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Abstracts ¢ Oral Presentations of External Speakers

(In order of appearance; subject to change)

GEO, GEOSS and GEOmon
Robert Koopman
GEO Secretariat, Geneva, Switzerland

This presentation will explain the international context of the intergovernmental Group on Earth
Observations, and explains its objectives and priorities.

Highlights of its Early Achievements are presented, in particular in the fields of observation systems and
their interoperability, international collaborations, end-to-end decision making support, opening up data
for free and unrestricted distribution, etc. Finally its practical processes for progress in the form of its
work plan, task teams, and committees are addressed and compared to the the work in GEOmon, in
order to derive a mapping onto the GEO work plan structure, which supports the definition of actions to
make sure the GEOmon achievements have maximal exposure in GEO, and that the project gets
maximal benefit from the GEO interactions and leverage.

Air Pollution and Climate Change, Science and Policy
Frank Raes
JRC, Institute for Environment and Sustainability, Ispra, Italy

The scientific background to Copenhagen climate talks — in terms of the pollutants considered and their
impacts on the temperature of our planet — has been essentially the same as that of the talks in Kyoto,
back in 1997. That is certainly not the reason for the weak outcome of the Copenhagen talks, but that
weak outcome should make us more seriously consider complementary ways to tackle global warming.

They should include targeted air pollutant controls, such as black carbon and tropospheric ozone, which
are not included in the Kyoto ‘basket,” but which nonetheless lead to global warming.
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Thinking beyond only climate: connections to stratosphere and air quality

A. R. Ravishankara, NOAA, Earth System Research Laboratory, Chemical Sciences Division, Boulder CO,
USA

Climate is undoubtedly the major environmental issue of the day.

However, other environmental issues- in particular the stratospheric ozone depletion and
urban/regional air quality- are intricately coupled with climate in science as well as policy. The coupling
to the stratosphere will be exemplified using the case of nitrous oxide and the coupling to air quality will
be exemplified in viewing air quality as a climate adaptation issue. Some measurements and monitoring
needs from these lines of thoughts will also be described.

When Cinderellahumbed a lift to the ball on starshifcnterpriseand other stories
Tim Haigh, European Environment Agency

In @ commentary in Nature, Euan Nisbet describes on-the-ground monitoring as unglamorous work,
seldom rewarded by funding agencies or the science community and warns of the perils of ignoring it.
Despite this truthful perception, the value of long term high quality monitoringis increasingly
appreciated, in particular in climate change decision making. The the use of data-driven products in
policy communication and decision making is increasing, drawing frequently on data infrastructures
which serve both operational and research purposes. The past few years have seen a growing number of
initiatives and discussions focusing on improving sustainability of monitoring, but the overall drive of the
architecture of these frameworks has not brought the needed results and may sometimes have been
counterproductive. There is a need to identify how the successful elements of these initiatives should
form part of the future landscape and also to identify what needs to be changed. Euan notes in his
article: "monitoring is science's Cinderella, unloved and poorly paid." A similar statement can be made in
relation to policy-making, where monitoring is rather: "sometimes cherished, rarely a priority and poorly
understood". From a European perspective, it is possible to imagine that key components are beginning
to be in place to bring the best features together to create wide-ranging added value and also bring
improved sustainability for monitoring.

The aim of this talk is to give an overview of some key initiatives and how they might pan out as well as
to set the scene for identifying gaps and opportunities.
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Nature link: http://www.nature.com/nature/journal/v450/n7171/full/450789a.html

Uniqueisotope CHsignature from permafrost for paleoreconstruction and monitoring
Sergey Zimov
Northeast Science Station, Cherskii, Russia

Thawing of carbon enriched permafrost is accompanied with CO2 and CH4 emission. Isotope signature
of the methane is unique: it is depleted with 13C, 14C and especially with deuterium. Data of paleo
atmospheric CH, isotope signatures allow to reconstruct methane emission during the last deglaciation.
It is enable to evaluate rate of methane emission from modern permafrost thawing. Monitoring of
atmospheric CH, isotope signatures will allow to control permafrost thawing scale.

CEOS/ ICSU/ WMO World Data Center for Remote Sensing of the AtmosphereR8/AG
Beate Hildenbrand(1), Michael Bittner(1) and Kathrin Hoeppner(1)
(1) German Aerospace Center (DLR), Muenchner Str. 20, 82234, Germany

Primary focus of the ICSU/WMO World Data Center for Remote Sensing of the Atmosphere (WDC-RSAT)
is to offer scientists and the general public free and simplified access (in the sense of a “one-stop shop”)
to a continuously growing collection of atmosphere-related satellite-based data sets and user-driven
services (e.g. air quality platform). These data holdings are available on-line and range from raw data
collected by remote sensors to higher level data and information products.

WDC-RSAT is supporting the development of user oriented value added products. The current WDC-
RSAT data holding contains data and information on trace gases, aerosols, clouds, land and sea surface
parameters, and solar radiation. This is achieved either by giving access to data stored at the data center
or by acting as a portal that contains links to other data providers.

Since 2003 the Remote Sensing Data Center of the German Aerospace Center (DLR) hosts and operates
the WDC-RSAT under the nongovernmental auspices of the International Council for Science (ICSU). In
addition, the WDC-RSAT is the most recent data center in the WMO-WDC family; in cooperation with
the World Meteorological Organization (WMO), WDC-RSAT is currently being implemented as part of
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the WMO-GAW Strategic Plan 2008-2015 especially in the context of IGACO within the WMO program
Global Atmosphere Watch (GAW). Following the recommendations of the Committee of Earth
Observation Satellites (CEOS), WDC-RSAT is currently establishing in cooperation with NASA a portal for
satellite-based atmospheric composition data (ACC) which ultimately will be integrated in the Global
Earth Observation System of Systems (GEOSS).

WDC-RSAT cooperates with partners in establishing and making use of modern information technologies
(e.g. Grid) in order to promote networking. It is already being implemented as a data publication agent
for data related to remote sensing of the atmosphere and is thus authorized to assign so-called ‘Digital
Object Identifiers’ (DOI) to data sets. The German ICSU WDC's (WDC-Climate, WDC-Mare, WDC-Terra,
and WDC-RSAT) have formed in 2004 the “WDC-Cluster on Earth System Research” in order to promote
interdisciplinary research related to Earth sciences.

WDC-RSAT serves as a communication and data management platform for the recently established
international and global Network for the Detection of Mesopause Change (NDMC). It also serves the
Bavarian Environmental Research Station “Schneefernerhaus” (UFS) on the mountain Zugspitze, which is
a WMO-GAW Global Station, with all aspects related to data management.
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Abstracts ¢ Oral Presentations of Internal Speakers

(In order of appearance; subject to change)

The Cabauw Intercomparison campaigi Nitrogen Dioxide measuring Instruments (CINDI)
A CEOS, GEOMON and NDACC initiative
Folkard Wittrock, University of Bremen

The main objective of this campaign was to intercompare NO, measuring instruments that can be used
for validation of tropospheric NO, from satellites. The campaign should result in an estimate of the
accuracy of the

NO, tropospheric columns and profiles for the participating instruments under different atmospheric
conditions (clouds/aerosols) and viewing geometries. Many different in-situ and remote sensing
instruments have participated. Apart from NO2, other parameters were measured and intercompared,
among which O3, aerosol, HCHO, CHOCHO, and BrO.

The campaign took place at the CESAR (Cabauw Experimental Site for Atmospheric Research) site in
Cabauw, The Netherlands. The Cabauw site has been an experimental research site of the KNMI
(Koninklijk Nederlands Meteorologisch Instituut) since 1973. It's main landmark is the 213 m high
meteorological mast which was also intensively used during CINDI. Cabauw is located in a rural and very
homogenous area between Utrecht and Rotterdam.

There are only minor local sources for air pollution which makes it well-suited for satellite validation
studies. Recent campaigns in 2005 and 2006 (DANDELIONS | and Il) have already demonstrated the
favorable conditions in Cabauw.

The campaign was splitted in two parts:

- June 15 to July 5: Intensive measurement campaign for NO, with two weeks of NDACC blind
comparisons and one week of additional measurements of other parameters (formaldehyde, glyoxal
etc.)

- July 6 to July 24: Campaign extension with additional mobile measurements to study spatial variability
within a satellite ground pixel
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This presentation gives an overview on the participating instruments and shows also first exciting
results.

CARIBIC Trace Gas Measurements

Carl Brenninkmeijer, Tanja Schuck, Franz Slemr, Angela Baker (MPIC)
Andreas Zahn et al. (FZK/KIT)

Peter v. Velthoven, Frans Alkemade (KNMI) et al.

CARIBIC (www.caribic-atmospheric.com) is a long term flying observatory, presently being upgraded for
2010 (CO,/CH, analyzer, H,O isotopes, 88 capacity air samples, etc.). The automated instrument
container laboratory conducts 4 flights per month aboard a Lufthansa Airbus A340-600. In situ

measurements and laboratory analyses of aerosol and air samples are performed. For GEOmon, CARIBIC
provides greenhouse gas measurements (WP1.2) and in situ data for H,0, O3, and CO (WP 2.2).

The CARIBIC results are representative for the extra-tropical UT/LS and for tropical free-troposphere air
masses. In 2008, flight operation was mainly between Germany and India in to study the influence of the
Asian summer monsoon on tropospheric composition. During the summer monsoon period a
pronounced signature was observed for the greenhouse gases, CO, and H,0. Elevated levels of CH,, N,O,
SFs, CO and H,0 were found in air masses influenced by the monsoon, whereas CO, and O; were
depleted. While the increase of the purely anthropogenic SFs is due to increased convective transport
during the summer months, the enhancement of CH, is augmented by increasing emissions from
wetlands, rice paddies, and landfills during the rainy season. Comparing the observations of both tracers
allows for an estimate of CH, and other emissions. CO, is depleted in the monsoon plume due to an
increase in photosynthesis in the regions affected by the monsoon rains. We will present relevant details
of the meteorology, trace gas emissions, and emission calculations. Besides its data contribution to work
packages 1 and 2, CARIBIC serves as a test case for modelling activities.
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Assessing the ability of global chemistry models to reproduce large sfedé&ures of Q, CO, Ckl and
oxygenated compounds by a comparison to CARIBIC data

Peter van Velthoven *, F. Alkemade !, M. van Weele *, S. Szopa ?, T. Elias 2, A. Zahn *, T. Schuck 3, C.
Brenninkmeijer ® and the CARIBIC and HYMN teams

(1) KNMI, Royal Netherlands Meteorological Institute, de Bilt, the Netherlands

puj;
w»
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France

(3) Max Planck Institute for Chemistry, Atmospheric Chemistry Division, Mainz, Germany
(4) Institute for Meteorology and Climate Research, Forschungszentrum Karlsruhe, Karlsruhe, Germany

Due to a lack of systematic observations, the model simulated budgets of key chemical species in the
upper troposphere/lower stratosphere region are still highly uncertain. Critical diagnostics for the
quality of the atmospheric chemistry model simulations include the observed large scale gradients of O3,
CO and CH,, and the abundance of oxygenated compounds.

One of the goals of GEOMON Activity 5 (Evaluation of forward models with GEOMON data) is to
demonstrate the use of CARIBIC observations for the evaluation of global atmospheric chemistry
models. The CARIBIC (Civil Aircraft for the Regular Investigation of the atmosphere Based on an
Instrumented Container) project performs regular intercontinental flights with an instrumented
passenger aircraft at altitudes of about 9-12 km, corresponding with the tropopause region at mid-
latitudes. It provides a unique extensive set of simultaneous observations of chemical compounds,
including greenhouse gases, ozone depleting substances, aerosols, and their precursors. Phase 2 of
CARIBIC now covers several years from 2005 onward. The CARIBIC-2 observations, have been used to
evaluate the ability of two global chemistry models (TM5 and LMDz-INCA) to simulate the seasonal
variations, inter-hemispheric differences and the vertical distributions of CH,, CO, O; and acetone. For
these model simulations use has been made of novel, mainly natural, methane emission data sets
developed within the EU HYMN (Hydrogen, Methane and Nitrous oxide) project.
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Effects of relative humidity on aerosol light scattering and its importance for the comparison of
remote sensing with irsitu measurements

P. Zieger', K. Clemer?, Y. Selami®, U. Friess®, H. Irie*, B. Henzing®, R. Fierz-Schmidhauser®, G. de Leeuw?®, U.
Baltensperger’, and E.Weingartner*

! paul Scherrer Institut, Laboratory of Atmospheric Chemistry, Villigen, Switzerland
2 Belgium Institute for Space Aeronomy, BIRA-IASB, Brussels, Belgium
® University of Heidelberg, Institute of Environmental Physics, Heidelberg, Germany

* Japan Agency for Marine-Earth Science and Technology, Research Institute for Global Change,
Yokohama, Japan

® TNO, Utrecht, The Netherlands
® Finnish Meteorological Institute, Climate Change Unit, Helsinki, Finland

In the field, in-situ measurements of aerosol light scattering are often performed under dry conditions
(relative humidity RH < 30-40%) which differ from the ambient ones. Since ambient aerosol particles
experience a hygroscopic growth at enhanced RH, their microphysical and optical properties - especially
the aerosol light scattering - are strongly dependent on RH. The knowledge of this RH effect is of
eminent importance for climate forcing calculations or for the comparison of remote sensing with in-situ
measurements.

Here, we will present results from the Cabauw Intercomparison Campaign of Nitrogen Dioxide
measuring Instruments (CINDI, June-July 2009, Cabauw, The Netherlands), which was partly initiated by
GEOmon. During this campaign different remote sensing and in-situ instruments were used to derive
atmospheric parameters mainly NO, but also aerosol properties. The aerosol in-situ measurements were
performed in the basement of the Cabauw tower (inlet height ~ 60 m). The aerosol scattering coefficient
was measured dry and at various, predefined RH conditions between 20 and 95% with a recently
developed humidified nephelometer (WetNeph, Fierz-Schmidhauser et al., 2009) and with a second
nephelometer measuring at dry conditions. In addition, the aerosol absorption coefficient was measured
by a multi-angle absorption photometer (MAAP). This combination of measurements allows the
determination of the aerosol extinction coefficient at ambient RH.

Three MAX-DOAS (multi axis differential optical absorption spectroscopy) instruments retrieved vertical
profiles of the aerosol extinction coefficient during CINDI. The retrieved aerosol extinction
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corresponding to the lowest profile layer can now be directly compared to the in-situ value, which is
now re-calculated to ambient RH.

References:

Fierz-Schmidhauser, R., Zieger, P., Wehrle, G., Jefferson, A., Ogren, J. A., Baltensperger, U., and Weingartner, E.: Measurement
of relative humidity dependent light scattering of aerosols, Atmos. Meas. Tech. Discuss., 2, 2161-2190, 2009.

Integrated long term observations for assessing the impact of atmospheric aerosol on climate and
environment

Gelsomina Pappalardo, Consiglio Nazionale delle Ricerche ¢ Istituto di Metodologie per I'Analisi
Ambientale (CNR-IMAA)

The present knowledge of the aerosol distribution is far from sufficient to properly estimate the role of
aerosols in changes of the global and regional environmental conditions and climate.

The complexity of the problem requires a synergistic approach of satellite and ground-based
observations together with model calculations.

EARLINET and AERONET co-located data provide an optimal benchmark for comparison and integration
of passive and active remote sensing techniques for study of aerosol impact on radiation budget. First
comparisons of aerosol optical depth at a subset of AERONET /EARLINET sites has been performed,
allowing us also to discuss the representativeness of the data.

EARLINET correlative measurements for CALIPSO, started in June 2006, provide a statistically significant
data base of correlated measurements to be used for the validation and full exploitation of the CALIPSO
mission and for supporting the continuous, harmonized observation of aerosol and clouds with active
remote-sensing techniques from space over the next decade, including CALIPSO, ADM-Aeolus, and
EarthCARE.
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Learning what to integrate and when: perspective$ an excoordinator
Peter Rayner, LSCE

GEOMON is an unusual Integrated Project because it does not address a focused, scientific question.
Instead it proposes to integrate a series of streams of observations and their associated communities.

In this talk | will briefly review the history of the effort and give my assessment of its success. | will
argue that we underestimated the transaction cost of integrating these communities. Using the analogy
of the carbon-cycle research community in Europe | will argue that the greatest benefits of GEOMON are
intangible and will probably not appear until after the end of the project. Finally | will suggest that
headline science questions are still the best way to integrate different communities and make some
more or less outrageous suggestions for such questions.

Global Methaneg the monitoring challenges
Euan G. Nisbet,
Dept. of Earth Sciences, Royal Holloway, Univ. of London, Egham TW20 0EX, UK

Methane is important, both as a major anthropogenic greenhouse gas, and also for its role in the natural
atmosphere, being strongly implicated in rapid past global changes. NOAA data (Dlugokencky, pers
comm.) show that show that, after a decade of near-zero growth, globally averaged atmospheric
methane increased by ~7 ppb yr™ during 2007 and 2008. During the first half of 2009, globally averaged
atmospheric CH, was ~7 ppb greater than it was in 2008, suggesting that the increase continued in 2009.
Methane sources are widely distributed. Anthropogenic sources include gas leaks (especially in the
Arctic, North Sea and Middle East), coal mines, landfills, ruminants such as cows and sheep, and rice
fields. These are well-located but many fluxes (e.g. cows, gas leaks) are poorly constrained. Natural
sources, such as tropical and boreal wetlands, are usually geographically distinct from anthropogenic
emissions. Some quasi-natural sources, such as tropical grassfires, are mainly human-created, but
strongly dependent on meteorology.

The challenges of monitoring methane lie in identifying sources by type, location and seasonality, and in
verification of UNFCC emissions declarations. To monitor emissions and to verify emissions declarations,
both mixing ratios and isotopes need to be measured, and then interpreted by local, regional and global
modelling and also trajectory studies. In situ measurement, aircraft sampling, and remote sensing

Page | 14



—_—

A ——— P B ’:; /& ﬁwh%@fﬁrngb

(satellite and upward-looking) are all needed to monitor methane, but the main requirement is highly
accurate inter-compared networks providing measurements of mixing ratios and isotopes in the
boundary layer. New instrumentation is making continuous measurement of CO, and CH,; mixing ratios
simpler and less expensive.

There are large gaps in monitoring, many of them in areas of strong CH, emissions, such as the tropics
and Siberia. In particular, there are only a handful of continuously measuring stations in the tropics
where there are very few long-term land-based time series. Isotopic monitoring is very limited, both in
the tropics and the Arctic, to discriminate between sources. Most information from the tropics is from
US NOAA flask time series, supplemented by retrievals of total column CH, from irradiances collected by
spectrometers on satellites such as SCIAMACHY onboard ENVISAT. Satellites are less useful in the Arctic,
especially as sources such as gas leaks can be in winter when sunlight is absent. Overall, there is much
need for better in situ coverage, especially in the tropics by continuous instruments, and for much
better isotopic monitoring worldwide.

Pragmatic observation operators for remotely sensed data
J.-C. Lambert, S. Vandenbussche, C. De Clercg, and T. von Clarmann

The comparison of atmospheric observations acquired by different measurement systems, e.g. for
validation purposes, and the evaluation of modelling results with those observations, e.g. in a data
assimilation system, often assume that the measured information concentrates around some simple
geolocation: around the monitoring station at which a spectrometer is operated, around the ground
footprint of a nadir scanning satellite, or around the tangent point of a limb scanning balloon or satellite.
In reality, ground and satellite remote sensing yield a smoothed and discrete perception of the actual
distribution and variability of atmospheric species. The combination of atmospheric composition data
characterised by different smoothing and sampling properties poses significant challenges in presence of
large variability and gradients. This talk aims at increasing awareness to important data combination
issues. So-called Observation Operators, which describe mathematically multi-dimensional aspects of
the retrieved atmospheric information, are proposed for different satellite measurement techniques.
The benefit gained by using such observation operators is demonstrated through practical illustrations
of satellite validation.
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Variability and trends in the Brewebobson circulation, deduced from measurements of stigpberic
NG, and implied NOy in Antectic summer

Howard K. Roscoe & Peter A. Cook, British Antarctic Survey

The Brewer-Dobson circulation carries trace gases, including CFCs and greenhouse gases, from the
troposphere to stratosphere and within the stratosphere from equator to pole. Global models predict
its speed to increase in the 21* century due to the action of increased greenhouse gases. Changes in its
speed can be deduced from changes in the amounts of stratospheric NOy that is produced by photo-
oxidation of N,O brought from the troposphere. We analyse NO, measurements from 1990 to 2007
made by a zenith-sky spectrometer in the Antarctic. The NO, and NOy amounts have large inter-annual
variability, and a broad maximum in 2000-2001, with little overall trend. The pattern signifies similar
changes in speed of the Brewer-Dobson circulation but with opposite sign - a broad minimum near
2000. Multiple regressions show large correlations with solar and QBO indices, and a weaker correlation
with ENSO. There remains a large unexplained cycle of period >17 years.

Trend analysis of stratospheric BrO: Comparison between SCIAMACHY Limb and -gesatd UY
Visibleobservations

F. Hendrick, M. De Maziére, N. Theys, and M. Van Roozendael

Belgian Institute for Space Aeronomy (IASB-BIRA), 3 Avenue Circulaire, B-1180 Brussels, Belgium
(franch@oma.be)

A. Rozanov, B.-M. Sinnhuber, H. Bovensmann, and J. P. Burrows

Institute for Environmental Physics, University of Bremen, Bremen, Germany

P. V. Johnston and K. Kreher

National Institute of Water and Atmospheric Research (NIWA), Omakau, New Zealand

Atmospheric bromine together with chlorine are known to be largely responsible for the depletion of
stratospheric ozone. Although present in much smaller quantities than chlorine, stratospheric bromine
significantly contributes to the global ozone loss owing to its much higher ozone depletion potential
relative to chlorine.
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In the present study, a trend analysis is performed of stratospheric bromine monoxide (BrO) columns
retrieved from SCIAMACHY limb and ground-based UV-visible observations. BrO is the most abundant
inorganic bromine species during daytime and is therefore representative of the total inorganic bromine
loading Bry. We focus on SCIAMACHY observations collocated with three GEOmon stations where long-

term times-series of ground-based UV-visible measurements of stratospheric BrO are available:
Harestua (60°N, 11°E), Observatoire de Haute Provence (44°N, 6°E), and Lauder (45°S, 170°E). Before
2001, a positive trend of about +2%/year is inferred over the three stations from ground-based UV-
visible observations while after 2001, a negative trend of about -1%/year is found in SCIAMACHY and
ground-based data sets. Given the mean age of air in the stratosphere, this decline is consistent with the
decrease of long-lived bromine source gases (methyl bromide and halons) observed at the Earth’s
surface since 1998. These findings provide firm evidence that the effects of the Montreal Protocol
restrictions on brominated substances have now reached the stratosphere.
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Abstracts C Poster Presentations

(Internal presenters only)

Evaluation of satellitebased aerosol products against sunphotometer measurements
F.M. Bréon, A. Vermeulen, J. Descloitres

We provide an evaluation of current operational aerosol products from MODIS, Parasol, SEVIRI, CALIPSO
and MERIS. These satellite products are compared to ground-based measurements provided by
AERONET, used as the reference data set. The quantitative analysis is based on scatter plots, and
statistical indicators. We use several aerosol parameters; i.e. the Aerosol Optical Thickness (AOT) at
various wavelengths, the Angstrom exponent, fine mode AOT and quality indicator when available. The
Angstrom exponent provides information on the aerosol size and the inherent information on dominant
aerosol type.

MODIS and Parasol estimates of the optical depth or the Fine Mode optical depth are of similar quality.
Overall, it appears that MODIS products are of slightly better quality over the oceans because Parasol
estimates are affected by a high bias present for all ranges of optical depth, even for the clear
atmospheres. Interestingly, there is no such bias for the Fine Mode estimates, so that the Aerosols and
MODIS products have a very similar quality for these parameters. Over land, MODIS provides both a
total and Fine Mode optical depth estimates, while Parasol provides only the Fine Mode. The total
optical depth from MODIS appears of similar quality over land as it is over the ocean, showing a
correlation with sunphotometer measurements around 0.8. On the other hand, the Fine Mode estimate
from Parasol is much better than that from MODIS. This result suggests a combined product from
MODIS and Parasol with the total optical depth from MODIS complemented by the Fine Mode estimate
from Parasol.

On the other hand, MERIS and CALIPSO optical depth product are very little related to the
sunphotometer measurements. MERIS shows a very large noise in the retrieval that is significantly
reduced by spatial averaging, although not enough to reach a data quality similar to that of MODIS or
Parasol. As for Calipso, this instrument provides some information on the vertical distribution of the
aerosol but appears poorly suited to provide an estimate of the column optical depth.

The SEVIRI instrument onboard the Meteosat geostationary satellite is used to generate an estimate of
the optical depth every 15 minutes. This temporal resolution is very much better than that provided by
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the polar satellites that carry MODIS or Parasol. It can be of great value for some applications that
require such frequent observations. The product quality is not as good as that from MODIS or Parasol,
but nevertheless rather high. Our analysis indicates that poor retrievals are provided over turbid waters
and that the optical depth estimates for dust are biased high. These default have a significant impact on
the statistics and should be corrected.

Characterisation of the Weybourne Atmospheric Observatory; air mass sectors, seasonal variation and
long range transport

Zoé L. Fleming (1), Paul S. Monks (1), Rebecca Wilson (2), Roland J. Leigh (3), Brian J. Bandy (4), Katie
Read (5), James Lee (5), Lucy Carpenter (5)

(1) National Centre for Atmospheric Science (NCAS), Department of Chemistry, University of Leicester, UK
(2) Department of Chemistry, University of Leicester, UK

(3) Earth Observation Science, Space Research Centre, Department of Physics & Astronomy, University of
Leicester, UK

(4) National Centre for Atmospheric Science (NCAS), School of the Environment, University of East Anglia
(UEA), UK

(5) National Centre for Atmospheric Science (NCAS), University of York, UK

The UK Met office's NAME atmospheric dispersion model has been used to develop station footprints
for the Weybourne atmospheric trace gas observatory. Model output was captured for every 3 hours of
a period of 3 years, tracking air mass origin for the previous 10 days. Monthly integrated footprints were
constructed in order to classify the most common air mass directions and pathways and the seasonal
variation at the station.

Classification of the air mass origins at any given moment at these two long term measurement stations
helps to explain short-term changes in many of the trace gases and allows the comparison of similar air
masses over the years. Long term trends can be extracted from this and changes in the ratios and
concentrations of these trace gases can be studied in a consistent manner. One aim is to separate the
clean North Sea/ Arctic sector from the polluted UK and European air masses and monitor its trends.
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Very large warming in Antarctic migroposphere in winter: PSCs are implicated

Howard K. Roscoe & Tom A. Lachlan-Cope, British Antarctic Survey

Recent discoveries show that over the last 30 years Antarctic mid-tropospheric temperatures in winter
have increased by 0.5 degC/decade. This is very much larger than global or hemisphere-wide trends
over the same time period. The reasons for this large warming are not understood - a climate model run
with increased greenhouse gases gives a warming of only 0.2 degC/decade. Increased polar
stratospheric clouds (PSCs) are a possible cause because the increase in greenhouse gases that has
taken place in the last 30 years acts to cool the stratosphere and so to increase PSCs. A preliminary
model run with increased cloud in the stratosphere showed a warming that partly explains the
observations. More model runs, including a proper representation of PSCs, are needed to confirm that
PSCs are indeed responsible.

Monitoring the 4-D aerosol distribution: Synergetiase of MODIS AOD, -situ PM observations and
the chemical transport model LOTEERVRGO

E.C.J.Hendriks, R.M.A. Timmermans, A.J. Segersand M. Schaap
TNO Built Environment and Geosciences, PO-Box 80015, 3508 TA, Utrecht, The Netherlands

Monitoring aerosols over wide areas is important both for the assessment of exposure of the population
to PM and for the assessment of climate forcing by aerosols. Present monitoring techniques —when
independently used- are not sufficient to capture the high variability of aerosol fields in space and time.
Synergetic use of ground-based observations (in-situ and surface remote sensing), satellite instruments
and models is useful to increase the knowledge on the 4-D distribution of aerosols.

In the line of striving for an optimal synergy between the available tools for the monitoring of the 4-D
aerosol field over the European region, we investigate the impact of the use of ground-based PM
observations and MODIS AOD in combination with the LOTOS-EUROS chemistry transport model. For
this purpose we applied the ensemble Kalman filter (EnKF) data-assimilation technique where we have
applied random noise to the emissions of aerosol precursors to define the ensemble and therewith the
model uncertainty.

Previous studies have shown the added value of the data-assimilation of in-situ PM observations and
that of MODIS AOD in the LOTOS-EUROS model for PM2.5 and PM10. Within the EU-FP6 project
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GEOmon, we evaluate the added value of combining the assimilation of both in-situ observations and
MODIS AOD (collection 5) for the construction of 4-D information of the aerosol distribution. In
addition, we explore the possibilities of the assimilation of EARLINET data, which will allow for more
detailed information on the vertical aerosol profile.

During the first stage of this study we have determined the quality and suitability of the MODIS AOD
measurements for assimilation in the LOTOS-EUROS model. For this, we have compared the collection 5
datasets from terra and aqua MODIS for the year 2006 with ground-based measurements from the
AERONET network. In comparison to the earlier study on MODIS collection 4 for year 2003, the quality
of the satellite data has improved and a bias was no longer visible. Temporal correlation between
MODIS AOD and AERONET data is 0.80 for both instruments, the spatial correlation is 0.81 and 0.73 for
terra and aqua MODIS respectively. The improved quality is promising for successful results on the data-
assimilation.

We will present further details on this comparison and the results of the synergetic data-assimilation
technique at the assembly.

CityZen: Megacity Influences on Regional and Global Air Pollution and Climate
Erika von Schneidemesser, Paul S. Monks
Atmospheric Chemistry Group, Department of Chemistry, University of Leicester, Leicester, LE1 7RH

megaCITY Zoom for the ENvironment (CITYZEN) is a collaborative project aimed at improving the
understanding of the impact of megacities (cities with populations greater than 10 million) on the
regional and global environment in terms of air pollution and climate. To do this the project partners
are using regional and global models with varying emissions scenarios, as well as ground-based and
satellite-based observational data to investigate the impact of megacities. Four focus areas are being
studied including the Benelux region, the Po Valley region, the Pearl River Delta area in China, and
greater London in the UK. This poster will show a comparison of ground-based VOC and CO
measurements in global megacities. Striking similarities in VOC emissions normalized to CO were found.
More detailed analysis of observations from the London area showed an 11-year trend of decreases in
VOCs and CO. As important ozone precursors, changes in VOC concentrations have impacts on ozone
formation and the oxidizing potential of the atmosphere. As anthropogenic VOC concentrations are
reduced it is expected that biogenic VOCs become more important to ozone formation. All of these
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changes have important policy implications for air pollution control. The work shows the structures and
requirements for data from such projects as GeoMon.

The retrieval of aerosol optical properties from MAXDOAS measurements during the CINDI campaign
K. Clémer?, C. Fayt', F. Hendrick',C. Hermans', G. Pinardi*, R. Spurr?, M. Van Roozendael*

'BIRA-IASB, Belgium Institute for Space Aeronomy, Brussels, Belgium

°RT Solutions Inc., Cambridge MA, USA

Ground-based multi-axis differential optical absorption spectroscopy (MAXDOAS) has been shown to be
a key tool to retrieve not only trace gas vertical profiles, but also aerosol optical properties. This remote
sensing technique combines measurements of the scattered sunlight in the UV-visible spectral range for
different line-of-sight (LOS) directions from the horizon to the zenith, resulting in an increased sensitivity
towards atmospheric absorbers that are present in the lower troposphere.

The observed trace gas absorptions depend on both, the trace gas absorption cross-sections and the
length of the light path. The latter is influenced by the presence of aerosol. Consequently information on
the aerosol can be derived from the absorptions of a trace gas with a well-known vertical distribution,
such as, 0,-0,. Evidently, at the same time, the retrieval of the aerosol optical properties becomes a
necessity to enable the retrieval of the vertical profiles of trace gases such as, NO, and HCHO. The
MAXDOAS measurements are therefore relevant for both GEOmon Activity 2 and 3.

In June and July 2009 an inter-comparison campaign of NO, measuring techniques was held in Cabauw
(the Netherlands). As aforementioned the retrieval of trace gas vertical profiles from MAXDOAS
measurement requires a good knowledge of the aerosol optical properties. Therefore multiple
instruments measuring aerosol properties, such as multiple MAXDOAS instruments, a sunphotometer, a
Raman LIDAR, and a nephelometer, were operated simultaneously.

Here we will demonstrate how aerosol optical properties can be retrieved from MAXDOAS
measurements. The strengths and weaknesses of the method will be discussed. In addition we will show
the first results of the inter-comparison of aerosol extinction vertical profiles and total aerosol optical
depths retrieved from different measurement techniques.
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The GEOmon distributed data centre
A. Fahre Vik *, M. Fiebig", K. Terseth' and A.M. Fjeeraa®
Norwegian Institute for Air Research, PO Box 100, N-2027 Kjeller, Norway

The GEOmon distributed database is a web portal that enables search for and retrieval of atmospheric
composition data across databases. It builds on existing infrastructures with long-term perspective on
operations, simplifies the data upload- and download procedures and provides visibility to all data

providers, participating scientists and programmes. The GEOmon database also provides the data users
Rapid Delivery data (non-validated preliminary data with short delay after measurement).

The GEOmon distributed database web portal is developed and maintained at NILU. It offers access to
GEOmon funded and other data stored at NILU, as well as access to external database through queries
of metadata. The GEOmon data management and integration activities are built on existing
infrastructures with a long-term perspective on operations and have established data sharing
agreements between existing databases e.g. NDAAC and WDCGG.

Exploitation of CARIBIC measurements to validate dation of acebne concentrationby the LMDz
INCA ChemistAfransport Model

Thierry Elias(1), Sophie Szopa(1), and the CARIBIC team

oMU [{/ 9% [ QhNX¥S RSa -arSwiedFranfeNA > OoNGIGDP TMHI GMMPM

One of the objectives of the LSCE contribution in the WP5.1 of the GEOmon Project is to exploit data
acquired by the CARIBIC experiment to evaluate spatial and temporal distributions of acetone
concentrations simulated in the upper troposphere by the global chemistry-transport model LMDz-INCA.
The CARIBIC project provides measurements of acetone concentration, acquired onboard a commercial
airplane during approximately one intercontinental flight (round trip) per month. Around 600 h of data
is currently available. Most flights were done to Asia: to South China Sea in 2006 and 2007, and to South
India in 2008. Simulated acetone concentrations are computed by the LMDz-INCA chemistrytransport
global model at a 3.75°x2.5° horizontal resolution and on 19 altitude levels. 30- minute temporal
resolution results were either interpolated to the flight tracks either averaged at the
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238-hPa level for providing regional maps of daily means. Modelling is overall able to capture the annual
cycle of the manifestation of the South Asian plume along the Chinese coast, despite a systematic
overestimation of the acetone load by 10- 30%. Minimum is observed in winter at around 500 ppt and
maximum in summer around 1200 ppt, with little inter annual variability. Observation and modelling
both agree to indicate high heterogeneities in spatial distribution: acetone concentration might vary by
several hundreds of ppt within 12 hours. Over Europe and Central Asia, modelling badly reproduces
observed acetone concentration variability. Temporary computation of the world budget provides a
mean atmospheric burden of 5 Tg of acetone, with a source /sink strength of 94 Tg / year, resulting in a
19-day mean residence time.

A Study of Planetary Wave Signatures in Stratospheric and Mesospheric Water Vapour at Midlatitudes
by GroundBased Microwave Bdiometers

Evelyn De Wachter, Corinne Straub, Alexander Haefele
and Niklaus Kampfer.
Institute of Applied Physics, University of Bern, Switzerland

The Institute of Applied Physics at the University of Bern in Switzerland built and operates three ground-
based microwave [GBMW] radiometers designed for long-term measurements of stratospheric and
mesospheric water vapour. Two of the three GBMW radiometers are location restricted and based at
Bern, Switzerland [46.88N, 7.46E] and Seoul, S-Korea [37.32N, 126.57E]. The instrument located in Bern
is an NDACC instrument and delivers water vapour profiles to the GEOmon database as part of Activity
4. The third GBMW radiometer is a more compact, campaign-designed instrument, suited for validation
studies. A recent campaign at Table Mountain, California [34.4N, 242.3E] in October 2009, provided the
opportunity to investigate the longitudinal distribution of stratospheric and mesospheric water vapour.
The three midlatitudinal stations are located at a strategical distance of about 120 in geographical
longitude, providing an excellent opportunity for the investigation of planetary wave activity. In this
paper we present a study of signatures of wave activity in the water vapour distribution at these
locations for October 2009.
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Effects of relative humidity on aerosol light scattering in the Arctic

P. Zieger', R. Fierz-Schmidhauser', M. Gysel', J. Strém?, S. Henne®, K.E. Yttri*, U. Baltensperger’, and E.
Weingartner”

'Paul Scherrer Institut, Laboratory of Atmospheric Chemistry, 5232 Villigen, Switzerland
Norwegian Polar Institute, Polarmiljgsenteret, 9296 Tromsg, Norway

*Empa, Laboratory for Air Pollution and Environmental Technology, Uberlandstrasse 129, 8600
Dlbendorf, Switzerland

*Norwegian Institute for Air Research, Dept. Atmospheric and Climate Research, P.0. Box 100, 2027
Kjeller, Norway

Aerosol particles experience hygroscopic growth in the ambient atmosphere. Their optical properties -
especially the aerosol light scattering - are therefore strongly dependent on the ambient relative
humidity (RH). In-situ light scattering measurements of long-term observations are usually performed
under dry conditions (RH<30-40%). The knowledge of this RH effect is of eminent importance for
climate forcing calculations or for the comparison of remote sensing with in-situ measurements. This
study combines measurements and model calculations to describe the RH effect on aerosol light
scattering for the first time of aerosol particles present in summer and fall at the high Arctic. For this
purpose, a field campaign was carried out from July to October 2008 at the Zeppelin station in Ny-
Alesund, Svalbard. The aerosol light scattering coefficient Sg,(l ) was measured at three distinct
wavelengths (I = 450, 550, and 700 nm) at dry and at various, predefined RH conditions between 20%
and 95% with a recently developed humidified nephelometer (WetNeph) and with a second
nephelometer measuring at dry conditions (DryNeph). In addition, the aerosol size distribution and the
aerosol absorption coefficient were measured. The scattering enhancement factor f(RH,| ) is the key
parameter to describe the RH effect on S,(l ) and is defined as the RH dependent ssp(RH,I) divided by
the corresponding dry Sg,(RHdry,| ). During our campaign the average f(RH=85%,| =550nm) was
3.24+0.63 (mean * standard deviation) at RH=85%, and no clear wavelength dependence of f(RH,| ) was
observed. This means that the ambient scattering coefficients at RH=85% were on average about three
times higher than the dry measured in-situ scattering coefficients. The RH dependency of the recorded f
(RH,l ) can be well described by an empirical one-parameter equation. We used a simplified method to
retrieve an apparent hygroscopic growth factor g, defined as the aerosol particle diameter at a certain
RH divided by the dry diameter, using the WetNeph, the DryNeph, the aerosol size distribution
measurements and Mie theory. With this approach we found on average for g values of 1.61+0.12
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(mean # standard deviation). No clear seasonal shift of f(RH,| ) was observed during the 3-month period,
while aerosol properties (size and chemical composition) clearly changed with time. While the beginning
of the campaign was mainly characterized by smaller and less hygroscopic particles, the end was
dominated by larger and more hygroscopic particles. This suggests that compensating effects of
hygroscopicity and size determined the temporal stability of f(RH,| ). During sea salt influenced periods,
distinct deliquescence transitions were observed. At the end we give a method on how to transfer the
dry in-situ measured aerosol scattering coefficients to ambient values for the aerosol measured during
summer and fall at this location.

Preliminary comparisons of the errdoudgets associated with grounbased FTIR measurements
atmospheric HCI and HF profiles at Tle de la Réunion and Jungfraujoch

Gauthier Vanhaelewyn®, Pierre Duchatelet®, Nicolas Kumps'”, Cindy Senten®, Corinne Vigouroux®,
Bart Dils™, C. Hermans"”, Philippe Demoulin®, Emmanuel Mahieu®, Martine De Maziére®”

Belgian Institute for Space Aeronomy (BIRA-IASB), Brussels, Belgium
University of Liege, Institute of Astrophysics and Geophysics, Liege, Belgium

The Fourier Transform Infra Red (FTIR) remote measurements of atmospheric constituents at the
observatories at Saint-Denis (20.90°S, 55.48°E, 50 m a.s.l., Tle de la Réunion) and Jungfraujoch (46.55°N,
7.98°E, 3580 m a.s.l., Switzerland) are affiliated to the Network for the Detection of Atmospheric
Composition Change (NDACC). The responsible scientists deliver retrieved vertical concentration profiles
of constituents that are important players in the stratospheric ozone cycle, on a regular, rapid delivery
basis to the GEOmon data center, and — once consolidated — to the NDACC database. For the users of
the data and in particular for trend analyses, it is important that errors and uncertainties associated to
these data are well characterized.

In this poster we therefore present a preliminary study of the comparison of errors on retrieved vertical
concentration profiles of HCl and HF (up to 100 km altitude) between Saint-Denis and Jungfraujoch.
Both HCI and HF originate from photolysis of organic Cl- and F-containing source gases (e.g. CFCs and
HCFCs) in the stratosphere. These reservoir species are used as indicators for the amount of emitted
organic precursor gases.

At both stations, we have used the same retrieval algorithm, namely SFIT2 v3.92 developed jointly at the
NASA Langley Research Center, the National Center for Atmospheric Research (NCAR) and the National
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Institute of Water and Atmosphere Research (NIWA) at Lauder, New Zealand, and error evaluation tools
developed at the Belgian Institute for Space Aeronomy (BIRA-IASB). The error components investigated
in this study are: smoothing, noise, temperature, instrumental line shape (ILS) (in particular the
modulation amplitude and phase), spectroscopy (in particular the pressure broadening and intensity),
interfering species and solar zenith angle (SZA) error. We will determine if the characteristics of the sites
in terms of altitude, geographic locations and atmospheric conditions produce significant differences in
the error budgets for the retrieved HCl and HF vertical profiles.

Monitoring POLLUTION using A SAOZ Zenith sky spectometer
F. Goutail, A. Pazmino, A. Griessfeller, D. lonov, K. Clemer, M. Van Roozendael

The main objective of the SAOZ uv-visible spectrometers is the measurement twice a day, during sunrise
and sunset, of the stratospheric ozone and NO2 columns by zenith sky differential optical absorption
spectroscopy. Since 1988, about 20 instruments have been installed at various latitudes on the globe, in
remote stations, far from polluted sources. These observations have been used extensively to validate
various atmospheric chemistry satellite instruments such as TOMS, GOME, SCIAMACHY and MIPAS.
Recently, new nadir viewing satellite instruments are providing NO2 maps with a high spatial resolution
and are thus able to show large inhomogeneities and high values in the NO2 fields around specific cities
or regions, mostly related with polluted areas. These observations have to be validated.

A method has been developed to separate the NO2 tropospheric and stratospheric contributions. SAOZ
instruments have participated to the GEOMON/NDACC/ESA CINDI campaign in Cabauw, Netherland.
SAQZ tropospheric columns have been compared to the local in-situ measurements, the integrated
MAXDOAS, sondes and Lidar profiles and to satellite measurements (OMI, SCIAMACHY and GOME 2) in
order to assess the quality and limitations of each method.

Validation of satellite total ozone and NO2 data with groudzhsed SAOZ network
F. Goutail, D. lonov', A. Pazmino, J.-P. Pommereau, , M. Pastel, F. Hendrick, M. van Roozendael

SAQOZ is a ground-based UV-Visible zenith-sky spectrometer deployed between 1988 and 1998 at a
number of NDACC stations at all latitudes on the globe. The instrument is providing ozone and NO2 total
columns at sunrise and sunset using the Differential Optical Absorption Spectroscopy (DOAS) technique
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in the visible spectral range. SAOZ observations have been used extensively to validate various
atmospheric chemistry satellite instruments such as nadir viewing TOMS, GOME, SCIAMACHY and OMI
satellite spectrometers.

In the frame of the NDACC (Network for the Detection of Atmospheric Composition Change) UV-Visible
working group, a tentative homogenization of ozone and NO2 processing of all UV-Vis zenith sky
spectrometers has been initiated. The first recommendation is concerning the total ozone retrieval. A
significant change for the SAOZ network is the use of different cross-sections (O3, H,0, O4, and ring
calculations) and a different spectral window fitting which leads to a recalculation of the slant columns.
In addition, it is recommended to use a climatological air mass factor (AMF) for O3 instead of an annual
AMF usually used in standard SAOZ processing.

Here we present the results of comparisons between TOMS (since1988), GOME (since1995),
SCIAMACHY (since2002), OMI (since2004), GOME2 (since 1996) and SAOZ at all latitudes — tropics, mid-
latitudes and polar regions - in both hemispheres. For ozone, the results show the impact of the NDACC
recommendations on the differences between ground-based SAOZ and measurements from space.

Comparing free troposhperic measurement data of ozone with in situ surface data for selected sites
across Europe

A. du Piesanie', A. Piters", S. Henne?
'KNMI ¢ Royal Netherlands Meteorological Institute
% Empa - Swiss Federal Laboratories for Materials Testing and Research

Free tropospheric data for ozone measured by ozone sondes and carbon monoxide measured remotely
by Fourier-transform infrared spectrometer (FTIR) are compared to air quality in situ ground based data
obtained from the European Environmental Agency respectively.

Comparisons were done for selected sonde and FTIR sites across Europe, and compared with the three
closest in situ sites provided they are within a 250 km radius of the sonde or FTIR sites. Preliminary
comparisons of ozone between the sonde and in situ measurements show a good agreement in general
for most locations. The few cases where measurements do not correlate well are investigated and
possible reasons for these inconsistencies in terms of the site locations and co-locations (geographical
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features of these sites, for example elevation or distance differences), day-to-day variation (of ozone)
and other possible local influences are discussed.

A method for comparing the in situ data with free tropospheric data for the selected sites is suggested,
as well as additional suggestions for the few particular sites where additional conditions may be taken
into account.

Satellite-lidar monitoring of stratospheric temperature: impact of regional variability
B.M. Funatsu, C. Claud, P. Keckhut, W. Steinbrecht

The stratosphere has been cooling signifantly over the last three decades due to changes in
stratospheric ozone, well-mixed greenhouse gases, water vapor and sea surface temperatures.
However, the present reduction of anthropogenic halogen loading should lead to ozone recovery and
subsequent changes in the cooling rates. This effect may be counter-balanced by the increasing
concentrations of greenhouse gases, thus adding to the uncertainty as to whether the stratosphere will
stop cooling or not. Since changes in stratospheric temperature and dynamics impact the climate, a
precise monitoring of stratospheric temperature is of essential importance.

The only global long-term source of temperature of the middle atmosphere is provided by satellites.
Since the late 1990s one main source of satellite-based upper air temperature records is the Advanced
Microwave Sounding Unit (AMSU). It has replaced the Stratospheric Sounding Unit (SSU) and has an
improved vertical and horizontal resolution.

Another source of temperature throughout the stratosphere (30-80km) is provided by the surface-based
lidar measurements. There is a limited number of stations and time series are available for one or two
decades, and they will continue in the future.

There is a need for an improved understanding of the reliability of the data used for assessing the
trends. This study is part of this effort and aims at better characterizing the impact of the temporal and
spatial sampling of the lidar data on the trend calculations. Temporal sampling is associated with the
fact that lidar measurements are made in nights with clear sky only, and the spatial sampling results
from the fact that this is a localized measurement. To this end, lidar observations of two close stations
(Hohenpeissenberg and Observatoire de Haute-Provence) are inter-compared and also compared with
AMSU brightness temperatures which provide twice-daily (ascending and descending passes)
observations, independent of cloud cover. While part of the differences between the measurements
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performed by the two lidars are due to the temporal sampling, it is shown that, especially in winter,
these stations may sample different atmospheric conditions. This points to the need of having a dense
lidar network for reliable trends determination.

NG, VCD trends from Izafia Northern Subtropical Observatory
M. Gil*, M. Navarro?, O. Puentedura®, M. Yela! and E. Cuevas®

Trends from 17 years of reanalysed and homogenised NO, data measured since 1993 at the NDACC
observatory of Izafia (282N, 162W, 2370 m.a.s.l) have been estimated by multiple regression techniques.
After subtracting annual and semi-annual photochemical cycle, annual 3-month shifted cycle due to
change in upper temperature changes, QBO, ENSO, Pinatubo and 11-years solar cycle contribution,
trends are found to be of -3.6 and -4.3 % per decade for am and pm data, respectively with an estimated
error in the trend of 1-1.3%. These results are contrary of what could be expected considering that N20
(tropospheric source for NOx), is increasing at a rate of +2.4%/decade. However it follows the general
behaviour of other Northern Hemisphere data based on the same technique. In particular, results are in
quite good agreement with Mauna Loa results, located in the Northern Hemisphere Tropical Belt
(Kreher et al. 2008). As expected, most contribution to the NO, variability comes from seasonal cycle,
while ENSO and 11-years solar cycle have a negligible contribution. QBO, on the contrary, displays a
clear positive signature when using the 10 hPa winds dataset. NO, increases during the positive phase
(Westerlies) of the QBO. The pm/am ratio increases during the QBO East phase suggesting an increase in
temperature, an increase in ozone, or both.

A new constituting LIDAR network for global aerosol observation and monitoring: LEONET
S. Lolli1, L. Sauvage:
1LEOSPHERE, 76 Rue Monceau, 75008, Paris, France

In order to observe and monitoring the direct and indirect impact of natural and anthropogenic aerosols
on the radiative transfer and climate changing, it is necessary a continuous worldwide observation of
the microphysical aerosol properties. A global observation it is of great support to the actual research in
climate and it is a complement in the effort of monitoring trans-boundary pollution, and satellite
validation, valorizing the use of lidar and passive sensors networks.
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In this framework, we have created the LEONET program, a new constituting worldwide network of EZ
Lidar™ instruments. These lidars, developed by the French company LEOSPHERE, are compact and
rugged eye safe UV Lidars with cross-polarisation detection capabilities, designed to monitor and
study the atmospheric vertical structure of aerosols and clouds in a continuous way, night and day, over
long time period in order to investigate and contribute to the climate change studies. LEONET output
data, in hdf format, have the same architecture of those of NASA Micro Pulse Lidar Network (MPLNET)
and will be soon available to the scientific community through the AERONET data synergy tool which
provides ground-based, satellite, and model data products to characterize aerosol optical and
microphysical properties, spatial and temporal distribution, transport, and chemical and radiative
properties.

In this work, it is presented an overview of the LEONET products and methodologies as the
backscattering and extinction coefficients; the depolarization ratio, cloud layer heights and subsequent
optical depths, provided to the limit of detection capability from a range of 100 m up to 20 km as well
as the recent automatic height retrieval method of the different Planetary Boundary Layers (PBL). The
retrieval algorithm in the future will be improved integrating, when possible, a measured Lidar ratio
by a co-located sun photometer Further are presented some data examples from several diverse sites
in the network.

Developing Tools to Assess European Ti@es Trends
R.C.Wilson', Z.Flemming®, S.Henne? and P.S.Monks®  email: rew15@le.ac.uk

! Department of Chemistry, University of Leicester, Leicester, UK , > Empa, Air Pollution/Environmental
Technology, Dubendorf, Switzerland

The GEOMON (Global Earth Observation and MONitoring) project has produced a harmonised data set
of trace gases from thirty ground-based measurement stations belonging to a variety of regional,
national and European air quality networks (e.g. EMEP, GAW).

A variety of tools have been developed in R to assess European trace gas trends. Long-term O3, NO, and
CO have been characterised at all sites using lowess regression. Additionally, O; was deseasonalised and
linear trends were fitted to monthly means, 5th and 95th percentiles and quantified. The statistical
significance of the trends including the 95% confidence intervals were also calculated. Trends were
determined for the total time series available in the GEOmon harmonised dataset.
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Twenty-four of these sites comprise data between 1996-2005. Analysis of these restricted sites and
time period provides a characterisation of continental-scale O; trends. However, a reduced number of
sites have statistically significant trends during this limited analysis period.

The RETRO monthly NOx emissions flux at GEOmon harmonised data sites identifies that the rate of NOx
emission flux decreases from the mid 1990's for 15 locations. This may account for the less pronounced,
and reduced statistical significance, of O3 trends during the 1996-2005 period.
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