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Motivation

DJF-mean jet latitude
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Decadal jet speed variability

U850 regressed on NAO
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* Decadal NAO is mostly variations in jet speed

Woollings et al (2015, CD)

* Interannual NAO is mostly variations in jet latitude

» Suggests distinct mechanism (and predictability?) on decadal timescale



Jet latitude and speed have different sensitivities
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Jet latitude sensitive to Jet speed sensitive to heating
heating either side of jet within jet and in tropics

Based on idealized dry dynamical core simulations; Baker et al (2017, JClim)



Ocean influence on decadal timescale?

Ocean-atmosphere coupling in the model:
Decrease in ocean heat flux convergence
-> Colder subpolar gyre

-> Stronger atmospheric jet
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Linking timescales:
Weaker jets are
more variable

ERA-I and
HadGEM3

6
m— JAN
APR
Dry 551 _Joléljfi
[ 5 7
dynamical =
jo2}
S 45} 4
core £
g 4 |
g
5
B 35 4
g \
3r S
25- =
2 L L L L L L L L L
0 10 20 30 40 50 60 70 80 90 100

percentile of jet speed

Woollings et al (2018, JClim).

jet position variability (deg. N)

ERA-Interim: 1979-2015; Met Office models: 1981-2008; DJF (solid); JJA (dashed)
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Mechanism

Jet speed affects vorticity gradient and hence wave propagation

da WEAK JET

>
k K *

* Poleward turning latitude remote from jet
* Lots of cyclonic wave breaking
e Very variable jet latitude

Woollings et al (2018, JClim).

da STRONG JET

>
K K *

* Poleward turning latitude close to jet

e Little cyclonic wave breaking

* Waves turned instead

* Increased anticyclonic wave breaking
e Less variable jet latitude




Slow decadal variability modulates the faster timescales

) DJF; Detrended r=-0.65 (20CR), -0.83 (ERA20C)  b) MAM; Detrended r=-0.71 (20CR), -0.25 (ERA20C)
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) JJA; Detrended r=-0.68 (20CR), -0.75 (ERA20C)  d) SON; Detrended r=-0.61 (20CR), -0.51 (ERA20C)
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U850 jet indices from 20CR (solid) and ERA-20C (dashed). Woollings et al (2018, JClim).




20t Century Atmospheric Seasonal Hindcast

ECMWF model, atmosphere-only, forced with observed SST and sea ice.

Jet latitude; r =0.25 Jet speed; r=0.21
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e Skill in jet latitude and speed both very small but significant
* Both contribute to skill in NAO

* Dominant source of skill is interannual jet latitude
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Conclusions

* Interannual winter NAO is mostly affected by jet latitude

 Decadal winter NAO is more related to jet speed — suggests potentially distinct
source of skill for S2D timescales

 NAO skill in the Atmospheric Seasonal Hindcast largely comes from interannual
jet latitude

* Decadal variations in the jet speed modulate the amount of interannual shifting
* |n weak-jet decades we might expect more variability on S2S timescales

 Mean biases in jet speed can affect the strength of model’s shifting variability
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