NORTH AMERICA'S WINTER
CIRCULATION HAS CHANGED

BUT FOR HOW LONG!?

Simon! S-Y Vvang, Utah State: University.
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Global warming makes colder winters?
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The cquation followed paper:
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Apply to 2 different ways
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Jet stream and orography alone can change
the stationary waves
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Jet stream and orography

+ tropical heating

Full-heat orographic exp.
by Chang, E. (2009)

Extratropical heating + orographic exp.
by Chang, E. (2009)



2014 January - CA drought
(Teng and Branstator 2016)
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THIS DIPOLE IS NOT A NEW MODE!

2014 January - CA drought

(Teng and Branstator 2016)

IT°"S ONE THAT HAS
CRAWLED BACK




AO pattern




TNH: Tropical-Northern Hemispheric pattern

first classified by Mo v
and Livezey (1986),
and appears as a - g
prominent 7
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TNH: Tropical-Northern Hemispheric pattern

Mo and Livezey (1986) Barnston and Livezey (1987)
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PNA weakening

VS.
Dipole/TNH amplifying?
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jet-waveguide, wave-5 pattern
Teng and Branstator (2017)
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CESM Large Ensemble (x40):
8500 30-yr dipole variance
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and c could keep amplifying



CESM Large Ensemble (x40):
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Correlation
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10 years ago...
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Sharing a secret...
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CESM LE: dipole pattern
may not change

spatial correlation among all members with CESM’s dipole/EOF1 pattern
| I I | I I | I I | I | | | | I | | 1 [

0.95_/f\/ _0.95
09_I I | | | I | | I | | | | | 1L o9
. o 0 o 0 o 0 o .

0 © ® o) - 0 ~

o o o o) o o o

-~ - - i o o o

I I I I I I I

o 0 o 0 o 0 o

) ™ 10 © — Ay —

o) o> o) o o o o



CESM LE: dipole pattern CESM: but dipole amplitude

may not change will increase
1‘||||||||||| ||||||||"1 8500 ‘ |
30-yr dipole variance
|

095 - /‘/\’ 085 8000 ‘ ‘ ‘

NN Lo L 7500
08 -3 0 0 0 0 0 o0

0 0 0 0 ¥ 0 r

0 0 0 0 0 0 0

|-| - - H \l \| \|

| | | | | | |

T T S A 7000

T A T P LS ® P O

TR DT AD D AT AP D




