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Altitude sampling:

e NOM: 27 sweeps (1.5-4
km)

* UA: 35 sweeps (3 and
5 km)

e NLC: 25 sweeps (1.5
and 3 km)
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MIPAS Middle & Upper Atmosphere Obs. ‘ﬁw} IT
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e 1 day before 2005
e A few days from 2005 until mid-2007.

e Regular 1 MA+1 UA every 10 days + 3 NLC days/season, ~20%, thereof.
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Species retrieved from MA, UA & NLC modes ‘ ‘%; A\‘(“

SPECIES Spectral Altitudes Reference/Comment
Range [pm] [km]
Temperature 15 20-100 | Garcia-Comas et al. ACP, 2012, 4P. 96
O5 [vmr] 12.8, 9.6 20-100 | Gil-Lopez et al., 2005; Smith et al., 2013
H,O [vmr] 12.5, 6.3 20-90 | Garcia-Comas et al. (in prep.) |P. 114
PMC Ice vol. dens. 11-13 /78-90 | Lopez-Puertas et al., 2009; in prep.
NO [vmr] 5.3 20-100 | Funke et al. (2005a,b; 2014)
P. 44
NO, [vmr] 6.3 20-60 | Funke et al. (2005a,b; 2014)
CH, [vmr] 7.8 20-75
N,O [vmr 7.8 20-55 | Funke et al. ACP, 2008.
e, €L IIEH [otmr] 5.3 105-170 Bermejo-P. et al., 2011.
Therm.
CO [vmr] 4.7 20-150 | Funke et al. (2007; 2009) P. 114
" CO, [vmr] 10, 4.3 70-140 | Jurado-Navarro et al., in review, 2(P. 119




O3 Iin polar winter mesosphere

Smith, Lopez-Puertas et al., JGR, 2014
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What controls O3 in the MLT? @; KKKKK A\ ("'

_ Timescales are short
Production: (<1 hour) Day equilibrium
k1: O+02+M => 03 > O - kl'O'OZ'N
’ J
Loss: _ _—
J; Oy +hv => 0+0, Night equilibrium
kp: Os+H => OH+O, O ~ k-O-0O,-N
ks: O3+0 => O,+0, ’ k, H+k,-O
Variability due to: AO AT A() AH
« Day versus night
* T (since k4, k,, k3 and N are temperature 03 T O H
dependent)
* O (long lifetime above 80-85 km)
* H (long lifetime above 80-85 km)
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NH high latitude ozone in WACCM ﬂz (IT
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WACCM NH night ozone

Early winter:
Model shows low H
coincident with high O,
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What controls H at the polar winter mesopause? @3 AT
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LAA

E+V*E+W*E=P—L-H+XE+XM

MYy LU
Y — Y

Clnsimies! H is very light

Advection by the transformed production stops Eddy Molecul Bé.ﬁg )
Eulerian mean circulation => Negligible | Diffusion. olecurar difiusion
IS VARIABLE chem. Notvery | and diffusive sep.

production important decreases i
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@) Mean circulation in NH winter, WACCM @é IT

llllllllllllllllllllllllllllllll

~105 km Mean re5|dual C|rculat|on
0.0001[ T T T T T .' I T 0.0001

RR\NTT‘,
Z/N’T¢fr

I‘Tj:f L ——

f . W
i W/
[ /]\\\J A 7’ = = A A Ny
§~nfgok'5"- Ty TT= > >

2N M N

ol | >>§>\\L\ Aol 1 |
Eq. 90N Eq. 90 N
Increase H by:

Poleward flow in winter upper mesosphere
Downward flow below 95 km

Decrease H by poleward flow above 95 km
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@ Summary of O3 in the polar night mesopause @} \‘(lT

Fall/early winter |  Mid late winter

= * Negligible chemical production of H 3 B —
100 - +Hloss due to diffusive separation = 15
= 80F Weak meridional Variable strength and 4 F 1°
=3 - transport of H into position of circulation =
= = poles => variations in H & T .
=2 70 =
<< = =
s High H & T [ Low H & T E
50 3
40F = = -
o 100 200 300

Days since 1 of 2011
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Temperature: Comparison of MIPAS,
SABER, ACE, and WACCM.

- Validation
- Solar effects + Trends
(Lopez-Puertas et al., JGR, in preparation)




De-seas. time series of Temperature 60S-60N
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Multiple linear regression (MLR) of temperatures in the MLT to
obtain the solar signal and trend.

* Average data monthly, over £60° latitudes, de-seasonalized.
* MLR predictors: Time, 10.7 cm flux, and two QBO indices

e In the MLT, however, only Time(t) and f10.7 yield statistically
significant regression coefficients
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Solar Cycle in Temperature
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1-5 K/100 F10.7 units.
Visible at lower altitudes in the tropics

WACCM
solar (per 100 F10.7 units)

Latitude [deg]

Stronger in the polar upper mesosphere/lower thermosphere

WACCM response is similar to SABER below ~75 km but weaker above & in polar regions
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The COx (CO+CO2) solar cycle

and trends in the MLT
(Garcia et al., JGR, in preparation)
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MIPAS has provided a very good quality dataset of temperature and
many species (05, H,0, CH,, NO, NO2, CO, CO2 PMCs) in the
middle and upper atmosphere.

O3 in polar night mesopause very variable (max. in early winter).
Controlled by H and T, in turn controlled by chemistry, molecular
diffusion, and the residual circulation.

Temperature:
% Solar and trend signals visible in the data.

% Solar signal in SABER visible above ~70 km. Stronger in the polar
region. WACCM's response is similar to SABER below ~75 km but
weaker above & in polar regions.

% Similar solar signals in MIPAS, SABER and ACE.

COx (CO+CO0O2) trend in the MLT is larger than in the troposphere.
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Thanks!

M. Lépez-Puertas ATMOS 2015, Crete, 8-12 June 2015



