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5-day temperature forecast for the 2018 New Year week
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2015 February “energy crisis”.
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5-day temperature forecast for the 2018 New Year week
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The Mean State
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The mean winter climate
of North America

is fundamentally divided!




Billion-Dollar Disasters By State (CPI-Adjusted)
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Jet streams in an
aqua planet



Jet stream + orography =
stationary waves

POLVANI ET AL. (1999)



Jet stream + orography =
stationary waves
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POLVANI ET AL. (1999)



Jet stream fluctuates, so do the
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stationary waves
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Jet stream + orography + heating
stationary waves
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by Chang, E. (2009)




Jet stream + orography + heating
stationary waves 2014 January - CA drought

(Teng and Branstator 2016)
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Extratropical heating + orographic exp.
by Chang, E. (2009)



The Variability



Global warming

* Hadley cell expansion

* Arctic amplification = Iet shifts...

Jet fluctuation (AO)
Tropical heating (SubS)

Extratropical (weather)



“tug of war”

& Jet shifts...

Coumou et al. (2018)



Kang (1990)

background jet speed

Kang (1990)

Equator N. Pole



Weaker jet

SST heating
Storm track
Arctic warming
Jet shift

Weaker jet
SST heating

Storm track
Jet shift



dipole index=0-0



CESM Large Ensemble (x40):
30-yr dipole variance

dipole index=0-0



(e.g., 2013-14 CA drought)

CESM Large Ensemble (x40):
Dipole persistence

dipole index=0-0



CFSv2: ~30 days

dipole index=0-0
more so on ridge-trough

less so on trough-ridge



(2010 WAF)

CFSvl

ridge index = O only

“prolonged” winter inversion + bad air
(@ Salt Lake City, Utah)



dipole index=0-0

Dipole index correlated
with precipitation (winter)

>60% of CA precip
made by ARs...

= 30-day forecast
on ARs?
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Summary








