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Metric Relationships
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Metric Analysis

Conclusion:

The subtropical jet (STJ]) is not coupled to the Hadley cell
(HC), there must be physical processes responsible for their
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Meridional Flow Balance
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Subtropical Static Stability

Connection between Hadley cell and subtropical static stability
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Connection between Hadley cell and subtropical static stability
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Subtropical Static Stability

Connection between Hadley cell and subtropical static stability
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Thermal Wind Balance
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Thermal Wind Balance
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Thermal Wind Balance

Shift/Change T
uST]  strengthening 40
0T /0y  strengthening 40

STJ strength:
— max meridional

temperature
gradient 0T /0y

]

=~

oT 7
dy

L 0 P
125 150 4

A Strength [ms™

Menzel et al. 2019




Thermal Wind Balance
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Physical Balances
GISS-E2.1: NASA Goddard Institute for Space Studies’ Global Climate Model

10 simulations, abrupt NxCO2

ERAIL: ERA-interim reanalysis
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Physical Balances
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Physical Balances
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Physical Balances Analysis =
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Dry Dynamical Core Models

Forced by an equilibrium temperature profile

Classical Setup: Held & Suarez (1994)

T, set by an analytical function

Teq = max {Tstrat' [TO o 53’(Sin ¢)2 1 =0 108( ) (cos ¢) ] < ) }
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Dry Dynamical Core Models
Held & Suarez (1994)
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Dry Dynamical Core Models

Forced by an equilibrium temperature profile

Classical Setup: Held & Suarez (1994)

T, set by an analytical function

Teq = max {Tstrat' [TO o 53’(Sin ¢)2 1 =0 108( ) (cos ¢) ] < ) }

New Setup: Wu & Reichler (2018)

T., derived by iteration to improve accuracy

Teqg =T, d,p, t)




Wu & Reichler (2018) Held & Suarez (1994)
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(Jucker et al. 2014)
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Dry Dynamical Core Models

O Wu & Reichler (2018)
Derived by iteration, zonally and seasonally-varying T,
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Dry Dynamical Core Models

A disconnect between the Hadley cell (HC) and
subtropical jet (ST]) can occur in a dry model

Follow-up Question:

Is this a result of zonal variability in the “forcing”?¢
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Dry Dynamical Core Models

O Zonal Wu & Reichler (2018)
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Dry Dynamical Core Models

The Hadley cell (HC)
and subtropical jet
(STJ) are positively
correlated in the
classical Held &
Suarez (1994) setup

Follow-up Question:

BUT!
—

A disconnect
between the HC
and STJ can occur
in a dry model

[t is not the result
of zonal variability
in the forcing

What are the differences in the basic state¢
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Key Points:
1. The subtropical jet (ST]) is not coupled to the Hadley Cell (HC)

2. The HC and STJ’s behavior is 3. A disconnect between the STJ and HC
consistent with physical balances can occur in a fully dry atmospheric model
observed in the atmosphere when the model simulates a realistic ST]
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GISS-E2.1 Model

NASA Goddard Institute for Space Studies’ Global Climate Model
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