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Subtropical Jet and Hadley Cell Relationship

By our current understanding of atmospheric general circulation, the
subtropical jetcs location should shift with the Hadley cell edge

é the reanalysesand models do not
Subtropical Jet Support th|S.

— -Waugh et al. 2018
-Solomon et al.2016

-Davis and Birner 2017
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Subtropical Jet and Hadley Cell Relationship

1. What is the natural, interannual relationship between the HC and STJ?

2. How do the STJ and HC respond to 4xCQ forcing?

3. What are the physical processes that dictate HC and STJ behavior?
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CMIP5 Analysis
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CMIPS: Interannual .o anasity
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CMIP5: Interannual

Southern Hemisphere
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CMIP5: Response
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CMIP5: Response
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CMIP5: CO, Response
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Warming Width: CMIP5

Similar patterns shown in
A Lu et al. 2008
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Warming Width
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Warming Width
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Warming Metrics
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Warming Width: Response
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Warming Width: Response
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Warming Width: Response
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Warming Width: Response
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Warming Width: Response A HC @ ED) @ ST
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Conclusions
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Future Work

What are the physical processes that dictate HC and STJ behavior?

MODEL: Aquaplanet Simulations (prescribed SSTs)

1. How are the STJ and HC sensitive to meridional temperature gradients?
15t Set of Runs: Tropical warming with various widths
(5°,15°,25°,35°,45°)
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Future Work

What are the physical processes that dictate HC and STJ behavior?

MODEL: Aquaplanet Simulations (prescribed SSTs)

1. How are the STJ and HC sensitive to meridional temperature gradients?
15t Set of Runs: Tropical warming with various widths
(5°,15°,25°,35°,45°)

2. How are the STJ and HC sensitive to changes in midlatitude eddies?
2hd Set of Runs: Zonally symmetric tropical warming
(no waves)
3'd Set of Runs: Polar cooling

(60°-90°)




Future Work

What are the physical processes that dictate HC and STJ behavior?

MODEL: Aquaplanet Simulations (prescribed SSTs)

1. How are the STJ and HC sensitive to meridional temperature gradients?
Analysis: Evaluate response as a function of warming width

2. How are the STJ and HC sensitive to changes in midlatitude eddies?
Analysis: decomposition of momentum budget
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CMIP5: Interannual Correlations
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CMIP5: CO, Response
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CMIP5: CO, Response
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CMIP5: CO, Response
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CMIP5: CO, Response
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CMIP5: Interannual Correlations
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CMIP5: CO, Response
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Warming Width

Narrow Forcing
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HC: Slight expansion (1.1°)

EDJ: Shifts poleward (1.7 °)

STJ: Strengthens (3.9 m s1)

Pressure [hPa]

]

[ay]
A,
<

<)

o

Lo

9]

n

<)

—
al

Pressure [hPa]

¢ = 10°

Temperature

; \
Rl 1. 7k
90 -60 -30 0 30 60 90

Zonal Wind
= .\ s —

x D
oS O
o O

| 1 S

1/\ ,\’ o
| L Iil SO |4 \.\ I i
90 -60 -30 O 30 60 90

Latitude [°]

¢ = 30°

Temperature

-90 -60 -30 0 30 60 90

200 ¢
400
600
800

Meridional Streamfunction

I‘ 1

\
W
S L/ J

-90 -60 -30 0 30 60

Zonal Wind
S \N @ -

VRS ,\\ \
| Y L \

-90 -60 -30 0 30 60

Latitude [°]




Warming Width

Narrow Forcing

HC: Contracts, strengthens
EDJ: Shifts equatorward
STJ: Strengthens

Broad Forcing

HC: Slight expansion
EDJ: Shifts poleward
STJ: Strengthens




