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Générgl Context

Impact of the stratosphere on Climate change (Baldwin, Science, 2007).
Radiative budget associated with the stratosphere depends on :

1°) ozone, greenhouse gases, aerosols,

2°) latitudes and seasons.
Scientific questions?
->Which modifications on stratospheric circulation ? (Brewer-Dobson) ?
—troposphere-stratosphere coupling?

igated due to the lack instrumentations
able to perform measurements in S| 2r (No solar occulation possible)

- now in situ measurements (SPIRALE), infra-red emission, microwave
limb sounder (MIPAS ENVISAT satellite, MLS on AURA plateform)



Project organization

Workpackage | : Balloon Campaign
Coordinator: N. Huret, V. Catoire, G. Berthet

From the 39 August 2009 to the 7™ of September 2009:

*7 big balloon flights (30 000 m3- 400 000m3)

Scientific payloads from 100 kg to 500kg, launched by CNES team
*Kiruna, Sweeden (67.9°N, 22.]{5)

Workpackage Il : ynamlcs
Coordinators: N. Huret an
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Workpackage IV: Budg
Coordinator: G. Berthet

Workpackage V: Referen
Coordinator: S. Payan

Workpackage VI: Management
Principal Investigator of the proje ct N. Huret



WP | : Polar Summer Campaign

Objectives: -l
-balloon flights and satellite observations
sInstrumental developments for bromine and aerosol
detections. :

“l==Salomon-N2 Payload

LPMA Payload

SPIRALE payload
during the take off



Balloon data obtained

Fther Centre for Atmospheric Chemistry Products and Services

B Atmos. chemistry | Adivities | Data/Services | Community Introduction to the wehsite

Programs Model s/meas. Assimilation Chemistry lab. Other Sites S t I I t d t d
1 isE StraPolEte > Flights list > Fligts list a e I e a a u S e
Flights list
Instrument Measurements
Instruments Species Flights {yyyy-mm-dd}
MLS 0,, NO,,Hcl,
DOAS NOz, O3, Bro 2009-09-07 and 2009-09-05 2 flights (AURA) HZO, cO
ELHYSA Hz0 2009-08-26 1 flight
MIPAS 0,. N,O, CH,
LPA CHa, HOL, HF, 20, N0z, Os | 20090907 1 flight SCIAMACHY | €O, NO,, HNO,
WRADIBAL Agrosols 2009-08-18 1 flight (ENVISAT)
SALOMON-NZ | Aerasols, BrO, NOz, Og 2009-06-25 1 flight IASI 03, CO, CH4,
CHa, CO, HCI, HNOz, N0, fliah (MeTOp) NZO' 03
SPIRALE NOw. Oa. 008 2009-08-07 and 2009-05-24 2 flights
STAC A | 2009-08-02, 20059-08-07, 2009-08-14, 2009-08-18, 2009-08-24,
et 2009-06-25, 2009-08-26, 2009-09-07 8 flights
SWIR €Oz, CO, Hz0, O, OCS 2009-08-14 1 flight
Ether Users .  LOGIN REQUEST | USER SPACE | ORDER TRACKING | LISER RIGHTS




Modelling interpretation

MODEL Type Characteristics Outputs
FLEXPART ~ Trajectories | ECMWEF fields Air mass origin
calculations
REPROBUS | Tridimensional Comprehensive Chemical species

Lefévre et al. (1996)
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WP II: Dynamics -«{k/ﬁ
Objectives: Characterization of the dynamiéal state of the summer polar stratosphere

*Specific phenomena:“Frozen-In anticycl' :: e”, “polar vortex remnants”
«Air mass origin m rk\ n
*Assessment of the Clqemlstry -Trans p t Models REPROBUS and MIMOSA-CHIM
*Diagnostic and i |mprovem t of tra

.\ \a
resolution and on the diab eﬁc a { : |

fields to constrain model calc ‘ '\

by tests on the horizontal
of different assimilated wind




« Frozen In Anticyclones » FrlACs :
Dynamical structures occuring during spring due to tropical air mass

intrusion injected in t

h O

Oral presentation on Wednesday at 10:20, A32B Dynamics :

2005 Manney et al. (23
2003 Laohz et al. (2008
2007 : this study

*And Only 3 cases : this study

Conditions needed :
*Esterly phase of the QBO (Q
*No Sudden warming during

R. Thiéblemont, N. Huret, Y.Orsolini, F.%]?gou,, A. Hauchecorne and M.-A. Drouin

(R

[2000-2009] Mean zonal wind mean
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Courtesy : R. Thieblemont, LPC2E, Orléans, France



What is the chemical impact ?

2005

The duration of chemical perturbation

N,O (ppb)

-the chemical species

-the event

Project :

ENRICHED |
European collaboratioN for Research o
stratospherlc CHEmistry and Dynamics
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» temporal evolution from Aprit'"!;q,.-August in the core of the FriAc

Measurements
from
MLS Instrument
on AURA plateform

Balllons flights planned
at Kiruna on April 2011
*High vertical resolution
slong lived species
*Short lived species

Impact on reactive chemistry and ozone budget ?






Preliminary results from SPIRALE balloon-borne /n situ stratospheric
_ % 07 August 2009: DAYTIME
Poster session : - -
Wednesday 13:40

Troposphere and stratosphere ozone
G. Krysztofiak V. Catoire, N. Huret,
G. Berthet, R.Thiéblemont, C. Robert

et o et a a e -"j.\
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“Recent air in polar stratosphere _ _
= Typical polar summer air.

calculate the percentage of
ights.

=Using the correlations between CO and O

recent air in polar stratosphere for the both
Courtesy : G. Kryztofiak, LPC2E, Orléans, France



Assessment of Chemical transport




Mixing ratio
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Courtesy : F. Jegou, LPC2E, Orleans, France



WP Ill: Summer stratospheric aerosol content
Determination of partitioning between liquid (sulphate droplets) and solid
(soots and interplanetary dusts) particles.

Preliminary results of microRadibal Brogniez et al. (2003) instrument

18.7 km Reflectance Polarized
' 0016 reflectance

0.100

Relleclance
Polariaed refleclance

0.010

-150 - 1O -50 0 e 8 o 130

Directional inhomogeneity

0.6, N~ 0.015cm=3

Below =~ 22 km : sulfate aeros- Q75 ,0~0.55 N~20cm-3
Between : mixing of sulfate ae )SOrbing particles
Perspectives
- Try distribution of absorblng n pherical particles

Courtesy : C. Brogniez, LOA-Univ Lille, France



WP IV: Budget of inorganic bromine and trend

Objectives:
Measurements of the BrO radical amounts in the stratosphere
Determinate of the stratospheric bromine trend (WMO, 2006;
Dorf et al., 2006).
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Courtesy : M. Dorf¥1d K. Pfleiltsicker, Univ Heildelberg, Germany



WP V: Reference state of the Summer stratosphere,

Objectives: .
Production of new accurate reference vertical profile of N,O, CH,, O,, CO, NO,,
HNO,, HCI, BrO, and aerosols 3 "
to document the Artic stratospheric state before the onset of winter.




Example of climatology with MLS

from July and August
N,O (ppbv) HCI (ppbv)

AURA-MLS HCl {ppb: e /
URA-MLS N20 (ppbv) from 1/7 to 31/8 2009 B T i ! |
3200

BO.0

uuuuuuuuu

STANDARD DEVIATION : AURA-MLS N20 (ppbv) from 1/7 to 31/8 2009
1 20.00

|||||
0.00

Perspectives

-Compare with MIPAS measureme NVISAT satellite

-Compare several years

- Compare with CTM REPROBUS mibdel

Courtesy : S. Pavan, LPMA-UPMC , Paris, France



Web site of the project : httpl«g:}strapolete.fr
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