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Motivation

Cycle 24 Sunspot Number (V2.0) Prediction (2016/01)
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Antarctic ozone hole at its record size,
September 10, 2000. Image credit: NASA
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Global mean temperature response
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Global mean temperature response

GHG forcing range 2.6-8.5 W/ m**?2
GHG warming range 1-4 K, 100 years

1. The simulated response depends mostly on
the applied forcing

2. All models properly maintain energy balance

3. Even the extreme forcing cannot compete
against GHG

4. The extreme values of forcing cannot be
excluded
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Temperature response on seasonal/regional scale

L‘J SAT responses in MiNwy [CUF]

Space Climate 6, Levi, Finland, 7 April, 2016

Ineson et al. (2015)
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Temperature response on seasonal/regional scale
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Performance of the radiation codes

\ UV only
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Which spectral intervals are important?

A(solar max — solar min)
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Solar heating response

. Oxygen absorption controls mesospheric

heating, but it is absent in many models;

. No all UV is absorbed in the stratopshere,

therefore careful description of the UV
forcing is necessary to distinguish between
stratopshere and surface driven
mechanisms
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Magnitude of SSI variability
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Ineson et al. (2015) applied 6.43% UV (200-320 nm)
reduction based on the SORCE data extrapolation
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Finland, 7 April, 2016
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How it can be constrained?
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How it can be constrained?
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Implications

Surface pressure changes (hPa)

o, S =

Surface Pressure changes (hPa)

Also true for :

DO~ N W BB WU

b Surface temperature changes (K)

1.0

Surface Temperature changes

Martin-Puertas et al., 2012
WACCM 3.5 results

Ineson et al., Nature Geo, 2012
Ineson et al., Nature Geo, 2015
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Magnitude of the solar variability

1. High variability obtained from SORCE data is
not supported by ozone measurements;

2. New efforts in the study of top-down
(stratosphere driven) mechnism are
necessary

F E Space Climate 6, Levi, Finland, 7 April, 2016
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Precipitating energetic particles
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Cooling rate due to polar ozone
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Auroral electron influence on SAT

Space Climate 6, Levi, Finland, 7 April, 2016

DJF, SOCOL v2.0, NDJ composite
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Impact of middle range energy electrons
Zonal mean ozone
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Implications
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Middle range energy electrons

1. MEE are potentialy important and can be
treated in the models using existing
ionization rate compiltaion;

2. The effect of MEE is comparable with the UV
impact

F E Space Climate 6, Levi, Finland, 7 April, 2016
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NO, in the polar middle atmosphere

MIPAS, 60°-90° North
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NOy at 60 km
MIPAS+models 60°-90° North
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NOy at 60 km
MIPAS+models 60°-90° North

NOy mixing ratio, ppbv
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MIPAS data provided by B. Funke
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NO, in the polar middle atmosphere

1. Models significantly underestimate NO, in
the polar middle atmosphere;

2. Proper treatment of thermospheric sources
are necessary (high top models,
assimilation of MIPAS data)

F E Space Climate 6, Levi, Finland, 7 April, 2016
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