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Outline

 GGM studies of response to solar UV.
» Sensitivity experiments.

» Comparison of model results with
observational data.

* Understanding the response using a
“dynamical core” model.
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dT/dt = 0.02 K day in daylight hours {power = c,p dT/dt)
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UM mean meridional circulation
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Multiple regression of observational data

W)=Y B.(x) () + noise

e 1(x,1) arc data

e /(1) 1s time-dependent climate factor i

10 factors are taken into account:
trend
solar 1rradiance
volcanic aerosol
ENSO
NAO
QBO
amplitude & phase of annual cycle
amplitude & phase of semi-annual cycle



Regression results: NCEP Tbar
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Regression results: NCEP ubar
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NCEP ubar regression results

N

5 200 N @ = 1(
- 400 ~y' / :
0 o \J/
2 600 |
o B s " 8 ﬂ
o 800F |
1000 ( \ ‘ SRR
100 0 50
i N




Dynamical core model experiments

As Held and Suarez (1994):
Full dynamics T42 L20. No orography.
Newtonian cooling (equinoctal radiative equilibrium
temperatures). Rayleigh friction.

All experiments involved heating the lower stratosphere:
1K at all latitudes

« 1K at equator, cos?(lat) variation

« 5K at all latitudes

« 5K at equator, cos?(lat) variation

All runs 1200 days.
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Conclusions - |

* Model simulations show a characteristic
pattern of response to enhanced solar
UV: the sub-tropical jets weaken &
move poleward, the Hadley cells
weaken.

* The same patterns, with similar
magnitudes, are found in multiple
regression studies of observational
data.



Conclusions - ||

* Results from a simplified model
suggest that:

(a) Heating of the lower stratosphere
tends to weaken the sub-tropical jets
as a result of reduced eddy activity.

(b) The distribution of the heating in
the stratosphere determines any shift
in position of the jets.



