Thursday

UP 14: Atmosphere 2

Time: Thursday 14:00-17:15

UP 14.1 Thu 14:00 HFT-FT 131
Cyclone induced East-Asian SO2 transport to the lower
stratosphere: First proof by airborne measurements of SO2
and Fukushima Xe-133 — Hans ScHLAGER!, eFRANK ARNOLDZ!,
RoBERT BAUMANN!, HEINFRIED AUFMHOFF!, ANJA REITER!, HARDY
SmmgEN2, Lupwic Raucu2?, SEBASTIAN LINDEMANNZ, FLORIAN
KArner?, and ULRicH ScHUMANN! — 1DLR, IPA | Oberpfaffenhofen,
Germany — 2MPIK, Heidelberg, Germany

The stratospheric aerosol layer contributes to the planetary albedo
and influences stratospheric chemistry, and therefore is of considerable
interest. The layer is thought to be formed preferably via SO2 injec-
tion by volcanic eruptions. Here, we report on observations of anthro-
pogenic SO2 injection into the lower stratosphere. We have conducted
airborne measurements of elevated SO2 and Fukushima Xe-133 at al-
titudes up to 13 km. The Xe-133, which was released by the March
2011 Fukushima nuclear power plant complex accident, is chemically
inert and served as an ideal transport tracer. It has a half-live (against
radioactive decay) of 5.25 days, similar to the SO2 half-live (against
OH-induced conversion to aerosol particles). Our measurements un-
ambiguously proved that cyclone induced injection of East-Asian SO2
containing planetary boundary layer air into the upper troposphere
and lower stratosphere is operative. Implications of the observed in-
jected stratospheric SO2 are discussed, including the formation and
effects of stratospheric aerosol particles.

UP 14.2 Thu 14:15 HFT-FT 131
Entwicklung und Anwendung eines kompakten Langpfad-
DOAS-Instruments basierend auf Faseroptik und LEDs —
oSTEFAN ScuHMITT!, DENIS POHLER!, SEBASTIAN LANDWEHR!, JENS
TscHRITTER!, HoLcER S1HLER!'2 und ULrricH Prart! — lInstitut
fiir Umweltphysik, Im Neuenheimer Feld 229, 69120 Heidelberg,
Deutschland — 2Max Planck Institut fiir Chemie, Joh.-Joachim-
Becher-Weg 27, 55128 Mainz, Deutschland

Langpfad-Differentielle Optische Absorptionsspektroskopie (LP-
DOAS) ist eine etablierte Methode zur genauen Bestimmung von
Spurengaskonzentrationen, z.B von NOg, O3, SOz, HCHO, IO und
BrO. Aufgrund des Gewichts von bis zu 100 kg und der komplexen
Bedienung ist das Anwendungsfeld heutiger Instrumente beschrankt
auf stationdre Messungen in Regionen mit ausreichender Infrastruktur.

Wir présentieren ein neu entwickeltes, kompaktes LP-DOAS Instru-
ment basierend auf Faser-Optik und LEDs. Geringes Gewicht, kompak-
te Bauform und niedriger Stromverbrauch ermdéglichen es dem neuen
Gerit, das Anwendungsgebiet von LP-DOAS Messungen auf entlegene
Regionen, wie Kiisten und Vulkane, zu erweitern.

Im Sommer 2011 konnten rdumliche Verteilungen von Jodmonoxid
(bis zu 36 ppt) an der Westkiiste Irlands mit dem neuen System auf-
gelost werden. Die gemessene Konzentrationen korrelieren stark mit
Sonneneinstrahlung und Tidenhéhe und unterstiitzen die Theorie, das
kiistennahen Makroalgen die Quelle fiir Jodemissionen sind.

UP 14.3 Thu 14:30 HFT-FT 131
Luftpaket-Verfolgung mit der fliegenden Atmosphéiren-
Forschungsstation CARIBIC — e ArRMIN RAUTHE-ScuOcH!, AN-
GELA BAKER!, Tania ScuHuck!, CARL BRENNINKMELJER!, GRETA
STRATMANN? und PETER vaN VELTHOVEN? — !Max-Planck-Institut
fiir Chemie, Mainz — 2Deutsches Zentrum fiir Luft- und Raumfahrt,
Institutfiir Physik der Atmosphire, Wessling — 3Koninklijk Neder-
lands Meteorologisch Instituut (KNMI), De Bilt, Niederlande

Das Forschungsprogramm CARIBIC (Civil Aircraft for the Regular
Investigation of the Atmosphere Based on an Instrument Container)
untersucht physikalische und chemische Prozesse in der Erdatmosphére
mit einem Mess-Container an Bord eines Lufthansa Langstrecken Air-
bus A340. Das dafiir speziell konstruierte Einlass-System ist permanent
am Flugzeug montiert und besitzt Einlésse fiir Luft, Wasserdampf und
Aerosolpartikel. Neben in-situ Messungen werden Luftproben gesam-
melt zur spéateren Untersuchung im Labor. Auch ein MAX-DOAS Sys-
tem und eine Videokamera zur Wolkenbeobachtung sind vorhanden.
Seit 2005 wurden von Frankfurt aus auf mehr als 250 Passagierfliigen
in die ganze Welt Messungen durchgefiihrt. Nach den Fliigen werden
am KNMI Riickwértstrajektorien berechnet, um die Quellen der ge-
messenen Luftpakete zu ermitteln. Auf den monatlich vier aufeinan-
derfolgenden Messfliigen werden in einigen Fallen Luftpakete zweimal

Location: HFT-FT 131

durchflogen. Der Vortrag diskutiert die Schwierigkeiten bei der Be-
stimmung von doppelt gemessenen Luftpaketen und préasentiert ers-
te Ergebnisse der beobachteten Spurengas-Anderungen wihrend des
Transports der Luftpakete zwischen den beiden CARIBIC-Messungen.

UP 14.4 Thu 14:45 HFT-FT 131
Retrieval of atmospheric CO2 from satellite near-infrared
nadir spectra — eM. REUTER, M. Bucuwitz, O. SCHNEISING, J.
HevymanN, H. Bovensmann, and J.P. Burrows — Institute of En-
vironmental Physics, University of Bremen, Germany

Carbon dioxide is the most important anthropogenic greenhouse gas.
Its global increasing concentration in the Earth*s atmosphere is the
main driver for global warming. However, in spite of its importance,
there are still large uncertainties on its global sources and sinks. Satel-
lite measurements, if accurate and precise enough, have the potential
to reduce these surface flux uncertainties. At present, there are only
two satellite instruments orbiting the Earth which are able to mea-
sure the CO2 mixing ratio (XCO2) with large sensitivity also in the
boundary layer. In 2002 SCIAMACHY aboard ENVISAT started the
time series of XCO2 observation from space followed by GOSAT which
was launched in 2009. Recent XCO2 retrieval results of global SCIA-
MACHY nadir observations will be the focus of the presentation.

UP 14.5 Thu 15:00 HFT-FT 131
Automated identification and verification of long-range trans-
port events of NO3; in GOME-2 observations — eAcHIM ZIEN,
AnDREAs HiLBoLL, ANDREAS RICHTER, and JoHN P. BUurRROws —
Institute of Environmental Physics, University of Bremen, Germany

Atmospheric long-range transport (LRT) events relocate trace gases
from emission to downwind regions on an intercontinental scale, dras-
tically altering the atmospheric chemistry in remote regions. Tropo-
spheric NOz is a very short-lived, mainly anthropogenic trace gas with
strong impact on the ozone chemistry. Emissions are very localized
and allow identification of individual LRT events.

This phenomenon is investigated by remote sensing satellite obser-
vations which provide the spatial and temporal coverage needed to
identify large-scale, multi-day events. The long, continuous time-series
of such measurements allows the estimation of regional, seasonal and
global statistics of such events.

Based on a non-cloud-filtered GOME-2 dataset of NOs slant
columns, we use a special algorithm to identify LRT candidates and
verify them using Lagrangian transport models. We further discuss
the problems in the assessment of spatial extent and NOg content of
LRTs, which are often associated with cloud formation.

As results of this study, we present statistics of NOg LRT events
based on a 4-year dataset, showing that NO2 LRT is not a rare phe-
nomenon. We find strong seasonality in frequency and typical routes
of such events. Based on simple estimations, we also provide statistics
on the transported NO2 mass.

30 min coffee break

Invited Talk UP 14.6 Thu 15:45 HFT-FT 131
Detection of gaseous sulphur and halogen species in the
outgassing plume from volcano Mt. Etna — eCHRISTIANE
Voiarh2, PuiLipP JESSBERGER''2, DoMINK ScHAUBLE!, TINA
Jurkar!, RoBERT Baumann!, GuiseppE SALERNO®, and NICOLE
Brosowski* — !DLR, Institut fiir Physik der Atmosphére, Oberp-
faffenhofen, Germany — 2Johannes Gutenberg-Universitit, Institut
fiir Physik der Atmosphire, Mainz, Germany — 3Istituto Nazionale
di Geofisica e Vulcanologia, Osservatorio Etneo, Italy — “Ruprecht-
Karls-Universitéat, Institut fiir Umweltphysik, Heidelberg, Germany

Volcanoes affect climate in multiple ways. Degassing volcanoes rep-
resent a strong local source of sulphur and halogen species into the
troposphere, and the formation and deposition of acids may cause ma-
jor environmental hazards.

Here we present new in-situ observations in the outgassing plume
from the Sicilian volcano Mt. Etna. The volcanic plume was detected
with two Atmospheric chemical Ionization Mass Spectrometers (AIMS)
onboard the DLR research aircraft Falcon on 29 and 30 September 2011
during the CONCERT2011 campaign. High mixing ratios of SOZ2,
HNO3 as well as chlorine and bromine species were measured in the
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ageing volcanic plume. In addition, SO2 and BrO fluxes were detected
at the crater rim with different DOAS instruments. We link those ob-
servations using HYSPLIT trajectory calculations and investigate the
complex chemical evolution of the Etna plume from its origin to about
12 hours plume age.

UP 14.7 Thu 16:15 HFT-FT 131
Stratospheric trends of ozone and bromine oxide from SCIA-
MACHY limb measurements — eCrLAUs GEBHARDT, ALEXEI
Rozanov, Mark WEBER, and JouHN P. Burrows — University of
Bremen, Institute of Environmental Physics

Anthropogenic sources of bromine pose a considerable risk to the
stratospheric ozone layer. The exact contribution of bromine in the
overall halogen related ozone loss is still uncertain. More than two
decades after signing Montreal Protocol there are meanwhile indi-
cations for decreases in stratospheric bromine. The SCIAMACHY
satellite instrument aboard ENVISAT now provides amongst others a
decade of ozone and BrO profile measurements from the limb retrieval
(2002-2011).

In this study we present vertically resolved trends for stratospheric
ozone and BrO with a particular focus at their altitude and lati-
tude variation. This is followed by comparisons of ozone trends with
contemporary space borne instruments. An overview of the current
bromine trends as derived from SCIAMACHY will be given.

UP 14.8 Thu 16:30 HFT-FT 131

Advances in CO3 total column retrieval by mid-IR Fourier-

Transform Spectroscopy — eMATTHIAS BUSCHMANN!, SUSANNE
Donr?, EMMANUEL MaHIEU®, NicHOoLAs DEUTSCHER!, THORSTEN
WARNEKE!, and Justus NoTHorT! — lInstitut fiir Umweltphysik,

Universitdt Bremen — 2Karlsruhe Institute of Technology (KIT) —
3Université de Liége

Over the last decade ground-based remote sensing measurements of
CO2 have been established as an important component in the global
observing system for greenhouse gases. Since 2004 the Total Car-
bon Column Observing Network (TCCON) sites have provided CO2
retrievals in the near-IR region, which has several advantages. For
example Oz can be retrieved in the same spectral region and because
the Oz mole fraction is known, the CO2 signal can be normalized by
ratioing, thus systematic errors partly cancel. Additionally there is
only one significant interference in the considered spectral window,
namely water vapor, allowing analyzing broad spectral windows. CO2
can also be retrieved in the mid-IR spectral region, but here many
gases interfere and no O absorptions are available. However there are
20 years of additional observations obtained in the mid-IR at a suite
of FT-IR sites of the Network Detection of Atmospheric Composition
Change (NDACC). It would be of great benefit to produce COz-data
of sufficient precision from the mid-IR spectral region. In this study we
have advanced the retrieval of CO2 from the mid-IR spectral region.
Limitations of the approach are outlined and the feasibility of a future
CO2-product of sufficient precision is discussed.

UP 14.9 Thu 16:45 HFT-FT 131

Ground based remote sensing of COs and CH4 using a mo-
bile Bruker 120M FTIR spectrometer — eCHRISTOF PETRI,
THORSTEN WARNEKE, CHRISTINE WEINZIERL, and JusTus NOTHOLT
— Institute of Environmental Physics, University of Bremen, Bremen,
Germany

Throughout the last years the solar absorption spectrometry has been
further developed to measure COs and CH4 with sufficient precision
to contribute to the understanding of the cycle of these greenhouse
gases. Such measurements are performed within the global “ Total Car-
bon Column Observing Network” (TCCON ), which was established
in 2004. The observations within TCCON are performed in the near
infrared spectral region using the high resolution Bruker 120 HR or
125 HR laboratory type interferometers. These instruments are quite
large and expensive. For many applications mobile instruments would
be required. However, up to now the required precision has not been
demonstrated for mobile instruments. We performed observations us-
ing a mobile Bruker 120 M interferometer which is able to derive spec-
tra with a resolution of 0.02 cm~! as typically used in the TCCON
network. The measurements have been performed in Bremen and com-
pared to our observations using a Bruker 125 HR interferometer, which
is part of the TCCON network. The observations have been performed
for several months under different meteorological conditions. The re-
trieved results show that the instrument agrees within 0.2% to the
TCCON observations and that a precision of 0.3 % can be reached.

UP 14.10 Thu 17:00 HFT-FT 131
Rayleigh-Brillouin scattering of laser light in air - Results
from laboratory and atmospheric measurements — e BENJAMIN
WirscHas!, OLIvER REITEBUCH!, CHRISTIAN LEMMERz!, VIEITEZ
Maria OreLia?, Uacus Wim?, and vaAN DE WATER WILLEMS —
!Deutsches Zentrum fiir Luft- und Raumfahrt (DLR), Institut fiir
Physik der Atmosphire, Oberpfaffenhofen, Germany — 2Laser Cen-
tre, Vrije Universiteit (VU), The Netherlands — 2Physics Department
Eindhoven, University of Technology, The Netherlands

The global observation of atmospheric wind profiles remains to be the
highest priority need for weather forecast. Therefore, the European
Space Agency ESA decided to implement the Atmospheric Dynamics
Mission ADM-Aeolus to demonstrate the potential of the Doppler lidar
technology for global wind profiling. Thereby, the laser of the Doppler
lidar sends short pulses into the atmosphere where they are partly scat-
tered by aerosols and molecules. The backscattered light is collected
by a telescope and analyzed concerning its frequency. The frequency
shift between emitted and received light, caused by the Doppler-effect,
is directly proportional to the atmospheric wind speed. The accu-
racy of this measurement technique is significantly depending on the
knowledge of the spectral distribution of the backscattered light. For
the validation and the improvement of spectral line shape models of
Rayleigh-Brillouin scattered light, laboratory measurements as well as
atmospheric measurements were performed. In my talk, the results
of these measurements and the resulting influence on remote sensing
techniques are extensively discussed.



