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It’s possible to see that solar
rotational cycle

dominated in all of the
spectra.
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Amplitude of OH response (%) AmplitudeAmplitude of ozone response (%)
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SOCOL description

(modeling tool to evaluate SOlar-Climate-Ozone Links)

General Circulation component : MA-ECHAM4 (Manzini & McFarlane, 1998)

Chemistry/transport component : MEZON (Rozanov et al.,1999, Egorova et al.,2003)

Grid: spectral model with T30 (Gaussian grid 3.75ºx3.75º); L39 hybrid sigma-pressure coordinate

system; in the LS ~ 2 km; model top is at 0.01hPa (~80 km);

GCM part:

Dynamics: semi-implicit time stepping scheme with a weak time filter: !t = 15’

Radiation: !t = 2 h, adopted from ECMWF (Fouquart&Bonnel,1980; Morcrette, 1991) ;

Heating and cooling rates are calculated every 15 min.

Gravity wave: based on the formulation of (McFarlan, 1987), vertical propagation follows Hines(1997)

Transport: Semi-Lagrangian for water vapor, liquid water, and tracers (Williamson and Rash, 1994)

Horizontal diffusion : in the form of a hyper-Laplasian with high-diffusion sponge zone at the upper

boundary(~5 km) cloud formation, convective processes, planetary boundary layer, land-surface

processes

ACTM part:

Species: 41 from O-, N-, H-, C-, Cl- and Br- families, 118 gas-phase, 33 photolysis reactions, 16

heterogeneous reactions on/in sulfate aerosol (binary and ternary solutions) and PSC particles

(Carslaw et al., 1995)

Chemical solver : implicit iterative Newton-Raphson scheme (Ozolin, 1992; Stott&Harwood, 1993),

!t=2 h

Kinetics : JPL-1997, 2000

Photolysis rates: !t = 2 h, look-up-table approach

Transport: Hybrid numerical advection scheme (Zubov et al., 1999) :

Prather scheme is in vertical direction and Semi-Lagrange scheme is in horizontal
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These simulations are not statistically significant.

We need in ensemble runs.
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Ozone sensitivity to 27-day

solar irradiance variability



1. The different SSI data sets were considered

2. Sensitivities of hydroxyl and ozone to solar irradiance for different

data sets are similar in the stratosphere and have a substantial

difference in the mesosphere if sensitivity analysis base on

irradiance at 205 nm and similar in the mesosphere and have a

substantial difference in the stratosphere if sensitivity analysis

base on irradiance at Lyman-alpha line.

3. Using Chemistry-climate model SOCOL sensitivity analysis for

hydroxyl and ozone was made according to the conclusion 2.

4. Hydroxyl and ozone sensitivity analysis was made for different

QBO and solar cycle phases

5. The hydroxyl sensitivities to the SSI changes during solar rotation

cycle are almost identical for the min and max solar cycle while the

ozone sensitivities to the SSI changes are different for layers

higher 40 km.

6. The hydroxyl sensitivities to the SSI changes during solar rotation

cycle are almost identical for the different QBO phases while the

ozone sensitivities to the SSI changes are slightly different for 25 -

35 km layers.
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absorbed by

O2 in the

mesosphere

Absorption by O2 in

the stratosphere and

weak absorption in the

mesosphere

Absorption by O3 in the

stratosphere leading to the

formation of O (1D).



Amplitude of ozone response (%)Amplitude of OH response (%)

Amplitude of OH response (%) Amplitude of ozone response (%)



OOOO

nmDOOhO

MOMOO

nmOOhO

+!+

<+!+

+!++

<+!+

23

1

23

32

2

)320)((

)240(

"#

"#

Amplitude of ozone response (%)Amplitude of OH response (%)
Amplitude of ozone response (%)

Amplitude of OH response (%) Amplitude of ozone response (%)

OHDOOH

OHHDOH

2)(

)(

1

2

1

2

!+

+!+



OOOO

nmDOOhO

MOMOO

nmOOhO

+!+

<+!+

+!++

<+!+

23

1

23

32

2

)320)((

)240(

"#

"#

Amplitude of ozone response (%)Amplitude of OH response (%)

Amplitude of OH response (%) Amplitude of ozone response (%)

OHDOOH

OHHDOH

2)(

)(

1

2

1

2

!+

+!+



,)//'$+#%)&01C788D?788EF



788D?788E1G14'&0%#%*%#%'0






