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Program of the GEIA conference

Monday, October 26

Registration

Opening talks

- . Isaksen (Univ. Oslo): Welcome

- C. Granier (LATMOS, France and NOAA/ESRL, USA) and A. Guenther (NCAR, USA):
GEIA

- P. Middleton (Panorama Pathways, USA): The GEIA network

- M. Maione (Lhiversity. Urbino, Italy): The ACCENT network

- S. Dalsoren (Univ. Oslo): Emissions and environmental modeling: International sea
transportation, the journey from operational profiles to global climate impact

Session: Anthropogenic emissions at differergcales

S. Reis (Invited talk): Sensitivity of atmospheric dispersion models with a high spatial
resolution to temporal emission profilea case study for the UK

Veldeman et al.: Atmospheric Emission Modelling: From Inventories to Air Quality Model
Grids

B. Thiruchittampalam : Anthropogenic emission modelling for Europe at different spatial and
temporal scales

Steenhuisen et al.: Geospatial distribution of emissions. Anthropogenic mercury emission as an
example of a generic problem

Martins et al.: High reslution vehicular emission inventories and their applications on
regional atmospheric models

Lunch

Session: Anthropogenic emissions at different scales (Cont.)

Osses et al., Comparison of-oyad vehicle profiles and emissions collected in twelve cities
worldwide

Gurjar et al.: GHG emissions from cooking fuels used in Indian Megacities: Estimates and
Implications

Assamoi et al.: A new twavheel emission inventory for West Africa for the year 2002
(presented by C. Liousse)

DOAnNgiola et al: Retrofitting ©NG in South America: Positive and negative effects on
emissions at local and regional levels

Skjoeth et al.: Dynamical modeling of ammonia emissions. Can the Danish approach be
extended to Europe?

Markakis et al.: A new emission model for the compilabbmodel ready emission
inventories

Baldasano et al.: The HERMES higsolution emission system: simulating anthropogenic
and biogenic emissions for the Iberian Peninsula, Canary Islands and Europe

Jordanov et al.: Bulgarian National Chemical Weatherdasteng and Information Systein
Model Setup, Emission Inventories, and Preprocessing

Poster session 1



Tuesday, October 27

Session: Longterm variation in emissions

J. F. Lamarque et glinvited talk} Past and future ne@02 emissions for IPCC AR5

Van Aardenne et al.. EDGARVA4.0: a global perspective on emissions in developed and
developing countries

Olivier et al.: Recent trends in anthropogenic emissions of methane in EDGAR 4.0

Petron et al.: How uncertain are the reported emissions of greenhoeséqte UNFCCC?

A lesson from SF6

Steinbacher et alEuropean source allocations and emission estimates for CH4 derived from
in-situ observations at the high Alpine site Jungfraujoch

Yan et al.: Isolating critical uncertainties: emission projectionks baidrivers

Ohara et al.: Longerm and recent changes in anthropogenic emissions in Asia: REAS
inventory, satellite observations, and inverse modeling

Klimont et al.: Discussion of recent trends and-teiadn projections of air pollutants emissions
in Asia

Liousse et al.: Modelling African aerosol using updated fossil fuel and biofuel emission
inventories for 2005 and 2030

Lunch

Session: Biomass burning emissions

Brivio, P. (invited talk): Comparison of global monthly CO emission maps derived from
remoely sensed burned area datasets

Kaiser et al.: Global Real Time Fire Emission Estimation from Fire Radiative Power
Observations

Mieville et al.: Emissions of gases and particles from biomass burning duringttbheeatury
(presented by C. Granier)

Turquedy et al.. Analysis of trace gas emission and transport during biomass burning events
using IASI satellite observations

Hao et al: Emissions of Atmospheric Trace Gases and Aerosols from Biomass Burning in Near
Realtime Based on Redime MODIS Data

Vadrew et al.: Greenhouse Gas Emissions Inventory from Vegetation Burning In India
Estimates from Satellite and Ground Based Observations

Rein et al.: Measurements of Carbon Emissions from Smouldering Peat under Controlled
Laboratory Conditions

Reception, andPoster Session 2



Wednesday, October 28

Session: Inverse modeling and the use of observations to quantify emissions

Mueller et al. (Invited talk): NMVOC emissions estimated from HCHO G@\Hatellite data
Barkley: Satellite measurements of formaldeh§de&hat they tell us about Amazonian
isoprene emissions & the terrestrial biosphere

Lieven et al.: First global observations of ammonia, formic acid and methanol from space
Frost et al.: Evaluation of U.S. NOx emissions with satdiiéieed observations @gmodel
simulations

Keller et al.: Halogenated greenhouse gas emissions over Central Europe inferred from
ambient air measurements and J22 activity at the high alpine site Jungfraujoch

Pison et al.: 2003 to 2005 analysis of methane emissions from SCIAMANneasurements
Spahni et al.: Consistent 192806 global net natural CH4 emissions within the EU HYMN
project

Open discussion on GEIA activities
- GEIA databases and web portal

- Suggestions for future activities

- Relationships with other projects

Lunch
Session: Natural emissions

Skjoeth, C. (Invited talk): Modeling emissions and atmospheric transport of biological
particles: How far can we go? An example with birch pollen.

Guenther et al., GLOBal Organic Emissions NETwork (GLOBOENET): Observdtons
evaluating global biogenic VOC emission models

Ferreira et al.: Isoprene Emissions Modelling for West Africa using MEGAN

Steiner: Incanopy modeling of biogenic VOC emissions and multiphase chemistry
Lathiere et al.: Understanding the differences wpiene emission estimates: A model
intercomparison.

Jardine et al.. Net Ecosystem Exchange Rates of Carbon Dioxide and Volatile Organic
Compounds between the Sonoran Desert and the Atmosphere during the North American
Monsoon

Summary and final conclusiors

Posters

Session AES: Anthropogenic emissions at different scales

T. Agacayak et al., Compilation of emissions inventory for the city of Istanbul and verification
via air quality model (CMAQ)

R.J. Andres: GEIA: Making data relevant

Davaasuren, N. el.: Climate Change International Convention for the Prevention of Pollution
from Ships MARPOL (Norwegian and Russian ocgaimg cargo ships) and modeling of
atmospheric pollution in Barents sea region



Dinoi A.et al., Seasonal characterizations of organit elemental carbon in atmospheric
particles over soutkastern Italy

Gromov, S., Evaluation of anthropogemercury emission in Russia for the purpose of long
range modeling and atmospheric balance estimation

Gupta, S., Environment impact of the exteeparticulate and their impact on human health
Gupta, S., Assessment of Soluble lon in Aerosol and Study of Sources and Composition
Khokhar F., et al., New GEMS SO2 emission inventory updated for the year 2003

Oda, T. et al, A higitesolution global fossiuel CQ2 emission mapping using a point source
database and satellitserved nightlight

Sassi M. et al, Emissions processing methodology for GEMCH Model

Session LONG: Longterm changes in anthropogenic emissions

Cui X. et al., Modelling future landse changes: development of a ldwensional model and
preliminary results

Henriksson, S., Present and future aerosols in India and China seen in globaladiroatd
model

Jaiswal N.K. et al., Carbonaceous aerosol pollution and their sources in Geh#al

Jung, B. A global and regional emission processing system in support of the climate-change
air quality interaction research

Olivier J. et al., Official national GHG emissions reporting under the UN Climate Convention:
Avalilability, structure, dehition and the role of uncertainty estimates

Pacyna J. et al., Global emissions of mercury to the atmosphere in 2005 and their 2020
scenarios

Peters G. et al, Unlocking the Arctic Ocean: future emissions from petroleum and shipping
activities due to redudeseaice extent

Vestreng V. et al., European road transport emission trends linked to policy developments

Session BB: Biomass burning emissions and forecasting

Akagi S. et al., A Summary of Recent Biomass Burning Emissions Measurements for Use in
Atmospleric Chemistry Models

Kharol S.K. et al., Satellite and Lidar Observations of L-&agmge Transport of Aerosols from
Biomass Burnind A study over Indian Region

Kharol S.K. et al., Aerosol and Carbon Monoxide Characteristics over Arabian Sea During
Crop Reidue Burning Period in the Inddangetic Plains using MulBatellite Remote

Sensing Datasets

Li, Q., The role of surface emissions and atmospheric transport determining the variability of
atmospheric biomass burning trace gases CO, CH3CN and HCN

SharmaA.R., Intense Aerosol loading over tropical urban region of Hyderabad during
biomass burning episodeéA case study using satellite data and ground based measurements
Silva de Souza, L., Creating an emissions modeling framework for studying air quality in
Brazil with the system MME&BMOKE-CMAQ: The Scenario of different datasets.

Tummon, F., A comparison of biomass burning emissions inventories over southern Africa:
Quantifying the range of uncertainty

Wiedinmeyer C. et al., High resolution and current éingission estimates for air quality
applications

Session INV: Inverse modeling and the use of observations to quantify emissions

Barkley, M.P., Assessing the accuracy of isoprene emission estimates from tropical
ecosystems using groutédsed and spad®mme data

J. Howie et al., Using a Tall Tower and A Lagrangian Particle Dispersion Model to Apportion



Sources and Sinks of Greenhouse Gases in Scotland.

Konovalov I.B. et al., Estimation of NOx emission trends in megacities from satellite
measurements

MaioneM. et al., Long term observations of climate altering gases for deriving emissions on a
regional scale

Mavrodiev S. et al., Greenhouse and other Pollutants Production Responsibility on the Basis of
comparing in Situ and Mean Atmosphere Concentration DHtaving a CO2 Case Study
Stavrakou J. et al., Globally derived nitrogen oxide and hydrocarbon emissions from inverse
modelling of satellite data column abundancies

Stein O. et al., Global Reactive Gases emission inventories in GEMS and MACC

Session NAT:Evaluation of natural emissions

Delon C. et al., Atmospheric Nitrogen budget in West African dry savannas

Ferreira J. et al., Biogenic emissions modelling: sensitivity analysis to input data

Matejko M. et al., Modelling base cation sea spray emissionspracentrations and wet
depositions for the UK

Skjoeth C. et al., An inventory of tree species in Eupa essential data input for air
pollution modeling

Werner C. et al., Development of a glob&Memission inventory for agricultural and natural
sals

Werner C. et al., Data and model induced uncertainty2d¥ Ahd NO emission inventories for
agricultural soils from Saxony, Germany

Wilton D.J. et al., Estimates of global biogenic isoprene emissions from the terrestrial
biosphere with varying leveld €02



Sessions reports

Session AES: Anthropogenic emissions at different scales

In this session a nice overview of the current status in modelling of anthropogenic emissions
was given. The different presentations covered both emission modellingdrasetpdown
approach and based on a bottomapproach. Models merging both approaches also were
presented. The presentations were selected so that they covered emission modelling all over
the world.

In the first subsection presentations dealing withdelling based on tedown approaches
were grouped. The importance of both geographical allocation and temporal resolution was
pointed out very nicely.

S. Reis discussed the sensitivity of atmospheric dispersion models with a high spatial
resolution to tenporal emission profiles. It was pointed out that, with increasing spatial
resolutions, differences in temporal profiles have a more pronounced influence on the ability of
models to reproduce observations. Newly developed temporal profiles of the kejoemiss
source sectors (power generation, residential/commercial combustion, industrial production
processes, solvent use and road transport) were presented and the interaction between spatia
and temporal emission resolution was briefly discussed.

N. Veldema presented a tool to derive highly resolved emissions on specific air quality model
grids starting from lowesolution emission inventories. The GIS downscaling tool makes use
of spatial proxy data which specify fractions of emissions realized in ayartmuntry that
should be allocated to a particular grid cell. Various applications of air quality modelling in
which the high resolution emissions were provided by the tool were shown: Flanders, Belgium;
Prague, Czech; and Yangzhou, China.

The presemdtion of B. Thiruchittampalam dealt with modelling at different spatial and
temporal scales. The methodology, the progress and the results of the model combining the
spatial and temporal distribution of anthropogenic emissions for several years andhtdiffere
spatial scales for Europe were illustrated.

F. Steenhuizen described in his presentation recent methods used for the geospatial distribution
of anthropogenic mercury emissions on a global 0.5j grid. It was illustrated that the new
approach, using miple proxies applied to different source sectors, produces improved
resolution of gridded emissions compared to the previous versions.

J.A. Martins discussed how satellite images, number of vehicles, emission factors, etc. can be
combined in order to @ain highresolution vehicular emission inventories, suitable to be used

in regional air quality forecasting for selected South American urban areas. Due to the good
correlation between urbanized areas and permanent lights and number of vehicles, the
information could be extended towards all South American cities.



In the second subsection, emission models based on a hgitapproach were presented.

M. Osses described the activities and results of a cooperatingadrvehicle study carried out

in twelve international urban areas (Almaty, Kazakhstan; Beijing, China; Bogota, Colombia;
Buenos Aires, Argentina; Istanbul, Turkey; Lima, Peru; Los Angeles, USA; Mexico City,
Mexico; Nairobi, Kenya; Pune, India; Santiago, Chile and Sao Paulo, Brazil). Thaulpart
details of the vehicle fleet, their uses and utilized fuel, showed that the diversity of behaviours
has strong influence on the respective emissions.

B. Gurjar presented a multiyear (192Q06) emission inventory for greenhouse gases (CO2,
CH4 andN20) from cooking fuels (LPG, kerosene, fuel wood, dung cake and coal) used in
Indian megacities. Although there is an increasing trend of switching from traditional
(biomass) to modern (fossil fuels) resulting in higher GHG emissions, modern fuels have
benefits in terms of less emissions of those air pollutants that cause significant effects on
human health.

C. Liousse showed that combustion aerosol concentrations in West Africa are comparable to
those observed in Chinese and Indian megacities. Thigtipallis due mainly to automobile
emissions, specifically from twaheel vehicles used for the urban transport of people and
goods. These emissions are, to date, largely unaccounted for in current emission inventories. A
new regional inventory for twavheelvehicle PM emissions has been developed for Africa at
0.25j x 0.25;j resolution (year 2002). The main conclusion is that emission factors for black
carbon (BC) and primary organic carbon (OCp) for-strmke engines are significantly higher

than those in &rope.

A. DOAngiola described the ORetrofitting to compressed natural gas in South AmericaO, the
positive and negative effects on emissions at local and regional levels for several South
American cities (Sao Paulo, Santiago, Bogota, Buenos Aires). Regeomasions and
chemical weather forecast for South America with emphasis on megacities are provided. The
main conclusion is that the retrofitting of gasoline vehicles to CNG is positive in terms of air
guality, and therefore highly important in denselpplated urban areas.

C.A. Skj¢th presented a new dynamical model of ammonia emissions applied to Denmark, and
implemented into the ACDEP regional scale chemistigsport model with improvements.
The possibility to extend the approach to Europe was skecl

In the third subsection, it was demonstrated howdimpn and bottorup approaches can be
combined to result in improved emission inventories.

K. Markakis presented a new MOSES Emission Inventory model oriented to the user in
chemical forecastingThe methodology of the EMEP/CORINAIR is fully incorporated in the
model with the aim of preparing higlsolution gridded emissions.

J.M. Baldasano discussed the HERMES2004 Emission Inventory with high spatial and
temporal resolution (1 kfrand 1 h) oented to support the Spanish Air Quality Forecasting
System. This module is run in an operational way each day with 4 km grid size for the Iberian
Peninsula, and 12 km grid size for Europe (48 h forecast).



G. Jordanov described the Bulgarian National rGical Weather Forecasting (BCWF) and
Information SystenbModel Setup, Emission Inventories, and Preprocessing. It is based on the
US EPA Models3 System, and is under development.

Several posters also addressed anthropogenic emission issues.

S. Gromov pesented a poster on the evaluation of anthropogenic mercury emissions in Russia.
The study was initiated to estimate the emissions of mercury from fuel combustion during the
production ofpower energy, metals (ferrous and fferrous),cement and caustidssed on a
top-down approach.

T. Agacayak presented in a poster an emissions inventory for the city of Istanbul and the
verification of this inventory using an air quality model. It was shown that road transport is the
main contributor for most pollutésin this region.

R. Andres proposed future directions for GEIA, including the species to be considered, the
need to take into account spatial and temporal scales, numerical formats, as well as the
importance of providing detailed documentations andalization tools.

N. Davaasuren gave a poster discussed the emissions due to shipping within the framework of
the Convention for the Prevention of Pollution from ships. Different development scenarios
and economic situations in Norway and Russia wereisssx.

A. Dinoi presented a study of the seasonal variation in organic and elemental carbon in
atmospheric particles in southeastern lItaly, and discussed the origin of the seasonal variation
observed in the measurements.

S. Gupta presented a poster oa éimvironmental impact of coarse particles (PM10) on human
health. Another poster by the same group discussed observations of severabluaterions
in PM10 and PM2.5 aerosols in the most industrialized location of Central India.

M.F. Khokhar presentea poster an updated inventory of SO2 emissions frorferoous
smelters in Siberia and Peru. Emissions from these point sources were updated using recent
literature values.

T. Oda discussed a highsolution global fossil fuel CO2 emission mapping gsapoint
source database and satellite observed nightlights, which provide a spatial indicator of human
settlements and activities such as land transportation.

M. Sassi presented a poster discussing the methodology for processing the emissions for the
GEM-MACH model. The different steps in the processing were discussed, more particularly
the assignment of the Canadian VOC emission speciation data to different chemical
mechanisms.

Several conclusions can be pointed out:

A significant number of emissiomodels use global emission inventories and are based on a
top-down approach. Different disaggregation techniques are being used to obtain emissions



with a higher spatial resolution; several methods are being applied in order to improve the
temporal resolubn.

A lot of work is been carried out on bottewp approaches in order to construct emission
inventories, both in regions where a lot of additional information (land use, traffic fleet, E) is
available (Europe, US) and in regions where there sometimadask of information (S.
America, Africa, parts of Asia).

It has been illustrated that top down and bottgeremission models might be combined.

It has become clear that attention needs to be paid to traffic emissions, differences between the
big cities (in the case of South America), and between world different world areas, especially
in the case of Africa.

Some studies show a necessary and stronger interaction and integration between emission
inventories with high spatial and temporal resolution e coupling with CTM. The need
for better visualization tools for a more detailed analysis and understanding was emphasized.

Session LONG: Longterm variation in emissions

The session was comprised of a broad variety of presentations coveringedotial and

global aspects. Specifically, the talks discussed present emissions of various pollutant and
greenhouse gases and their past and future (including ahdrtongterm) trends. Inventories
developed for different purposes were described, alwitty methods, uncertainties, current
issues, and suggestions for future work. Regardingdémpn methods, the increased use of
measurements such as remote sensing is evident. In bgttomethods, uncertainties in
activity data and technology penetratiand reallife performance in several regions deserve
more attention.

The invited talk was given by -F. Lamarque dealing with the recently developed RCP
(representative concentration pathways) emission scenarios, which will be used in modeling
studies m support of the upcoming IPCC ARS5 report. The emission data sets extend from 1850
to 2300 and contain anthropogenic and biomass burning emissionsyaarl@&mporal and
0.5x0.5 degrees horizontal resolutions. Given the availability of data, the yearwzE00
defined as the baseline. Baseline emission data are a combination of various data sets that are
representative for 2000 and documented in the scientific literature. Emissions fe2E50

were derived by combining EDGARYDE, RETRO, T. Bond and C. dusse work on past

BC and OC, and the year 2000 emissions. Four RCP scenarios are provided for the future, each
representing a radiative forcing target at year 2100. The new emission data constitute an
improvement from data used in previous IPCC repostgha past and all future data sets are
consistent and equal at year 2000 (handshake concept). As of October 2009, past emissions,
future RCP4.5 and RCP8.5 emission data are available for all reactive gases and aerosols. As
example of weaknesses, inconsigties with C@ and landuse, and the lack of VOC
speciation and natural emissions were mentioned. Lamarque suggested that an effort should be
made to better integrate emission work as a part of the IPCC process.

J. van Aardenne presented an overview ltd EDGAR version 4 data set, providing
anthropogenic emissions for both policy and scientific purposes. EDGAR v4.0 contains annual
emissions of greenhouse gases and air pollutants (including BC/OC af)doihH.1x0.1



degree horizontal resolution for therjpel 19702005. The presentation described the data set
and the methodology how it has been built. One of the main problems is that activity data is
not often well covered by international statistics in 4@BCD countries. Trends were
illustrated by emissins from agriculture and road transportation. A preview of EDGAR v4.0
emissions of NOx, CO and VOC illustrated the different trends in sectors and countries of the
world. The next step for EDGAR is the release of the air pollutant dataset (after quality
checks). The data will also contribute to the HTAP emission inventory and to EC policy
scenario studies linking climate change and air pollution. More information about the data is
given at the new website http://edgar.jrc.ec.europa.eu .

One specific partfahe EDGAR v4 database, namely GHG emissions with focus on methane,
was discussed by J. Olivier (PBL). Changes with respect to EDGAR version 3 were shown
along with the main contributions to trends in methane. According to EDGAR vAmuoex |
countries ow make a greater contribution to total GHG emissions than Annex | countries. For
methane emissionEDGAR v4 has employed several new methods of calculation. Although
changes in the global totals since 2000 are small, there are clear sectoral and regional
differences.In 2005 3.5% of gross methane emissions were recovered (mainly landfill), but
mostly in Annex | countriedncreased cattle activity (e.g. milk production) has led to larger
methane emissions. The methane trend betweenZ200® (11% total in@ase) is assumed to

be caused by China, Brazil and Russia. In particular, the drop in 1997 is related to forest fires
before, while later an increase due to China (coal mines) and Brazil (cattle) isTheen.
EDGAR v4 methane datasets are publicly avélabr use Capturing a large number of
abatement projects after 2006 will be a challenge of future updter made the point that
methane emissions will be most affected by changes in GWP for methane (21 HSMARCC

23 in IPCCTAR, 25 in IPCCAR4). The same group also presented a poster on the
availability, structure, definition and the role of uncertainty estimates in flgabhational

GHG emissions reporting under the UN Climate Convention.

G. PZtron illustrated the uncertainty in emissiohgreenhouse gases that are reported to the
UNFCCC at the example of SF6, a greenhouse gas with a lifetime of more than 3000 years.
The main emitting countries and trends/uncertainties in their emissions were described. SF6 is
a strong GHG (GWP=22800), higt still present in low concentration, though increasing. The
Mauna Loa CATS record shows SF6 now at about 7 ppt (from 4.5 ppt in 2000). The current
status derived from observations is that, while SF6 is one of the Kyoto gases, there is an
accelerated irrease. It can be assumed that emissions are higher than reported. The missing
SF6 could come, e.g., from specific sources in Russia, Asia, or the USA. Military operations
are a possible but unknown source. The emission data on the UNFCCC website angga movi
target, as they are continuously revised. The UNFCCC, CAIT/EPA, EDGARv4 emission data
bases have been shown to be quite different in terms of SF6. Documentation of emission data
is very important. Petron suggested improved verification, in particuldreaUNFCCC, of
reported emissions. Annex | countries should assist other countries.

M. Steinbacher described howsitu observations at the high Alpine site Jungfraujoch can be
used to derive methane emissions and European source allocation. For gxachgle in
methane concentrations was observed indunige 2008, part of which can be explained by the
advection regime, but not entirely. From observed methane time series, European emission
maps are derived by subtracting the background (calculate@olyragression model) and by
merging with trajectory calculations (FLEXTRA). Thanks to its high elevation, Jungfraujoch
can cover a large area of emission sources. Examples of European source allocation show little



regional variability, a NorttEast to Sath-West gradient, sources in Benelux countries in
summer, and in Eastern Europe and Po Basin in winter. About 10 pollution episodes are
visually selected each year, probably giving too much weight ondmgision events. Also,

only the Po Valley and onlihe western part of Germany can be OseenO, i.e. regions which are
not representative for the whole countries. The next step will be to improve the selection
criteria and/or restriction to pollution episodes.

Critical uncertainties in vehicle emission m@ations were discussed in a talk given by F. Yan
presenting a technologyased model, where emissions vary accordingtetchnology
penetratiorandenvironmental regulations, thus responding to different political scenahes
global emission projectioshowsincreasingtrends in all scenarios during 202050, butthe
regional emission trends are diver§&uperemitters (vehicles with extremely large emission
factors) drive the trend of PM emissions from -oyad vehicles;if superemitters were
eliminated,the global emission would decline instead, with an annual average rati®opar

year. Economic development here is a major source of uncertainty. Tighter standards alone
cannot protect the environmethe maintenance and retirement of old vehiclesusial. A
function for the rate of normal vehicles transforming into superemitters was presented.
Retirement rate is partly governed by the ratio of regional and global income (price of new
vehicle determined by the global market, repair costs basedaat labor rates). Yan
suggested that policy and technology dynamics should be included in emission projections.

T. Ohara presented lofigrm and recent changes in anthropogenic emissions in Asia. In
particular, the REAS inventory, recent trends in Chiaad the verification based on
observations and inverse modeling were discussed. The RAES inventory contains annual
emissions for South, Southeast, and East Asia on a 0.5x0.5 degree resolution for the years
19802005, as well as future projections for 2Cdrd 2020. The rapid growth in many Asian
countries in recent years led to the significant increase of urban, regional, aroowadary

air pollution; for example,, Chinese NOx increased 5 times from 1980 to 2005. Ohara pointed
out the usefulness of sdlite/ground observations for verification and improvement of
emission inventories. However, variable policy and efficiencies add to the uncertainties in
emission scenarios. An ongoingyB project is creating a new inventory for the same area
(weekly to monthly temporal and 0.25x0.25 degree horizontal resolution) by updating
emission factors based on technologies and their implementation rates, the use of large point
sources (including newly constructed or closady by applyingriverse modeling technigs.

Z. Klimont reported on recent trends and stedn projections of air pollutants emissions in
Asia with the main focus being on NOx and ,S@missions from GAIN&\sia
(http://gains.iiasa.ac.at). GAINS is a tool to understand emissions and to stuokysesspo
different technology and reduction measures. Recent inventories and modeling work confirm
the high growth of NOx and S@ver East Asia in the last decade as indicated in the last few
years by the remote sensing community. GAINS models changesission factors to reflect
gradual introduction of different reduction measures. Thegpita emission of NOx (but also

for other pollutants like S£)is not expected to change considerably in Asia as a whole which
is due to the increasing penetratidrabatement technology. In particular, it will not reach the
maximum levels that Europe or US experienced in the 900s. However, an important question is
how effective is the implementation of policy, one example being power plants in China where
the firstpriority is to deliver electricity (only then comes FDG implementation). Several recent
studies show comparable future trends of Asian emissions, although the impact of legislation
appears to be underestimated in SRES scenarios that continue being meelkling work.



Klimont noted that much more work is required to reduce the uncertainties in historical
estimates and the assessment of future reduction potential in Asia.

The session continued with a presentation given by C. Liousse about AMMA modeling wo
African aerosols were modeled by using updated fossil fuel and biofuel emission inventories
(BC and OC) for 2005 and 20300 update emission data local inquiries were done; gap
filling was done with the UN database for fossil fuel, IEA data, updateda’d (1996) for
biofuel, and Assamoi and Liousse (2009) for wioeelers. Different emission factors were
applied for semdeveloped and developing countries. For regridding, 0.25x0.25 deg SEDAC
data were used (http://sedac.ciesin.columbia.edu/). R0 2fnissions, two scenarios from
POLES project were used, one with environmental policy objectives of 2000, and one with
Kyoto carbon penalties in place (interestingly OC is almost the same in the two scenarios). An
evaluation of ORISAMIM5 (ORISAM aerosoimodule coupled to TM5 global CTM), using

this new emission inventory was shown. Model simulations for the future reveal new hot spots
in Nigeria, along the Guinean Golf and Southern Africa. The main concern in Africa is the
expected population increasamn@rging megacities), but it is important to note that Africa is
not homogeneous. This has to be taken into account in emission projections.

B. Jung presented a poster discussing an integrating modelling framework designed by the
Korean Ministry of Enviroment to help improve the knowledge of the impact of global
climate change on regional (i.e. Asian) air quality. An emission processing system that can
process various emissions inventories was developed, including 00 years (2001~2100) of
future emissns. The inventory selection process has been presented in the poster, together
with the baseline emissions projection procedure. An analysis for quality assurance of
emissions inventory and processed modeling emissions inventory was discussed.

Vigdis Vestrengdiscussed the European emission trends of nitrogen oxides since 1880 in her
poster. The changes in the emissions were linked to the evolution of road transport, and the
impact of the implementation of strict measures to control emissions was discussed.

G. Peters presented a poster on the determination of future emissions from petroleum and
shipping activities due to reduced sea extent in the Arctic. It is estimated that emissions in

the Arctic might not be extremely large in the skierin future, btithe uncertainties on sea

ice extent, political constraints, technology development and future olil prices are very large.

J. Pacyna discussed the global emissions of mercury in 2005 and their evolution until 2020.
Improved emission factors, the inclusiof new emission sectors, better information on point
sources have helped a better quantification of mercury emissions. The poster gave a first
attempt to determine emissions scenarios at the global scale.

X. Cui presented a poster on the modelling dbtifel land use changes. They discussed the
development of a modelhich has been developed specifically to probabilistically explore an
ensemble of future land use change scenarios, accounting for uncertainties from population
growth, socioeconomic develogmt, agriculturalyield changes induced by climate change
and technology advances, and alternative national and international environmental policies.

S. Henriksson presented a poster present and future aerosols in India and China seen in
global climde-aerosol modelThe Regional Asian Emission Inventory (REAS) was used, for
present emissions and to investigate several future scenarios, including scenarios with large



emission cuts.

Session BB: Biomass burning emissions

Invited speaker Pietroriio (CNR, Italy) discussed a comparison study of global CO biomass
burning emissions derived from different burned area products. Three hgitonethods,

using the SPOT L3JRC (VGT), ATSR WHBBA2000 and MODIS products were compared
with one topdown mehod using an inverse modelling approach and MOPITT measurements.
Global total CO emissions from biomass burning were calculated as 1422, 547, 769 and 594
Tg for 2003 for the VGT, ATSR, MODIS and MOPPITT methods respectively. The
seasonality of the VGT andODIS emissions was similar, both peaking in November, whilst
the ATSR product peaks in July and the MOPITT inversion in August. The largest differences
between bottorup and topdown approaches is visible at the regional scale, with, for example,
the VGT product having 5 times larger emissions for North America and Europe than the
MOPITT product. Large discrepancies appear to be at least partly due to the different behavior
of each satellite product depending on the land cover types and regions. Atereis still
considerable uncertainty regarding the spatial and temporal variability of biomass burning
emissions in general.

A workshop (BBSQ@Il) discussing these results and other issues will be held in Toulouse from
the 1819" November 2009.

O. Sten presented results from the newly initiated GEMS and MACC projects, with particular
focus on reatime emissions estimates using fire radiative power observations (available in
nearreal time from MODIS). The aim of these projects is to create very spaghial and
temporal resolution (at ~10km and hourly) emissions in-resdrtime.

C. Granier discussed the development of a new gas and particulate biomass burning inventory
created for the 20century (GICC inventory), available at 1¥:x1¥4 resolution#®002000.

ATSR data are used average for 12905 to create the year 2000 as an anchor (for future
emissions to be continuous with past emissions). It was assumed that no change in vegetation
cover over the 2Bcentury occurred. The data are avaat ftp:/ftpipcc.fzjuelich.de/ .

S. Turquety presented an analysis of emission and transport of trace gases using IASI satellite
observations. This instrument was launched onboard METOP in 2006 and has high temporal
coverage. Validation was carriedt@against measurements from the POLARCAT, YAK and
ARCTAS experiments. It was found that upper tropospheric features were much better
resolved than lower tropospheric ones. Compared to MOPITT observations the background
values are underestimated but in bam® burning plumes IASlerived values were found to

be higher than MOPITT. The retrieval error is often difficult to assess accurately. Further
work, comparing the satellite to model analyses will be carried out.

W.M. Hao presented an ajuality forecasng model using near reime MODIS data. The
objective of this study is to develop databases of daily emission rates,0COCGnd CH at
1v4x1%4 resolution over North America, compare emissias tand develop an air quality
forecasting model to assethe impact of biomass burning. The WRHEM model is used in



combination with MODIS burned area and hot spot data. Aircraft campaigns are currently
being carried out to validate the model and emissions estimates.

K. Vadrevu discussed emissions of gteamse gases from biomass burning over India from

two different sources: satellite and grotlased observations. Large variation is found
between satellite products also, with the IRS burned area product being up to 250 times greater
(5000knf) than the SPD L3JRC product (20kA). It was suggested that very small and short
fires (not detected by SPOT, but seen by the 56m resolutioctAYRES instrument) is the

main cause of this large discrepancy. Emission factor estimates currently do not exist for all
fire types in India, thus a regional bottam inventory has not yet been created. There is still

an enormous need to further validate IRS products.

G. Rein presented new measurements of carbon emissions from peat fires. These are the
largest fires in the whe earth system, but relatively little is currently known about them and
their emissions. Peat fires in Indonesia in 1997 released and estimat@#o 1 total global

CO emissions, thus they are of considerable importance. Emissions factors were measured
under different burning conditions. The ratio of COxC@as found to be 0.43+12,
significantly different from the ratio for flaming fires, which is estimated to be ~0.2. Fire
emissions of CO and GQvere found to be up to 3000 times greater than the hatuiasions

from peat decay.

S. Akagi presented a summary of recent measurements of emission factors for biomass burning
emissions. She discussed the remaining uncertainties and gaps in the current knowledge,
including the uncertainties in fire data, ihet measurements of emissions factors, the
undersampling of fuel types. Emissions factors for key species, HONO and HCN and CH3CN
were discussed in more details.

S.K. Kharol presented a poster discussing satellite and lidar observations ohrigeg
trangort of aerosols resulting from biomass burning, with a focus over India. Another poster
by the same group used different satellite observations to identify the impact of the burning of
crop residues on the distribution of aerosols and carbon monoxide.

Q. Li used a thregelimensional chemical transport model to study the role of surface emissions,
and more particularly biomass burning emissions, as well as the role of atmospheric transport
in the determination of the variability of CO, CH3CN and HCN.

A. R. Sharma presented a detailed study of a biomass burning episode in the tropical urban
region of Hyderabad, India. It was shown that the integration of satellite observations and
groundbased measurements were very useful for the understanding of souaseststics

during periods of enhanced aerosol loading.

L. Silva de Souza presented a study of the emissions and air quality forecasting for the
Amazonia area. The quantification of the emissions for different source types (anthropogenic,
biomass burningnd natural) was discussed. This study showed that, besides the lack of public
and open National Emission Inventories for Brazil, the ozone forecast in Amazonia might be
studied with good natural and biomass global inventories.

F. Tummon discussed thenge of uncertainties in biomass burning emissions inventories in
southern Africa. A regional climate model was used in the study, and comparisons of the direct
and semdirect radiative forcing for different biomass burning inventories were performed.



C. Wiedinmeyer discussed high resolution and current fire emission estimates for air quality
applications.A simple fire emissions model has been developed to provide high resolution
emission estimates for use chemical transport models. Regional and ghoittal rteough July

2009 were discussed.

Session INV: Inverse modeling and the use of observations to quantify emissions

J-F. Muller presented formaldehyde (HCHO) vertical column densities from the GOME
satellite in 20072008 that are used to congtréhe anthropogenic NMVOC emissions on the
global scale. A decrease of the emissions of these compounds is suggested by the inversion
over the US and Europe, whereas a very significant increase (up to 100%) is inferred over the
Far East, with respect thd a priori EDGARvV3.3 NMVOC inventory. The optimized Chinese
anthropogenic NMVOC emissions, estimated at 29 Tg/yr, are found to be by 60% higher than
in the Asian emission inventory for anthropogenic emission (REAS) estimate for 2003 (Ohara
et al. 2007).

M. Barkley's oral presentation and poster dealt with the use of spaceborne HCHO vertical
columns to determine spatiotemporal HCHO variations. The HCHO variability is mainly
driven by variations of biogenic and pyrogenic emissions. However, unexpectedidslO

columns have been observed over the Amazon rainforest during the transition from-tire wet

dry season. This feature can be explained by the fact that isoprene emitters experience leaf
flushing (new leaf growth) at the onset of the dry season, fitigation of lightrich
conditions, resulting thus in an annual stdatvn of Amazonian isoprene emissions.

L. Clarisse presented the first annual maps of new satellite products (HCOQBHCNH;)
obtained from IASI/MeTop infrared spectra. Comparisoith global atmospheric chemistry
transport models are also shown. Particular focus is put on the comparison between the global
ammonia (NH) spaceborne maps and the output of a global model. A good qualitative
agreement is obtained, although the satedléta reveal substantially higher concentrations of
ammonia north of 3, compared with the model. This suggests that ammonia emissions
might have been severely underestimated in the Northern Hemisphere. -Gasaod
observations are therefore necessamal@ate the satellite measurements.

The US NOx emissions was the subject of G. Frost's presentation. SatellitoN@ns are

used in combination with a regional model in order to infer updated emissions over the US. A
decrease of 36% of the US emis®s over 1992004 is inferred by satellite NGcolumns,
whereas a much stronger decrease (45%) is reported over the OpoweomplaatedO Ohio

River Valley. The satellite columns agree well with model,NOlumns over western US
power plants, but not Histon and the Mexican power plants where the a priori industrial NOx
emissions from the NEI99 inventory seem to be strongly overestimated. ModelaNnns

over urban areas along the US west coast are almost twice as large as satgtinkiGs.
Basedon the results of these studies, a new version of anthropogenic US NOx emissions for
2005 (NEI2005) has been recently compiled.

C. Keller presented concentration measurements of halogenated greenhouse gad&<EF
PFCs) at the Jungfraujoch site, wééhe halocarbons are measured continuously using-a GC
MS. These measurements have been combined with measurementsRof a2avity at the

same site in order to derive emission rates over Central Europe. Soil exhalation Rn maps are



used together with lshward trajectories to determine the origin of air masses arriving at the
Jungfraujoch so that the annual emission estimates on a ctenghcould be derived. Tep

down estimates are found to agree quite well with current country estimates for central
European countries. New measurements from Hungary are expected to constrain the
halogenated emissions for eastern European countries.

l. Pison presented an analysis of methane emissions from SCIAMACHY measurements over
20032005. A multispecies inversiorsystem has been developed to provide optimized
methane estimates. Compared to the prior inventory, increased derived emissions have been
obtained in South America, Europe, and South Asia, whereas the inferred emissions are lower
than the prior in boreal Easia. The largest relative error reductions have been obtained in
boreal Eurasia (50%), tropical and South America (35%), whereas lower reductions have been
found over Southern Africa (24%), Far East (28%), and India (11%). Comparison to
independent measment data showed a global improvement in the bias and RMS between
simulated and measured concentrations, although persistent problems remain at high latitudes.

M. van de Weele presented the 19986 natural methane emissions obtained within the EU
HYMN project. For that, the dynamical global vegetation model LPJ is used to simulate
emissions from 3 natural wetland categories : peatlands in the Northern Hemisphere, inundated
wetlands and wet soils. The LPJ emissions are then tested using an invergitmewitM5

global model against surface measurements and/or SCIAMACHY CH4 observations. The
inversions point to a decrease of peatland emissions. The calculated interannual variability,
which is currently relatively small, is correlated to heterotrophipirason in soil driven by
increasing global temperature and precipitation and could significantly increase if yearly
varying global inundation maps are accounted for.

J. Howie presented the used of a Lagrangian dispersion model to apportion soustekesnd
for greenhouse gases in Scotlaimdthis poster, findings from inversions and forward model
runs for methane, nitrous oxide and sulfurhexafluoride were presented.

M. Maione presented a poster on leiegm observations of halogenated gases atrdiite
stations from the AGAGE and SOGE networRstop-down approach is used in the study, in
order to ascertain compliance to International Protocols regulating production/emission of
halogenated greenhouse gases. An inversion modelling cascade usihdviti® onodel to
reproduce meteorological fields and of FLEXPART to simulate tracer dispersion, is used to
optimize the emissions distributions.

O. Stein discussed in a poster the development of the emissions datasets which are used in the
GEMS and MACC Euwpean projects, which aim at establishing a European monitoring and
forecast facility for greenhouse gases, reactive gases and aerosols at both the global and
regional scales.

S. Mavrodiev presented a poster on the comparison of locale@¥sions produion data
and atmospheric observations of £@nd proposed use of this method to estimate
concentrations of other greenhouse gases and pollutants.

I. Konovalov presented an estimation of NOx trends in megacities from satellite measurements
and inverse mébds.The potential of the method was demonstrated by means of special tests.

The poster estimates of NOx emission trends in several European and Asian megacities.
Several evidences that nonlinear estimates are more consistent with availablerriong



surface measurements of nitrogen oxides than the corresponding linear trends were given.

J. Stavrakou presented a poster on globally derived nitrogen oxide and hydrocarbon emissions
from inverse modelling of satellite data column abundances. She perfornmaceesion of a
multi-year record of HCHO columns retrieved from the SCIAMACHY instrument. She also
discussed the sensitivity of isoprene emissions estimates.

Session NAT: Evaluation of natural emissions

C. Skjoeth discussed the modeling of emissiang atmospheric transport of biological
particles. Pollen can trigger of seasonal allergic rhinitis (hay fever), therefore there is interest
in the ability to accurately forecast pollen emissions. Past work has shown thatckame
atmospheric transpodan bring high concentrations of pollen to Denmark from other regions
in Northern Europe, and the aim was to understand and simulate botfsdalgepollen
transport and local pollen emissions. A new phonological model, SUPREME (Simple Unified
Pollen Release Model), was developed based on a similar technique for modeling ammonia
emissions in Europe. By using observations for relationships with wind speed and relatively
humidity, the model can reproduce ambient pollen concentrations in Denmark. SUPREME
was integrated into a transport model and run at multiple resolutions over northern Europe.
Results from this model are promising, although several challenges remain, including (1) The
improvement of forest statistics to better allocate source strer(@h€apturing the timing

and magnitude of emissions, including intraannual and interannual variability. Future work
will address interannual variability, additional vegetation species, and further regional
calibration. C. Skjoeth presented also a pastean inventory of tree species in Europe.

A. Guenther discussed the improvements in the modeling of biogenic VOC and how
measurements of whole canopy fluxes and emission factors from heterogeneous landscapes are
still necessary. Two main methods eximsbrder to measure whole canopy fluxes: (1) Eddy
covariance (EC) with fast response VOC quantification (e.g.-MBRFIS), and (2) Relaxed

eddy accumulation (REA) with longéime response G®IS VOC measurements. Typically,

the EC method is more accteayet more expensive and timmensuming to employ. REA is

less expensive and easier to implement in the fields, and could provide broader geographic
coverage if appropriate implementation techniques can be developed. In order to develop a
broader netwk of whole canopy fluxes, they have been evaluating and comparing these two
techniques at the Manitou site in Colorado. Results suggest that REA can accurate with
replicate sampling, and that weekly sampling is sufficient to capture the main seasonal
varnability. REA measurements are now being employed at the following locations: (1) Niwot
Ridge, a spruce forest in CO; (2) Manitou, CO; (3) Sonora Desert, a crelosoitgant
ecosystem in AZ; (4) New Mexico, a pinyon pijugiper ecosystem; and (5) FrenGhiiana at

a site in the tropical rainforest. How many of these sites would be needed for better model
evaluation? Perhaps 20 sites over a range of ecosystems would be a good start, and more ol
less sites established depending on the variability seemagaucplly and between ecosystem
types. One outstanding issue is how to handle the variability in emission factors due to
heterogeneous landscapes, and current studies on aiasefl platforms using fastsponse

VOC measurements may help address (fioisexample, studies in Colorado to evaluate pine
bark beetles and California studies to evaluate agricultural emissions).  Similar techniques
could be employed to address anthropogenic NO and CO inventories as well to constrain
bottomup or topdown inventories.



J. Ferreira discussed isoprene emissions modeling for West Africa as part of the African
Monsoon Multidisciplinary Analysis (AMMA). This study intended to quantify surface
emissions and deposition fluxes of chemical compounds over Western. Affieasurements

were conducted in 2006 over west Africa on the airborne campaign for two months, typically
below 700m. In order to evaluate emissions models and fill gaps in the measurement data, the
MEGAN model (Guenther et al., 2006) was used to siraub@genic VOC emissions over
Western Africa. Simulations were driven by meteorological data from regional models (WRF
and MMD5) to provide the necessary meteorological input. Large variations in the emissions
simulations were observed using the two dédfé meteorological input, likely due to the large
differences in the radiation field, although further work is required to determine the specific
cause. Emission fluxes appear to match aircraft observations in ti&°NOband of
vegetation, however theadel predicts a second peak aroundNL¢hat is not noted by the
observations. The evaluation of these discrepancies are ongoing, but appears to be driven by
an over prediction of emissions from LAI and emission factors that are much greater than the
vegedation on the ground. Case studies such as these are key to evaluating biogenic emissions
in tropical regions. A poster by the same group discussed also the sensitivity of biogenic
emissions modelling to input data, more particularly emission factors

A. Steiner discussed -tanopy modeling of biogenic VOC ersisns and multiphase
chemistryThere is increasing observational evidence of significant chemical processing within
a forest canopy, driven by the reaction of very reactive biogenic volatile orgampounds
(BVOC) and nitrogen species. Current emissions models cannot address-camsopy
chemistry, which has the potential to influence ozone formation and the formation and growth
of new and existing particles. A recent campaign at the UniyessiMichigan Biological
Station (UMBS) hopes to address this issue, withanopy gas and particle measurements
from the summer of 2009 (CABINEX = the Community AtmospHei@sphere Interactions
Experiment). Some components of ahmensional modelingot address this Hanopy
chemistry do exist, yet community model development is needed to addreasopy
chemistry. A suite of existing field campaigns that measure vertical profiles of gas and particle
phase species are growing, and could providexaallent opportunity to evaluate the impact

of this chemistry on regional and global atmospheric chemistry.

J. Lathiere presented a model intercomparison of the differences in isoprene emission
estimates. This project is the result of a GEIA/ILEAPS agtiviand is a model
intercomparison of three different isoprene emissions models and their sensitivities to varying
meteorological and vegetation input. Current global estimates of isoprene emissions are 412
601 TgClyr, and there is a need to quantify anderstand variation between these estimates,
including the varying model inventories and responses to forces. The three models employed
are the (1) LPJ + procebsised isoprene emissions model (Arneth et al., 2007); (2) MEGAN
(Guenther et al., 2006); an8) BVOGEM (Lathiere, in press), based on the G2006 model
with a modified time step and emissions factors. Each model was run with four different
forcings (for a total of 12 runs) that investigated varying climate and vegetation conditions:
(1) Climatesensitivity run 1, using the CRU database as the driver, (2) Climate sensitivity run
2, using the NCEP 1982002 average, (3) Vegetation sensitivity run 1, using LPJ potential
vegetation with no crop, and (4) Vegetation sensitivity run 2, based on th&NIE@ission

factors derived from remote sensing. While mechanistic explanations are still evolving, the
variations between the standard conditions ranged #0f0 to +13%, variations within
models based on the climate data (CRU/NCEP) ranged -Bétnto +29%, variations within

the vegetation ranging fro8% to +27%, and variations within algorithms ranging from



48% to +30%. Overall, the differences were not consistent within the simulations, requiring a
more detailed analysis to understand model regson$his intercomparison represents a first
step towards assessing discrepancies between global emissions model.

K. Jardine presented a study on the net ecosystem exchange rates of carbon dioxide and VOC
between the Sonoran Desert and the North AmerMansoon. Prior studies suggest that
BVOC emissions could play a role in ozone formation in the Tuscon urban area (Diem, 2000),
yet very few observations in this region exist. The creosote bush represents an important
vegetation component in the Americ&outhwest, and measurements were conducted in the
summer of 2009 in the Tuscon region. The campaign, CREATIVE (Creasotsphere
interactions through Volatile Emissions), found that the creosote bush emits volatile
isoprenoids, oxygenated VOCs plus ey relatively OnewO BVOC emissions, including fatty
acids, alkanes and their oxidation products, aromatics, and reduced sulfur compounds.
Measurements included REA, EC and branch enclosure measurements, finding a rich suite of
volatile isoprenoid emissns that could have a variety of atmospheric fates.

C. Delon presented a poster on the atmospheric nitrogen budget in West African dry savannas.
This study represents a first attempt to estimate both deposition and emission fluxes of
nitrogen species idry savanna ecosystems, based on surface and satellite observations.

M. Werner (poster presented by M. Kryza) presented a poster on the emissions, concentration
and deposition of base cations in the United Kingdom. The study focud¢al odBa-+, K+and

Mgz2+ and BC base cations, which are emitted from the sea surface. These species may
contribute to the overall particulate matter air concentrations over large areas, especially in the
densely populated coastal zone.

D. Wilton presented a study on the ssttion of global biogenic isoprene emissions from the
terrestrial biosphere under different levels of CO2. Substantially higher emissions of
monoterpenes in the Eocene are calculated, from far northerly and far southerly latitudes, as
the climate allowedignificant plant cover in these regions.

C. Werner presented two posters, one on the development of a global N2O emissions inventory
for agricultural and natural soils, and another one on data and model uncertainties of N20 and
NO emission inventories fagricultural soils from Saxony, Germany.
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KEY AREAS and ACTION ITEMS

1. GEIA 2009 CONFERENCE FOLLOW-UPS & POSTINGS
¥ Presentations (oral and poster), with the permission of the authors, will be posted on the
GEIA web site.
¥ TheConference full report, along with this GEIA Steering Committee Report, will be
completed and posted in early 2010.
¥ The GEIA email network will be informed of the postings.

2. GEIA EMAIL NETWORK EXPANSION
The GEIA Network, now well over a 1000, wilkkkexpanded to include:
¥ ACCENT participants interested in emissions, but not already on the network,
¥ Colleagues suggested by Conference attendees, and
¥ Others associated with new GEIA activities being planned for 2010 and beyond.

3. UPDATED LISTINGS OF DATA INFORMATION on GEIA WEB SITE
In addition to using suggestions from the GEIA Steering Committee, information on these
areas for data and new links will be requested from the full GEIA Network.
¥ Emissions Data (Currently located under Catalogue orhie GEIA web site)
Update current listing and include email contacts for the referenced data
¥ National Trends
Provide introduction and links to most recent data



¥ |IPCC Data

Provide links/FTP site for data and descriptions and highlight on the web site
¥ Toxic Pollutants

In addition to updating mercury, add information on other toxics
¥ Statistics

Provide information on key underlying data.

4. NEW DATA BASE OF EMISSIONS PAPERS

A new web based data base of papers on emissions will be initiated by first askGigIA
Network for emission references (titles, authors with emails, and links) particularly for those
papers comparing data sets.

5. PROPOSED EMISSIONS ANALYSES WORKING GROUP

Given the differences often found among data sets, it is proposed t&EdA avGrking group
composed of emission developers and modelers be formed to compare data sets and
implications for modeling. A desired outcome is a paper detailing key differences. Model
runs could be done to help illustrate the implications of therdiffees.

6. NEW GEIA FOCUS on MEGACITY BDREGIONAL BDGLOBAL CONNECTIONS
Recognizing how GEIA information on the global scale is useful for developing countries and
how improved information on megacities and regional levels is important for developing
global perspectives, GEIA will more actively focus on these connections. To begin
strengthening GEIA links with different key regions, GEIA will invite new people onto the
GEIA Steering Committee who have expertise in these regions, and will begin deyelopin
regional centers through corporation with other entities and individuals working in these
regions.

7. IGAC, AIMES, iLEAPS and GEIA
GEIA leaders will continue to work toward strengthening these connections within IGBP to
help GEIA better achieve itaission.

8. EMISSION REVIEW UPDATES

The older reviews from 2002 need to be updated. As a first step, links and summaries of the
recent ACCENT sponsor papers that can be referenced will be posted on the GEIA web site.
Additional members of the GEIA commity will be approached to update these Ostate of
scienceO summaries, including discussion of regional as well as global emissions.



