééié!!!!m

CAMS5.3 FREE-NUDG | SLP std.dev

m— s
5 45 -4 -35 25 -2 -15 -1 -05 05 1 15 2 25 a5 45



-70
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CAMS5.3 NUDG RUN | U300 climatology
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CAMS5.3 FREE RUN | U300 std.dev CAMS5.3 NUDG RUN | U300 std.dev
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CAMS.3 FREE RUN | Z300* climatology CAMS5.3 NUDG RUN | Z300* climatology
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NAOQ x Z300 / NUDG (djf)

EOF#1 SLP-NAE FREE RUN | fvar=42.46% | season=12-14 EOF#1 SLP-NAE NUDGED RUN | fvar=44.11% | season=12-14
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EC-EARTH3.1 FREE-NUDG | SLP climatology
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SUMMARY:

- the hemispheric signature of the NAO could be explained by tropospheric dynamics

- without the need of interaction with the stratosphere
- involving a Rossby wavetrain channelized into the westerly jets

- consistent with the CWP pattern at the upper troposphere

¢,? what about a NAO-like response induced from the stratosphere

¢,? does it also involve a CWP pattern in the troposphere




