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Abstract:
Issues ranging from reduced availability of fresh water, contamination of natural systems,
waste management, sustainable use of resources, population growth, air pollution and
climate changes and land degradation to remediation of oil spills and land mines have all
remained hot topics of discussion at public forums and media conferences in Kuwait.
The Environment Public Authority in Kuwait (KEPA) is the authoritative regulatory body
responsible for monitoring the quality of the environment in the State of Kuwait in
collaboration with other relevant ministries and authorities. KEPA holds a wealth of
environmental monitoring data which goes back as early as 1980 generated through
many environmental monitoring programmes covering all environmental domains. KEPA
realized that the provision and the rapid access to authentic environmental information
and geospatial analysis of environmental data are fast becoming necessary tools for the
evaluation of impacts on human health and the environment and are very essential for
environmental management and decision making.
To enhance Kuwait EPA capabilities in the monitoring and dissemination of environmental
data and knowledge related to environmental issues and activities in Kuwait using
Geographic Information Systems (GIS) and other relevant technologies such as remote
sensing, GPS and web-GIS based services, Kuwait EPA took the initiative in 2010 by
establishing the ‘Environmental Monitoring Information System of Kuwait (eMISK), as a
unique repository of geo-environmental information relating to Kuwait that is shared
commonly with people over the internet. eMISK employs state-of-art hardware and
software, based on the latest technology and networking infrastructure. A customized GISbased information system called “eMISK-Enterprise System (www.emisk.org)” and a
public website “Kuwait Official Environmental Portal (www.beatona.net)” are being used
for the dissemination of environmental knowledge and provides authoritative strategic
and timely information for the government, companies, researchers and the Kuwaiti
public for development and implementation of policies and decisions for a sustainable
environment.
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Abstract:
The present work is aimed to explain the behavior of the criteria pollutants under
extreme weather condition as in this case highest record of temperature in Bogota,
Colombia. The city is located at 2600 MASL, and has an average temperature of 18˚C. On
february eight of 2017 the temperature reported was 25,1 ˚C, and the next day was
observed a concerning dense cloud of pollution. Reasons why the authors decided
analyse the relationship between the weather extreme condition and the concentration of
pollutants, first in a statistical sense, describing the parameters. Second in a spacial
sense, ploting the concentration of pollutants and the main weather conditions during the
study period. And third with the analysis of the rawinsonde to determine the inversion
levels and the possible height of the pollutants. The findings pointed out the more
respresentative positive lineal correlation between ozone and temperature, reaching 0,81
in r Pearson correlation. The use of GIS was helpful for solving the focus areas of pollution
in the city, interpolated with IDW, and the response to weather conditions over study
period. The temperature inversion zones can be asociated with the main concentration of
pollutants in proportion with the molecular weight.

2.018 Confronting Recent Chemical Reanalyses with Satellite Data on
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Abstract:
Recently, five independent chemical reanalyses spanning across the recent decade have
been reported from leading data assimilation and inverse modeling groups like
Copernicus Atmospheric Monitoring Service, Laboratoire des Sciences du Climat et de
l’Environnement, Japan Agency for Marine-Earth Science and Technology, National Center
for Atmospheric Research, and NASA Jet Propulsion Laboratory. These represent a range
of modeling and assimilation approaches, assimilating different sets of chemical
observations, and updating emission estimates from various bottom-up inventories. Yet
all these studies mainly suffer from the following issues: a) mismatch in scales
representing emissions in the model versus what is observed, b) validity of an
assumption that the transformation of emission inventories to concentrations is wellknown, and c) consistency in emission estimates across species. Representativeness and
model (transport, mixing, removal, chemistry) errors are difficult to address with a single
modeling system and traditional methods/approximations. There is a strong need
therefore to initiate research efforts towards reconciling bottom-up and top-down
estimates in a systematic manner, as has already been suggested by numerous studies.
This is an opportunity to do so given the relative maturity in our understanding of the
issues of retrievals, models, and inverse methods. Here, we introduce preliminary
evaluation of these five reanalyses to better understand and characterize uncertainties
and elucidate key factors contributing to the errors in top-down estimates. This serves as
a step towards an inter-comparison project on current chemical data assimilation/inverse
modeling systems (CDAs) similar to TransCom Experiment for CO2 and CH4. We
introduce a project called CHemical Inverse Modeling system Experiments (CHIME),
which begins by evaluating these five reanalyses on their ability to capture emergent
patterns in reasonably observed trace gases such as CO (MOPITT, IASI), NOX (OMI), and
SO2 (OMI, IASI)). Our evaluation will focus on analysis of the joint probability distributions
of combustion products from major megacities.
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Abstract:
Microorganisms in soil perform nitrification and denitrification processes. As an
intermediate compound nitrogen monoxide (NO) is produced and partly emitted to the
atmosphere. On a global scale this contributes to 15% of the total NO emissions.
Modeling approaches often use above-soil parameterizations to estimate the NO flux to
the atmosphere. However, in the lowest part of the atmosphere, NO reacts to nitrogen
dioxide (NO2) and is partly absorbed by leaves in the canopy layer of crops and woods.
To take this effective emission reduction into account, canopy reduction functions are
used.
In this study we examine the impact of canopy reduction schemes on NO emissions and
subsequently on air concentration and deposition patterns in Northern Europe. We tested
two different canopy reduction functions. For the first one after Wang et al. (1998), we
found an overall reduction of oxidized reactive nitrogen air concentrations of about 5%,
with a maximum reduction of about 30% in rural areas. Nitrogen deposition is reduced by
about 2.5% on average and up to 15% in extreme cases. This nonlinear response of dry
deposition to emission reduction is explained by a shift in the chemical composition of
nitrogen species due to the removal of nitrogen oxides which leads to faster dry
deposition.
The second parameterization after Yienger and Levy (1995) uses a much simpler canopy
reduction scheme. For example, much more simplified and therefore unrealistic time
profiles for the diurnal and annual cycle are used. In total, it gives approximately two
times the reduction effect of the Wang parameterization.
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Ships emit considerable amounts of pollutants, not only when sailing, but also during
their stay at berth. This is of particular importance for port cities hosting large vessels
that contribute notably to nitrogen oxide and particle concentration levels.
To estimate the emissions from ships in ports both the technical specifications of the
ships and their emission factors specific to the different ship activities, sailing,
maneuvering and berthing need to be known. At our institute, we combined a line source
model approach for moving ships and a point source model for ships at berth following
an approach by Hulskotte and Denier van der Gon. For moving ships, emission factors
depend on the ship size and type and the load of the engines during sailing. For berthing
ships, functional relationships between ship size and fuel use per hour at berth for
different ship types have been derived. These functions have been combined with ship
activities derived from AIS data and tables of port calls to calculate the energy use, fuel
consumption and emissions of the most important gaseous and particulate pollutants.
As a first example, annual ship emissions for 2013 for the port of Hamburg were
calculated with this model. Due to the strict regulations for the fuel sulfur content in ports
the sulfur dioxide and sulfate emissions are low compared to the emissions of nitrogen
oxides. In 2013, the total NOx emissions from ships amounted to more than 5000 tons
while SO2 emissions were about 650 tons. Primary aerosol emissions comprising sulfates,
black carbon and other primary organic aerosols were about 280 tons according to the
model results.
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Within the aims of the EU FP7 Monitoring and Assessment of Regional air quality in China
using space Observations Project Of Long-term sino-european co-Operation, MarcoPolo,
project was to improve Sulphur Dioxide, SO2, air quality monitoring, modelling and
forecasting over China using satellite data. As such, three different techniques were
employed to attempt at updating the existing bottom-up SO2 estimates: a combination
with existing emission inventory-type technique developed by LAP/Auth, a linearity
between NOx and SO2 levels-type technique developed by DUTH and a technique

weighing existing emissions inventories with satellite-derived trends developed by KNMI.
In the following, these three emission inventories will be presented, discussed and
compared to existing bottom-up emissions such as the MEIC v1.2 and the EDGAR v4.3.1
databases. Furthermore, the effect of utilizing these emissions on the output field of the
CHIMERE CTM model will also be presented and evaluated against other modelling
outputs.
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Abstract:
Isoprene is the dominant biogenic hydrocarbon emitted in the atmosphere, with global
annual emissions estimated at ca. 400-600 Tg (Guenther et al. 2006). It plays a key role
in the atmospheric composition because of its influence on tropospheric ozone formation
in polluted environments and its contribution to particulate matter. Its emissions are
modulated by meteorological parameters. Climate changes therefore affect the
spatiotemporal and interannual variation of these emissions. In this study we estimate
the isoprene fluxes emitted by vegetation in past and future climate over the European
(EURO-CORDEX) domain using the MEGAN-MOHYCAN model (Müller et al. 2008,
Stavrakou et al. 2014).We first calculate isoprene emissions over 1979-2014 based on the
ECMWF ERA-Interim reanalysis data, we compare with available isoprene flux
measurements, and we investigate the sensitivity to solar radiation changes observed at
European stations. The interannual variability and emission trends on regional and
country level are derived and discussed.
Next, we perform simulations using the output of the ALARO-0 regional climate model
(Giot et al., 2015) forced by the RCP2.6, RCP4.5 and RCP8.5 scenarios over 2071-2099,
and compare with the historical emissions over 1976-2005 derived by the same model.
Furthermore, we incorporate the inhibition of isoprene emissions to the enhanced CO2
levels of the climate projections through two different parameterizations. The future
climate scenarios result in higher isoprene emissions over the European domain
increased by 6%, 33% and 82% for the RCP2.6, RCP4.5 and RCP8.5 scenario respectively.
However, the CO2 inhibition effect results in an overall decrease of isoprene emissions
relative to the standard future simulation, even though this decrease is strongly sensitive
to the parameterization used. The different CO2 inhibition simulations in this study show
that future isoprene emission are between 11% lower and 26% higher than the present

isoprene emissions over Europe.
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Abstract:
The WRF-Chem weather and forecast model coupled with chemistry is used to predict air
quality in China for January and July 2010 and to investigate the sensitivity of the model
predictions to anthropogenic emissions. The focus is particularly put on three city clusters
where surface observations are available: the Hebei-Beijing-Tianjin (HBT), the Yangtze
River Delta (YRD) and the Pearl River Delta (PRD) regions. Three anthropogenic emission
inventories with different spatial resolution are used in this study: MACCity, REASv2 and
HTAPv2. Large differences between these inventories are found in the magnitude of their
emissions (e.g. 98%, 35% and 85% respectively for CO, NOx and OC between HTAP and
MACCity in HBT region in January), spatial distribution as well as seasonal variability. Such
differences have significant impacts on model predictions which show clear regional and
temporal differences. This is confirmed with comparison of model simulations performed
with the different emission inventories with satellite measurements of CO total columns
from MOPITTv6 and NO2 tropospheric columns from GOME2 and suface observations of
NOx, O3, SO2, CO, PM2.5 and PM10. This study shows that a considerable part of the
discrepancies in model predictions of air quality in China is related to uncertainties and
differences in current emission inventories. The results highlight the need for improved
and high-resolved anthropogenic emissions in order to improve the performance of air
quality model predictions in China.
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Abstract:
People living in low-income areas in Southern Africa are exposed to the poorest ambient
air quality in the region. Sources contributing include human influences like solid fuel
burning, power generation, motor vehicles and industrial, as well as natural, like windblown dust and biomass burning. The interplay between the human and natural drivers
are complex. Socioeconomic conditions of communities determine the quantity, amount,
and type of fuels used for domestic purposes; the level of vehicle activity; and the impact
on local land cover which in turn controls wind-blown dust emissions. This talk will
present efforts to quantify the contribution of different sources to the ambient levels of
particulate matter in three different low-income areas in Southern Africa using a source
and a receptor-based approach. Source apportionment performed in different seasons
using coarse and fine nucleopore filters in stacked filter unit samplers, analyzed with
energy dispersive X-Ray Fluorescence (XRF) and Ion Chromatography (IC), and modeled
using chemical mass balanced (CMB) and positive matrix factorization (PMF). These
results are compared with source based dispersion modelling. Solid fuel burning is the
dominant source contributing to ambient levels of particulate matter. Regional sources
like biomass burning and wind-blown dust are important to short term events of very high
levels of ambient levels. Results show the importance of quantifying sources at high
spatial and temporal scales. This is especially relevant for areas that have a variety of
different local, low-level sources of particulate matter, such as dense, low-income
communities.
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The Mexico City Metropolitan Area (MCMA) is especially susceptible to the formation of
photochemical smog, due to amount and type of precursors emitted as well as its
physiographic and meteorological characteristics. MCMA´s air quality has been improved
over the last two decades, however ozone (O3) levels are still exceeding the limit value of
the Mexican air quality standard for more than 34% of days per year (2016). Evaluation of
the MCMA population health impacts have been evaluated.
The Atmospheric Contingency Program, implemented in 1999, it is activated when O3or
PM10 concentration reach certain levels which over the years have been continuously
reduced... The program considers alerts to population and requires the application of
different actions to reduce atmospheric emissions of the main sources in order to avoid
the worsening of the episode. In February 2017, Mexico City implemented an operational
Air Quality Forecasting System, that present information at
(http://www.aire.cdmx.gob.mx/pronostico-aire/) and through a mobile application. The
system is composed by the WRF meteorological model, the CMAQ photochemistry model
and an in-house emission model, which uses Mexico City local emission inventory as input

data. The results of the system are continuously evaluated with the Automatic Air Quality
Monitoring Network. Analyses of the first three month suggests a good performance of
the system, with a high probability of O3 event-detection (70%) and a deviation of 15 ppb
in O3 peaks. The data provided by the system will help to create knowledge bases to
contribute to the development of emergency plans (high ozone levels), to decision

making and to emission reduction programs. It will also make quantitative information on
air pollution available to society, the health sector and environmental authorities.An
evaluation of the first 8 months of this forecast will be presented .
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Abstract:
Nitrous oxide (N2O) is a key greenhouse gas (GHG), with a global warming potential
~300 times greater than that of CO2. N2O is predominantly emitted from agricultural
sources. Annual UK emission estimates are reported, to comply with government

commitments under the United Nations Framework Convention on Climate Change
(UNFCCC). The UK N2O inventory follows internationally agreed protocols and emission
estimates are derived by applying emission factors to estimates of (anthropogenic)

emission sources. This approach is useful for comparing anthropogenic emissions from
different countries, but does not capture regional differences and inter-annual variability
associated with environmental factors and agricultural management. In recent years, the
UK inventory approach has been refined to include regional information into its emissions
estimates, in an attempt to reduce uncertainty.
This study attempts to assess the difference between current published inventory
methodology (default IPCC methodology) and an alternative approach, which
incorporates the latest thinking, using data from recent work. For 2013, emission
estimates made using the alternative approach were 30 % lower than those made using
default IPCC methodology, due to the use of lower emission factors suggested by recent
projects (Defra projects: AC0116, AC0213 and MinNO). Annual emission estimates were
disaggregated on a monthly basis using agricultural management (e.g. sowing dates),
climate data and soil properties. The temporally disaggregated emission maps were used
as input to the Met Office atmospheric dispersion model NAME, for comparison with
measured N2O concentrations, at three observation stations in the UK DECC network
(Deriving Emissions linked to Climate Change). The trends in the modelled data were

found to correspond with the observational data trends, with concentration peaks
coinciding with periods of land spreading of manures and fertiliser application. The model
run using the default IPCC methodology was found to correspond with the observed data
more closely than the alternative approach.
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Gas flaring (GF) is a disposal process widely used in the upstream oil industry, which
consists of burning unwanted associated gas at the tip of a stack. Since this process
mostly consists of oxidizing methane to carbon dioxide prior to releasing it into the
atmosphere, it is a source of greenhouse gases and black carbon (BC). At higher
latitudes, GF has been estimated as the main input of atmospheric BC, alongside
vegetation fires.
Being a high temperature process, GF can be detected from space using measurements
in the infrared spectral domain. Indeed, remote sensing has the ability to overcome the
technical difficulties that have hindered routine in-situ measurements and a systematic
reporting framework. The SLSTR instrument on board ESA’s Sentinel-3A features a
suitable channel setting for the night-time detection and characterisation of GFs in terms
of temperature, area and fire radiative power (FRP). Once the characterisation has been
performed, the estimation of emissions can be conducted by applying published emission
factors to estimated FRP.
In this work, we present a detailed methodology for the detection and characterisation of
GFs using night-time radiances sampled by SLSTR. The methodology is applied to a year
long SLSTR radiances dataset over known flaring regions. FRP retrievals are crossvalidated by comparison with the results obtained from the higher resolution German
FireBIRD small satellite mission and with the Nightfire product based on VIIRS on-board
Suomi NPP satellite. The corresponding emissions will be computed and presented.
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Abstract:
Agriculture has a significant participation in the Argentinean economy and, in the last
decades, the increase in prices and competitiveness of some grains has imposed
important changes. In this process, many millions of hectares historically devoted to
livestock farming have been switched to crop cultivation, while cattle farming (historically
based on pastoral production systems) has evolved towards (i) geographical relocation in
lower-performance agricultural areas, and (ii) intensification of activity through feeding
modifications and the increased implementation of feedlot systems. The agriculture
sector accounts most likely for the largest share of NH3 emissions in Argentina, however
no inventory developed locally has been thus far available. To bridge this gap and
particularly to have accurate input information for coupled atmospheric chemistry models
for secondary inorganic aerosols, we estimated 2000-2012 NH3 emissions, both at
national and spatially disaggregated levels. Of particular interest for us was also to
improve the consistency of the time series and evaluate the impact of changes in
agricultural practices and technologies during this period in Argentina. National NH3
emissions in 2012 amounted for 302.1 Gg, use of fertilizers accounted for 44.5%, manure
management 20.3%, manure in pasture 33.6% and agricultural waste burning 1.5%.
These results do not include prescribed burning of savannas because there are major
disagreements regarding the allocation of emissions from this category. NH3 estimates in
the EDGAR database for 2008 are 88.1% higher than ours for this year, and exhibit more

significant differences per category, namely 112.7% higher for use of fertilizers, 102.4%
higher for manure in pasture, about 500% higher for agricultural waste burning, but
25.6% lower for manure management. Urea dominates national NH3 emissions,
accounting for 34.2% of the total in 2012 and its use for wheat and corn crops dominates
the trend.
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At present, the Philippines does not have an established emission factor database for
estimating the annual emission of different sources despite the huge pollution
contributions of sources like motorized vehicles. Local agencies still rely on emission
factors taken from the US EPA or other international agencies. The aim of this research is
to establish an emission factor for two specific vehicles: namely the Jeepney (PUV) and
the Tricycle (MC/TC). These two vehicles are the most common public transportation
medium used in the Philippines and can be found nearly all throughout the country. In
addition, PUVs and MC/TCs are significant source of outdoor air pollution. In this research,
fine particulate matter (PM2.5)a nd elemental emission factors, and the estimated annual
emissions from both PUVs and MC/TCs were determined. Samples were collected
employing a wind tunnel setup and an active filter based sampling device. The emission
samples were subsequently analyzed by gravimetric analysis to determine its mass, and
Inductively Coupled Plasma-Mass Spectrometry to determine its elemental composition.
The PM2.5 emission factors generated for the PUVs and MC/TCs are 0.7 g(*1000)/km and
0.2 g(*1000)/km respectively. The generated values, with the statistical data received
from the Land Transportation Office, were used to estimate the annual emission per
vehicle type for the year 2012 and 2013. The determined values can be used to assess
the current local, regional and national air quality as well as the variations observed
compared to previous years. Environmental agencies can also benefit by being able to
ascertain the applicability of existing policies, and if needed, accordingly change and
improve dated procedures as well as develop new control systems and programs.

3.037 Household solid fuel use for space heating: Updating emissions
estimates to better understand air pollution, health, and
climate change implications.
Early Career Scientist
Presenting Author:
Zoe Chafe, Cornell University, Atkinson Center for a Sustainable Future, Ithaca,
NY, USA, zoe.chafe@cornell.edu
Co-Authors:
Zbigniew Klimont, International Institute for Applied Systems Analysis (IIASA),
Laxenburg, Austria
Nicholas Lam, University of Illinois at Urbana-Champaign, Department of Civil &
Environmental Engineering, Urbana, IL, USA
Pallav Purohit, International Institute for Applied Systems Analysis (IIASA),
Laxenburg, Austria
Abstract:
Use of solid fuels (wood, dung, coal, charcoal etc.) for household heating is a major
source of fine particulate air pollution and ill-health in many areas where space heating is
required. Initial estimates indicate that household heating with sold fuels may account for
about 3% of total PM2.5 emissions, resulting in approximately 100,000 premature deaths
per year. Household heating with solid fuels is practiced in countries of all income
levels—unlike cooking with solid fuels, which is generally restricted to low and middle
income countries. However, the manner in which solid fuels are combusted for space
heating vary greatly both within and between countries, presenting challenges to the
broad-scale assessment of emissions and impacts.
This presentation will describe efforts to improve understanding of both emissions and
impacts related to combustion of solid fuels for household space heating, including
integration of model estimations and national-level emission inventories; estimation of
climate-relevant pollutants from household combustion for heating; and efforts to
quantify health impacts from household solid fuel heating on a global scale.

3.026 Air quality and health impact with mitigation measures in
changing climate over Global, Asian and Regional scales.
Presenting Author:
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Abstract:

Short-lived greenhouse gas and aerosol pollutants emitted from anthropogenic sources
account directly or indirectly for extreme pollutant episodes leads to the direct damage to
human health from energy use all over the developed and developing region of the world.
Significant portion of human population is believed to be regularly exposed to higher
surface ozone (O3) levels with recent upward trend in industrialization and urbanization.
Focus of presentation will be on total, cardiovascular and respiratory mortalities, and
hospitalizations (COPD) caused by population exposure to surface O3. We will show
results of estimated exposure attributable to surface O3 concentration using population
distribution in recent decade in conjunction with finer spatial scale (0.5°x0.5°) regional

chemical transport model (WRF-Chem) simulations that resolve surface O3 levels over
rural, urban, suburban, and industrial hotspots regions. Further focus will be on quantified
attributable mortalities using health impact function of long-term relative risk estimates
(population attributable-risk proportion) for O3 from epidemiology literature. Results will
be presented for total mortality and mortality caused by cardiovascular deceases and by
respiratory deceases and COPD cases by O3 exposure to population. The focus of talk will
be on groups of vulnerable public, including those suffering from cardiovascular and
respiratory diseases, people with reactive airways and airway allergies. We will present
estimated economic loss which will be useful to policymakers, researchers and planners.
Based on our scientific discussion, we can address how patterns of emissions depend on
anthropogenic sources over global to regional scales in relation to changing world.
Keywords: COPD, mortality, WRF-Chem, population exposure, air quality, ozone
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Abstract:
Ammonia (NH3), which main source is agriculture, is an important precursor gas for
particulate matter concentrations. We have analyzed the temporal variability of ammonia
at different scale. First, we derived ammonia emissions from space, using NH3 total
columns from the IASI instrument onboard Metop-A, at a high resolution (grid-cell of 0.5°
x 0.5°, at a daily scale), for the European spring haze episode of March 2014, 8th to 15th.
During this period, IASI reveals higher NH3 emissions than in the European reference
EMEP inventory over Central Europe (especially over Germany, Czech Republic and
eastern France), exhibiting in addition a large day-to-day variability. This suggests
emissions due to punctual spreading practices, that are difficult to anticipate with an
inventory-based approach, drive the ammonia variability in springtime. The increase of NH
3 emissions, that could reach +300% locally, leads both to an increase of simulated NH3
and PM25 surface concentrations and conducts to a better comparison with independent
measurements (in terms of bias, root mean square error and correlation).

Second, we described interannual variability (IAV) and trends of IASI total columns for
several regions of the world. We showed positive trend over China and over USA for the
2008-2015 period, whereas a negative trend is observed over India. Finally, IASI showed
very high NH3 values in 2015 all around the world and an investigation is performed to
understand such feature.
These preliminary studies are promising for future quantification of NH3 emission
estimates by atmospheric inversions, at a daily scale during pollutions peaks or at a
monthly scale for decadal analysis.
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Abstract:
Background: Exposure to fine particulate matter (PM2.5) as well as ground-level ozone
(O3) is associated with a variety of adverse health effects. Particularly in China, these air

pollutants are anticipated to continuously affect large populations in the coming decades.
Simulation of the levels of these pollutants largely depends on emissions inputs, which
are highly uncertain in magnitude and spatial distribution. Few studies have quantified
how the uncertainty in emissions estimates affects adverse health impacts calculations,
such as premature mortality and hospital visits. Our goal was to provide quantitative
analysis of how emissions and other model parameters influence PM2.5 and O3-related
health impacts calculations in China.
Methods: We simulated PM2.5 and O3 concentrations using the Weather Research and
Forecasting model coupled with Chemistry (WRF-Chem) for 2008 and 2050. We used
three different emission inventories in 2008 and four emissions scenarios in 2050. Each of
the resulting air pollutant concentrations were combined with one of the eight population
projections and with one of multiple existing concentration-response functions to
estimate future PM2.5- and O3- related health effects in China. An analysis of variance
was used to apportion the uncertainty due to different parameters.
Findings: Different combinations of model parameters produced a wide range of
national PM2.5- and O3-related mortality and morbidity. Present emissions are the largest
source of uncertainty for PM2.5-related health estimates (74% of total sum squares),
while future emissions are the greatest source of uncertainty for estimated O3-related
health outcomes (52% of total sum squares). Other parameters are much less influential,
compared with emissions.
Interpretation: Our results highlight the importance of reducing uncertainty in
emissions estimates for quantifying potential PM2.5 and O3-related human health
impacts. It is particularly essential to have a better understanding of present emissions to
reduce uncertainty in PM2.5-related health impacts calculations for the future.
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Abstract:
Anthropogenic emissions of pollutants in Africa still remain highly uncertain, and the
contribution of residential emissions from cooking with biomass is large. As part of the
Research Of Emissions, Air Quality, Climate, And Cooking Technologies In Northern Ghana
(REACCTING) project, in-field emission measurements from 75 UCTs (Uncontrolled
Cooking Tests) of trace gases and particulate matter (PM) were made on traditional and
two improved stoves. Emission factors of carbon dioxide, carbon monoxide and
carbonaceous (both organic and elemental) PM were calculated from the measurements
for a variety of fuel, stove and meal type combinations. The differences between the
traditional and improved stove emissions were quantified with mixed effects models. The
results are used as inputs to residential emission inventories in West Africa. We also
assess the sensitivity of the overall inventory to the way in which the emissions are
calculated: per person, food produced and energy delivered. Moreover, emission factors
from a wide range of common biomass burning activities (commercial cooking, charcoal
making, kerosene lighting, trash burning etc.) were calculated and compared to existing
inventory values.

2.006 Integrating remotely sensed AOD and trace gasses to quantify
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Abstract:
We use a new methodology with 3 simultaneously remotely sensed products from MODIS,
OMI, and MOPITT to produce a new and more robust analysis of Asian aerosol. Our results
are capable of reproducing inter-annual, and intra-annual variations in the emissions of
Asian Aerosols over the large scale, for the decade from 2006-2016. In particular, the
results are quite good over Eastern and Southeastern Asia, matching well against various
external measurements, without the need for scaling factors to be applied. One reason
for this new finding is that the measurements underlying the emissions estimations span
different spectral, spatial, temporal, and size ranges.
The results of this inversion display the fact that urban regions play a significant role in
this region. However, it is also found that there is a slow by important change in the
emissions from urban areas, associated with new-urbanization as well as other underlying
economic and technological factors. Frequently these are occurring in areas which are
otherwise not know to be urbanizing or rapidly changing. Furthermore, we find that there
are regions of large-scale change due to emissions from biomass burning. Again, many of
these regions are not previously known or accounted for, even in datasets such as FINN.
Additionally, due to the use of different measurements with different properties,
additional insights are made in terms of quantifying the amounts from primary emissions
versus secondary in-situ production, which is still hard to measure on the ground in this
part of the world.
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Abstract:
Anthropogenic greenhouse gas (GHG) emissions are considered as the main sources of
the global carbon cycle. Of which Carbon dioxide (CO2) is a major GHG source. Therefore,
visible analysis on CO2 emission sources and trend is meaningful for the data validation
when combing the atmospheric and satellite observations with atmospheric transport

models. In this paper, we focus on developing a visible CO2 emissions inventory by using
Geography Information System (GIS) to make CO2 emissions distribution map of Tokyo
Metropolis with high spatial resolution.

The emission sources are divided into three categories: point, line and continuum. For
point source, detailed information of Tokyo on the power plants, waste disposal plants,
and airport are gathered. The line source refers to the roads for which the traffic volume
statistics data is available. And the continuum source is related to energy consumption in
the rest of roads, residential area, commercial area, industrial area, and other sectors.
The bottom-up approach is used for estimating the CO2 emissions from the point source
and line source (roads that with larger traffic volume). The activity volumes with
geographical attributes are multiplied by the emission factors to gain the annual total
emissions. In addition, top-down approach is applied for counting the annual emissions
from continuum source. Hence, we use the energy consumption data and emission
factors to calculate the total emissions of each sector and then allocating it by population
indictor which own geographical distribution information. After allocating these emissions
data into the map by GIS, a high spatial resolution map is obtained. In addition, the
inventory of EAGrid2010-Japan is used for resolution comparison. Due to our
achievement, CO2 emissions inventory is more visible at local scale and precise for data

validation in global carbon cycle.
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Abstract:
Carbon monoxide (CO) is an important compound for tropospheric chemistry. It is the
dominant sink for hydroxyl radicals and is involved in ozone chemistry. Hence,
atmospheric CO concentrations indirectly affect the lifetime of greenhouse gases like
methane and have impacts on air quality. The ocean has long been recognized as a
source of atmospheric CO. Even if in minority at the global scale, it plays a key role far
from continental anthropized zones. Its marine production is linked to both
photooxidation of organic matter and phytoplanktonic activity and can thus have a large
interannual variability. Several campaigns have been carried out to characterize these
emissions and were used to assess the global oceanic source but due to their scarcity and
to large heterogeneities in phytoplankton and organic matter distributions, the
extrapolation is rather imprecise. Our study aims to quantify the CO oceanic emissions at
the global scale and to characterize their interannual variability and trends considering
multidecadal global changes. The marine biogeochemical model PISCES, coupled to the
ocean general circulation model NEMO, explicitly represents CO source and sink terms in
the ocean. These terms include photoproduction, which is related to the action of UV on
colored dissolved organic matter, phytoplankton production, bacterial consumption and
fluxes at the ocean-atmosphere interface. Simulated oceanic CO concentrations have
been compared to literature reported surface data as well as vertical profiles collected
around the world during the last 30 years. First results show a global emission of a few
tens of TgC per year, with large spatial and seasonal variabilities in both oceanic
concentrations and emissions.
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Abstract:
Anthropogenic pollutant emissions over China have largely increased in the last decades,
because of the rapid economic development, demographic growth, urbanization, and
energy consumption. Measurements of ambient concentration of ozone, PM2.5 and PM10
exceed by far the recommended threshold from WHO for the main Chinese megacities,
causing sever health problems. Several studies show that improved knowledge on photooxidant (O3) and PM precursor (NOx, SO2, NH3, VOCs) emissions are crucial to better
understand, simulate, forecast and then mitigate pollution over China. Efforts have been
made by Chinese authorities during the last 10 years to implement control measures in
SO2 and NOx emissions.
The first effects of NOx reductions are still not clearly visible. Satellite based observations
show a decrease in NO2 stratospheric column density above North China Plain starting
from 2011, but high photochemical ozone formation remains in many Chinese regions
such as Beijing.
In the framework of the PolEASIA project (Pollution in Eastern ASIA: toward better air
quality prevision and impacts evaluation) that involves different French (LISA, LSCE, ARIA
Technologies) and Chinese partners (CRAES, IAP, PKU), we propose to better quantify
pollution precursor emissions (mainly NOx and NMHCs), their spatio-temporal variability
from the interannual to the sub-seasonal scale for the 2008-2017 period, and to evaluate
the impact on pollutant variability and trends. To achieve this, we use the PYVARCHIMERE inverse modeling tool, based on the CHIMERE chemical transport model and a
4D variational assimilation scheme, to derive optimized temporally resolved NOX gridded
emission inventories at continental scale, with a fine spatial resolution of 0.25 and 0.5
degrees, from OMI satellite observations of NO2 tropospheric columns. First results
covering one year of simulations will be presented and discussed.
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Abstract:
The Meteorological Service of Canada within Environment and Climate Change Canada
(ECCC) updated his air quality (AQ) modeling platform for regulatory guidance to policymakers. This AQ modelling platform uses the MSC AQ forecasting model, GEM-MACH,
which is an on-line chemical transport model and in operation since 2009. This update
makes use of the latest scientific improvements provided by ECCC AQ research division,
the latest Air Pollution Emission Inventory (APEI) for base years and projections.
Application of the AQ modelling platform includes: support the development or
amendment of Canadian regulations targeting emission reductions of air pollutant or cobenefits of GHG regulation, assess health, environmental and science impact of diverse
emissions changes for national and international purposes. In order to provide such
guidance, air-quality model scenarios analysis are the most common means used to

estimate the impact of emission changes on atmospheric pollutant concentrations. This
presentation will give an overview of the modelling platform and methodologies used in
air quality emission scenario analysis, as well as the impact of different emission scenario
changes on modelled ambient concentrations for both baselines and projected years and
finally an overview of recent published Canadian regulations and on-going projects.
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Abstract:
The determination quantitative of air pollutant emission and dispersion in the atmosphere
from main stationary sources in Cuba and its effects on healthy environment, is an urgent
and necessary study, taking into the account that a number considerable of emission
sources. The knowledge of these emissions is a useful tool to know for mitigating climate
change and environmental management. The first emissions inventory from the country's
stationary sources is showed. The methodologies corresponding to USEPA and the
European Environmental Agency are used. In-situ emission measurements are also one of
the tools used. The results showed atmospheric emissions rate of SO2 is upper than 273
thousand ton/year while NO2 emission rate is about 98 thousand ton/year. Furthermore,

particulate matter (PM10 and PM2.5) reach 88 000 ton/year, which are known for its
potential damage for human health and atmospheric chemistry. Artemisa, Camagüey and
Cienfuegos are the provinces to emit more SO2 to the atmosphere. The oil refinery and
power plant are present in these provinces. The municipalities: Mariel and Nuevitas are
major emitters of air pollutants gaseous species (SO2, NO2, CO and NMVOC). Also
Cienfuegos, Matanzas and Regla are great emitters and coinciding with urban areas with
bad air quality. Environmental control and regulation measures should therefore be
maintained to mitigate emissions. In addition to implementing reduction plans with
technological improvements. This inventory using the bottom-up methodology can verify
the calculations obtained in Greenhouse Gas Emissions Inventories by reducing
uncertainties and thus achieving more accurate mitigation scenarios for climate change.
Key words: emissions inventory, pollution sources, air quality management.
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Abstract:
Mankind’s activities have perturbed the natural biogeochemical cycle of mercury (Hg)
since ancient times, contributing to legacy Hg, now present in different environmental
compartments.
This Hg can be mobilised and released to the atmosphere by several naturally and
anthropogenically driven mechanisms. Biomass Burning (BB) is an important factor in
recycling legacy Hg over land, and is itself a major source of atmospheric Hg, amounting
to roughly one third of the Hg released by anthropogenic activities each year.
The Hg atmospheric residence time depends strongly on the emissions speciation. The
presence of reactive Hg species, that is Hg(II) compounds and Hg bound to particulate
matter, having a short residence time of days to a few weeks, determines the fluxes to
environments close to emission locations.
Hg emissions from BB have generally been considered to be only Hg(0) , which due to its
long residence time has little local impact.
However, there are some studies which suggest that a fraction of Hg from BB is
released as bound to particulate matter (HgP).
Although the Hg, and thus HgP, emissions from BB show high inter-annual variability
due to the underlying variation in BB activity, these emissions can be comparable to,
and in some regions higher than, those from anthropogenic activities. Consequently,
similar amounts of HgP from both these sources are deposited to local ecosystems,
however their geo-graphical and seasonal distributions are markedly different. Using the
latest versions of the Global Fire Emissions Database (GFEDv4.1s) and of the EDGAR
anthropogenic Hg emission inventory, the emissions of HgP from both BB and
anthropogenic activities are calculated and compared over a 12 year period, to identify

regions affected by the two sources. The potential role that climatic changes and the
objectives of the Minamata Convention to reduce anthropogenic Hg emissions may have,
have also been investigate.
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Abstract:

Methane (CH4), is a powerful greenhouse gas and if not properly controlled, can leak
from all stages of the Oil & Gas production and supply chain. If CH4 emissions are larger

than 3% of the natural gas produced, the climate benefits of a natural gas power plant vs.
a coal power plant will be completely eroded. A large range in leakage-production ratios
(0.25% - 8%) was found in recent U.S. studies. The Netherlands represents 44% of the
EU’s gas production, but reports negligible upstream methane emissions. Therefore
Environmental Defense Fund (EDF) initiated a pilot campaign to collect measurement
data from the Groningen gas field in the Netherlands, the largest on-shore gas field in
Europe. During a week in August 2016, a multi-scale study of the Groningen gas field was
undertaken, including aircraft measurements (regional and facility-level) and groundbased measurements (facility-level). We used an instrumented mobile laboratory (mini
Aerodyne Mobile Laboratory, minAML) to collect concentration data downwind of facilities
(including production cluster sites and existing midstream facilities). Emissions are
quantified using these ground measurements and an inverse Gaussian plume model
calculation. We use ethane/methane ratios to distinguish oil and gas emissions from
nearby biogenic sources. Mass-balance flights using Metair’s DIMO aircraft were
performed to quantify the local and regional methane flux by flying upwind and
downwind of the Groningen field. We will compare the overall results from the campaigns
with official reported emissions, downscaled to the measurement days. The data will give
a good indication if the mismatch in reported and actual emissions seen in the U.S. is
present in the Groningen field as well and highlight the importance of the attribution
efforts (separating CH4 fossil emissions from biogenic emissions) and the use of several
multi-scalar methodologies to constrain Oil & Gas CH4 emissions in production regions
outside of the US.
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Abstract:
With the emission estimate algorithm DECSO we have derived NOx emissions from 10
years of satellite observations from GOME2a and OMI over different regions (such as
Europe, Middle East, East Asia etc.). The latest version of DECSO is able to better detect
NOx emissions over remote regions. For example, the derived NOx emissions reveal ship
tracks near the Chinese coasts that are otherwise hidden by the outflow of NO2 from the
Chinese mainland. The temporal evaluation of shipping emissions near the Chinese
coasts will be presented.
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Abstract:
Volatile Organic Compounds (VOCs) are important pollutants present in the urban
atmospheres which can affect air quality by producing secondary pollutants. In-situ VOC
observations are therefore necessary to provide direct implications on air pollution
exposure and to improve the prediction of secondary products formation. Meanwhile,
VOCs field-observations have been deeply used over the last years as constraints for the
development of reliable emission inventories. Related studies pointed out large
discrepancies between inventory estimations and emission ratios derived from ambient
measurements, implying limitations in the accurate modeling of VOC impact. In addition,
there are still missing VOC observations in sensitive places like West Africa. The
unplanned growth of urban conglomerations is the main issue in West Africa, aggravating

health problems due to unregulated emissions and producing effects on atmospheric
chemistry. Therefore, the characterization and quantification of these emissions, is a key
input to improve the comprehension of sources contribution over West Africa and to
assess their impact on human and air quality conditions.
Intensive VOC field-campaigns have been performed in the framework of the WP2 (Air
pollution and Health) DACCIWA project during two years. Different sites have been
sampled in Abidjan, Ivory Coast for ambient and source measurements. Results for three
intensive campaigns representative of the wet and dry seasons are available over the
period 2015-2016. Speciated VOCs were collected off-line by absorbent tubes and then
analyzed and quantified by GC-MS techniques. Anthropogenic VOC profiles (traffic,
industrial, domestic and waste fires) have been evaluated and the levels and distribution
of VOCs have been analyzed. VOC data were also compared with those from other cities
worldwide to discuss discrepancies and commonalities. These data provide the first
constraints for the construction of regional emission inventory and for the understanding
of the role of VOC emissions in the urban atmospheric chemistry, in West Africa.

1.051 The Community Emissions Data System (CEDS): an open source
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Abstract:
We describe the code and operation of the Community Emissions Database System
(CEDS). CEDS is an open source data system scheduled for public release in Summer
2017 that produces global, historical (1750 - present) estimates of anthropogenic
chemically reactive gases (CO, CH4, NH3, NOX, SO2, NMVOC), carbonaceous aerosols (BC
and OC), and CO2.
The data system is based in R, an open-source software system, and its download

includes all system code and input data files other than IEA energy statistics, as well as
comprehensive documentation, tutorials, and user guides. It is designed to allow for easy
addition or replacement of data and assumptions, so changes to energy data, emission
factors or fuel properties do not require coding. Comprehensive meta-data functionality
tracks all data files used to create final system outputs and value meta-data tracks
whether a specific estimate was scaled to an existing inventory. The data system requires
the purchase of the IEA energy statistics to create the complete historical data set, but a
fully open source option from 1990 – 2015 using publically available UN energy data is
being explored.
This system provides a transparent, reproducible, and consistent methodology for
producing emissions trends and allows researchers and policy makers to access
emissions and emissions factor data by country, sector, and fuel as well as produce new
estimates with updated country-specific data or alternative assumptions in general.
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Abstract:
The presentation introduces the first satellite-based sulfur dioxide (SO2) emission
inventory for 2005-2016. SO2 measurements from OMI satellite sensor are used to detect
large point emission sources and estimate emissions from them. A total of about 500
continuously emitting point sources releasing from about 30 kT y-1 to more than 4000 kT
y-1 of SO2 per year have been identified and grouped by the country and the source
type. The annual emissions from these sources were estimated using a new algorithm
that combines satellite measurements with wind data.
Global cumulative emissions from power plants and smelters are declining, while
emissions from oil and gas industry have remained nearly constant. In 2005-2016,
anthropogenic emissions from the USA, China, and Europe declined by up to 80%, while
emissions from India nearly doubled, and emissions from other dominant SO2-emitting
regions (South Africa, Russia, Mexico, and the Middle East) remained fairly constant. In
total, OMI-based estimates account for about half of total reported anthropogenic SO2
emissions; the remaining half is likely related to sources emitting less than 30 kT y-1 and
not detected by OMI. However, for some regions (e.g., Mexico) OMI-based estimates are
up to 4 times higher than the reported emissions.
The inventory includes annual emission data for 90 volcanoes. Emissions from passively
degassing volcanic sources account for about 30% of total emissions, but that fraction
has increased in recent years due to the steady decline of anthropogenic emissions.
Annual emissions from passive volcanic degassing significantly exceeded eruptive
emissions in the last 10 years except during one year (2014), when they were at
approximately the same level.
The obtained emission information can be used to improve available emissions
inventories, since about 40 sources seen by OMI are not included in the inventories. They
account for about 6-12% of total global SO2 emissions.
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Abstract:
Isoprene (C5H8), the most important of the non-methane biogenic volatile organic

compounds (NMBVOCs), plays a crucial role in atmospheric chemistry and carbon cycle –
affecting the oxidative capacity of the atmosphere through reaction with OH, and as an
important precursor of O3 and secondary organic aerosols. Its annual emission is about
400–600 TgC (90% emitted by terrestrial plants), equivalent to the size of the annual
biogenic CH4 source. Accurate isoprene measurements from airplane and surface sites
are sparse. Its global distribution is relied on an indirect approach and estimated using its
chemistry product, formaldehyde (HCHO) measurements. However, these HCHO-derived
isoprene estimates have large errors mainly due to the high uncertainty of HCHO level 2
data products (mostly ~100%), in addition to any imperfect assumptions of HCHO-C5H8
models. It leads to the ambiguous understanding of differences among various
chemical/dynamical processes on controlling isoprene spatial/temporal distributions.
Direct measurements of global atmospheric isoprene are highly needed in order to allow
improved quantification of isoprene’s roles in atmospheric chemistry and carbon cycle
under past and future climate states. Recently, we estimated spectral signals of
atmospheric isoprene for its strongest spectral band centered at ~900 cm-1 region with
the environmental conditions over Amazonian forest. It was found that the estimated
signal level is 0.2 K (brightness temperature), three times larger than the noise level of
CrIS single footprint measurements and similar to that of AIRS, which indicates the high
feasibility of directly retrieving global isoprene distribution from CrIS/AIRS measurements.
We would present prototype retrievals of atmospheric isoprene directly from existing
satellite observations of CrIS/AIRS over Southeast USA.
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Abstract:
NOVAC, the Network for Observation of Volcanic and Atmospheric Change, was initiated
in 2005 as a 5-years-long project financed by the European Union. Its main purpose is to
create a global network for the study of volcanic atmospheric plumes and related
geophysical phenomena by using state-of-the-art spectroscopic remote sensing
technology. Up to 2014, more then 100 instruments have been installed at 40 volcanoes
in Chile, Peru, Ecuador, Colombia, Nicaragua, Costa Rica, El Salvador, Guatemala, Mexico,
Italy, Democratic Republic of Congo, Reunion Island, Iceland, Papua New Guinea and
Philippines, and efforts are being done to expand the network to other active volcanic

zones. NOVAC has been a pioneer initiative in the community of volcanologists and
embraces the objectives of the Word Organization of Volcano Observatories (WOVO) and
the Global Earth Observation System of Systems (GEOSS).
In this contribution, we present the results of the measurements of SO2 gas fluxes carried
out within NOVAC, which for some volcanoes represent a record of more than 10 years of
semi-continuous monitoring The network comprises some of the most strongly degassing
volcanoes in the world, covering a broad range of tectonic settings, levels of unrest, and
potential risk. . Examples of correlations with seismicity and other geophysical
phenomena, environmental impact studies and comparisons with previous global
estimates will be discussed as well as the significance of the database for further studies
in volcanology and other geosciences.
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The present paper assesses the quality of ozone data of modified Brewer Mast
balloonborne ozonesonde and its comparison with satellite based BUV/SBUV, UARS MLS
and EOS Aura MLS data covering three different timeframe (1972-2014, 1992-98 & 20052014). To analysis the variability and long-term trend in ozone data over three Indian
stations at different latitudes namely Delhi, Pune and Trivandrum, India. According the
WHO Criteria (1982) the reasonable amount of ozonesonde data analysis shows the good
quality as 70–80 % of data within the normalization factor of 1.3–0.8 ± (0.05–0.1) over all
three stations. A multiple regression modal has been used to find the long term trend in
the stratospheric ozone delineating the effect of quasi-biennial oscillation (QBO), the
eleven year solar cycle and the Eliassen-Palm (EP) Flux. Trends in the ozonesonde data
for the three different periods are quite different even within the same and different
dataset. An agreement among two data set (SBUV and MLS) is seen in the period of 19921998 showing maximum negative trends of different magnitude in the upper
stratosphere, but considerably lower in the stratosphere (between 2 and 15 hPa). The
trend in the period of 2005-2014 has varied -3.04 - 1.72% per yr and shifted from
negative to positive in the upper stratosphere. As compared to BUV/SBUV dataset, the
MLS data shows insignificant trend. Trend in stratospheric ozone over the tropical sites
are satisfactorily insignificant for the period of 1998-2014. The percentage difference
between ozonesonde and UARS MLS data at Delhi, Pune and Trivandrum show variation
of ±15 % and ozonesonde data, EOS Aura MLS and SBUV data at Delhi, Pune and
Trivandrum show variation of ±45 % in the vertical range of 46 to 10 hPa, whereas MLS
data show highest accuracy.
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Abstract:
Previous studies have shown that although nation-wide ozone concentrations in the U.S.
have consistently declined over the past decade, increased concentrations of ozone
appear in urban and suburban areas. The health impacts associated to the increase in
ozone concentrations with NOX control in these locations are termed “dis-benefits” (or
“marginal damages”). These dis-benefits have been quantified in recent publications at
current emission levels, and have shown that increasing NOX emission control would
eventually turn these dis-benefits into benefits as the region shifts from NOX-inhibited to
NOX-limited.

We quantify the societal monetary health benefits of NOX control through the adaptation
of the U.S. EPA’s Air Quality model [CMAQ]. We supply the model with the derivative of an
exposure-based cost function, which utilizes respiratory mortality rates due to chronic 1hour ozone exposure. With this, we estimate both national and local monetized health
damages from chronic exposure to ozone with respect to NOX emissions in the U.S. on a
benefit-per-ton [BPT] basis. We investigate how compounding benefits of NOX control

compare to dis-benefits in two major urban areas: New York, NY and Los Angeles, CA. We
identify the tipping point of NOX control beyond which negative BPTs become positive
along the abatement pathway. We estimate the break-even point where cumulative
benefits compensate these immediate dis-benefits in urban areas. We examine the
impact of applying nationalized vs. localized emission control policies in NY and LA. For
surface-level emissions in NY and LA, we show how the compounding nature of these
marginal damages calls for more aggressive emission control policies. For example, BPTs
in NY start at -$27,000/ton NOX and increase until the tipping point is reached at ~40%
abatement. At ~70%, the cumulative benefits compensate immediate dis-benefits from
the previous abatement levels, reaching a maximum of $157,000/ton NOX at 100%
abatement.
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Abstract:
In this work, we compare for the first time different anthropogenic NOX emission
inventories and examine the associate variation in simulated surface ozone (O3) in India.

Six anthropogenic NOX emission inventories namely Emission Database for Global
Atmospheric Research (EDGAR), Intercontinental Chemical Transport Experiment-Phase B
(INTEX-B), Regional Emission Inventory in Asia (REAS), MACCity, Indian National Emission
Inventory (India_NOx), and Top-Down NOX emission inventory for India (Top-Down) are
included in the comparison. We include these emission inventories in regional chemical
transport model WRF-Chem to simulate tropospheric column NO2 and surface O3 mixing
ratios for the month of summer (15-March to 15-April) and winter (December) in 2005.
Predicted tropospheric column NO2 using different NOX emission inventory are evaluated
with the OMI satellite observations. All emission inventories show similar spatial features,
however uncertainty in NOX emissions distribution is about 20-50% over rural regions
and about 60-160% over the major point sources. Compared to OMI, the largest bias in
simulated tropospheric NO2 columns is seen in the REAS (-243.0 ± 338.8 ×1013
molecules cm-2) emission inventory, followed by EDGAR (-199.1 ± 272.2 x 1013
molecules cm-2), MACCity (-150.5 ± 236.3 ×1013 molecules cm-2), INTEX-B (-96.8 ±
199.5 ×1013 molecules cm-2), India_NOx (-87.7 ± 159.9 ×1013 molecules cm-2) and
Top- Down (-30.8 ± 69.6 × 1013 molecules cm-2) inventories during winter. Simulations
using different NOX emission inventories produces maximum deviation in daytime 8-h
averaged O3 of the order of 9-17 ppb (15-40%) in summer and 3e12 ppb (5-25%) in
winter over most of the land area. The simulation suggests that choice of NOX emission
inventories have significant effect on surface O3 concentration for air quality studies over
India.
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Abstract:
The simulations performed in support of the 2013 report of the Intergovernmental Panel
on Climate Change (IPCC) used surface emissions from the so-called Representative
Concentration Pathways (RCPs) scenarios. These scenarios provide emissions of
greenhouse gases and atmospheric pollutants from 2000 to 2100. Four scenarios are
available, representing different radiative forcings for 2100. These scenarios are currently
widely used by the climate and atmospheric community.
We will compare the emissions provided by the four RCPs emissions scenarios from 2000
to 2015 with the most recent information on emissions during the past fifteen years.
From these comparisons, we will assess if the RCPs emissions can be used for forecasting
the distribution of atmospheric pollutants in the recent past and near future.
This assessment, which will focus on the emissions of nitrogen oxides, sulfur dioxide and
volatile organic compounds, will include recent determinations of surface emissions from
global and regional inventories, as well as the estimations of emissions using inverse
modeling techniques and satellite observations.
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Abstract:
We will review the datasets providing anthropogenic emissions at the global scale and at
the regional scale, for the 1990-2015 period, and discuss a comparison of these datasets.
The analysis will include different gaseous and particulate compounds, i.e. carbon
monoxide, nitrogen oxides, volatile organic compounds, sulfur dioxide, ammonia, black
and organic carbon, and particulate matter (PM10 and PM2.5). This work will help
quantifying the uncertainties on anthropogenic emissions in the different regions.
The spatial and temporal distributions of several of these compounds has been measured
by different satellite instruments since the late 1990s. Trends in the distributions of
nitrogen oxides, sulfur dioxide and volatile organic compounds have been detected from
these satellite observations in several regions and cities.
We will compare the trends in the anthropogenic emissions of NOx, SO2 and VOCs in
different world cities and megacities provided by different global and regional inventories
and by the satellite observations. Surface emissions optimized by inverse modeling
techniques will also be included in this analysis. It will be shown that the trends in
emissions and in satellite observations display a very good consistency in some regions
and cities, while no consistency can be found in other regions.
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Abstract:
Sulfuryl fluoride (SO2F2) is used increasingly as a fumigant to replace methyl bromide (CH
3Br), which was regulated under the Montreal Protocol (1986). Mühle et al., 2009, showed
that SO2F2 had been accumulating in the global atmosphere with a growth rate of 5±1%
per year from 1978 to 2007. In addition, the global warming potential of SO2F2 has been

estimated to be ≈4780 for a 100-year time horizon [Papadimitriou, 2008], which is similar
to the CFC-11 (CCl3F) GWP. Thus it is a potent greenhouse gas and its emissions are
expected to continue to increase in the future. Here we report the first estimation of the
SO2F2 emissions on regional scale (for North West America, Europe, South East Asia and
South Australia) from 2008 to 2015. Emissions are constrained by AGAGE observations

and they are derived using a 3D Lagrangian dispersion model (NAME) via the reversiblejump trans-dimensional MCMC approach [Lunt, 2016] along with a 3D Eulerian CTM
(MOZART-4) for boundary conditions calculation. Over the inversion window, results show
that South East Asia is responsible for the highest emissions with a continuous increase of
+18% and +38% in China and Japan respectively. In North West America, emissions are
mainly distributed in Mexico and California with the highest rise of +223% and they are
associated with house and building fumigation. In Europe, SO2F2 is primarily used and
released in Poland and Spain, with +4% rise, for both structural fumigation and crop
treatment. Finally, South Australia is characterized by lower emissions with a continuous
increase of +8%. They are found in limited inland areas potentially related to bulk grain
treatment. This work provides a unique quantitative understanding of the SO2F2
industrial emissions and initiates future work for improving our knowledge on its
atmospheric sinks with the aim of performing similar estimation on global scale.
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Abstract:
Aerosols from open burning contribute to regional haze events globally and have been
shown to have a non-negligible influence on severe storms. Wild fires are potentially
becoming more commonplace due to climate change. Those aerosol emissions are highly
uncertain, with global annual and monthly continental total estimates varying by a factor
of 2 to 3 and a factor of 10, respectively. The multi-scale variation stifles high resolution
forecasting required for incident prediction of PM2.5 exposure and extreme weather. The
only widespread observations of aerosols available globally every day are from satellites,
which has motivated their application to past top-down emission constraint at coarser
resolution.
This work combines three related efforts in order to effectively utilize optical observations
of aerosols from existing polar-orbiting and future geosynchronous satellites to enable
fast inverse modeling of high-resolution biomass burning sources. (1) An efficient adjointfree inversion method has been used in WRF-AAM, a limited-area meteorological model
with aerosol-aware microphysics, to remove inventory bias in ~4 to 6 aggregated
geographic regions on hourly time scales, and to inform daily flight paths during recent
air quality campaigns. (2) An efficient parallelized stochastic method was proven to
approximate a reduced basis set of high-resolution surface fluxes associated with
maximum observational constraint. This optimal basis defines optimally aggregated
regions and time periods that can be adjusted for daily fluctuations in fire locations,
meteorology, and observation availability, acting as a preprocessing step for part (1). (3)
WRFDA (WRF data assimilation) has been extended to carry out 4D variational source
inversion using the stochastic method from part (2). We will present progress toward
merging these three projects, including adjoint descriptions of the simplified aerosol
microphysics and optical measurements and estimates of computational requirements.

The final product could be used operationally to improve daily regional air quality
forecasts during fire events.
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Abstract:
The High-Elective Resolution Modelling Emission System for Mexico (HERMES-Mex) model
is an emission processing tool developed to transform the official Mexico City
Metropolitan Area (MCMA) emission inventory into hourly, gridded (up to 1km2) and
speciated emissions used to drive mesoscale air quality simulations. HERMES-Mex
constitutes the emission core of the Air Quality Forecast System for the City of Mexico,
developed by the Barcelona Supercomputing Center (BSC) and the Mexico City’s
Secretariat of the Environment (SEDEMA). In this work the resulting traffic emissions from
the Mobile Source Emission Factor Model for Mexico (MOBILE6.2-Mexico) and the MOtor
Vehicle Emission Simulator for Mexico (MOVES-Mexico) models are integrated in the tool
to assess and compare their performance. NOx, CO and VOC total emissions modelled are
reduced by 37%, 52% and 26% in the MCMA when replacing MOBILE6.2-Mexico for
MOVES-Mexico traffic emissions, while PM10 and PM2.5 are slightly increased (6% and
8%, respectively). In terms of air quality, the system composed by the Weather Research
and Forecasting model (WRF) coupled with HERMES-Mex and the Community Multi-scale
Air Quality (CMAQ) model properly reproduces the pollutant levels and patterns measured
in the MCMA. The system’s performance clearly improves in urban stations with a strong
influence of traffic sources when applying MOVES-Mexico emissions. These results

reinforce the conclusions reached by previous works that stated that MOBILE6.2-Mexico
NOx and CO emission factors were overestimated. Despite reducing estimations of
modelled precursor emissions, O3 peak averages are increased in the MCMA core urban
area (up to 30ppb) when using MOVES-Mexico mobile emissions due to its VOC-limited
regime.
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Abstract:
The industrial growth in East Asia has resulted in widespread growth and prosperity, but
has been accompanied by degraded air quality. These poor air quality events have both
local and regional effects, and long range transportation of pollution can greatly increase
the affected populations. South Korea has a technologically oriented economy with
vibrant urban regions, but suffers from poor air quality arising from both local emissions
on the Korean peninsula and from the transport of pollution from Mainland China. The
KORUS-AQ field campaign was an international collaboration to measure the air quality
over the Korean peninsula in the spring of 2016. We use the aircraft in situ data from the
DC-8 aircraft to examine trace gas ratios over three major regions: the Seoul Metropolitan
region, the South Korean western coast, and the Yellow/West Sea. We look specifically at
the correlations between CO and CO2 as an indicator of emissions type, with low ratios
generally indicative of more efficient combustion and high emissions indicating low
efficiency combustion. At low altitudes, higher incidences of low CO/CO2 ratios were
observed in the Seoul and western coastal regions, compared to higher ratios of CO/CO2
over the West Sea. We examine the meteorological dependence of these carbon species
ratios, their relationships to VOC tracers, and their vertical behavior to evaluate the air
mass contributions from Mainland China and assess the percentage contributions of these
regional emissions to the measurements over the Korean Peninsula.
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Abstract:
Wildfire is a disturbance to the ecosystem and most of the fires are caused by human
activity. The trace gases, aerosol particles, and black carbon emitted from fires can affect
air quality, climate, and public health. Black carbon emitted from wildfires in high
latitudes can also accelerate ice and snow melting in the Arctic. As the climate becomes
warmer and drier, more wildfires are predicted to occur in high-latitude ecosystems, a
region highly sensitive to climate change. We studied the trends of the area burned daily
in various ecosystems of Northern Eurasia at a 500m × 500m resolution during a 14-year
period from 2002 to 2015 using the MODIS products. The total area burned decreased by
40% from 3.2 × 105 km2 in 2002 to 1.9 ×105 km2 in 2015. There is no apparent trend of
the forested area burned, which is contrary to conventional assumptions. However, the
area burned in grassland fires in Central and Western Asia decreased by 63% from 2.1
×105 km2 in 2002 to 0.8 ×105 km2 in 2015, accounting for all the decline of the total
area burned in Northern Eurasia. The decrease is correlated with (1) the decrease of
MODIS Drought Severity Index (DSI), and (2) the increase of the number of grazers:
goats, sheep and cattle. The DSI decreased substantially from 1.0 in 2002 to -0.4 in 2011.
The numbers of grazers in this region decreased drastically in the mid-1990s because of
economic collapse of the Soviet Union. However, the number of grazers has recovered
and increased steadily since 2000. Grazing on grassland reduces fuel loadings and thus
emissions from biomass burning. The interactions of climate, economy, grazing, the
extent of biomass burning, emissions of atmospheric pollutants and black carbon in

Central and Western Asia in the past 14 years will be summarized.
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Abstract:

The contribution and modeling the Green House Gases(GHG) from transport sector in
total pollution into the atmosphere air in Azerbaijan has been evaluated. As a result of
conducted surveys, it is ascertained that car wastes are the main pollution sources of
worsening air quality. Thus, over 80% (1 mln ton) the total emissions has been exhausted
by vehicles. In the frame of survey, COPERT 4 software evaluation program has been
applied to calculate Carbon-dioxide (CO2), nitrous oxides(N2O) and methane (CH4) which
is one of main source of Global Warming and Climate Changes. The methodology has
been based on IPCC/CORINAIR air pollutant emissions inventory guidebook. The key
results of the study show that calculating vehicles emission using the COPERT-4
methodology can improve the estimation methods and could help to modeling the
pollution for next years.
The method based on fuel consumption, average emission factors, road infrastructure,
motion of vehicles at different condition included in the guidelines of İPCC. Methodology
require the collection of all the considered activity data by using the respective
guidelines, calculate the total emissions from each source and pollutants of interest.
Currently, gradual growth at fuel consumption is irrational for economical and air quality
aspects
Using the methodology proposed in this work is able to start from certification data to
define modal emission rates of fuel consumption and NOx emission according to COPERT4 software. This data and methodology can be further used in any other driving cycle,
using the correspondent vehicle time distribution, to estimate and modeling fuel use and
emission outcome in a given vehicle ore fleet of vehicles.

1.064 Inter-comparison of Global Satellite Burned Area Maps derived
from MODIS, MERIS and SPOT-VGT.
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Abstract:
Inter-comparison of Global Satellite Burned Area Maps derived from MODIS,
MERIS and SPOT-VGT
Vegetation fires are a major disturbance in the Earth System. Fire emissions exert a
significant climate forcing and are source of widespread air pollution. Most fire emission
inventories rely on satellite burned area information as input. Therefore, the accuracy of
the burned area maps is one important determinant for the quality of the emission
estimates. Over the last decade, several satellite-derived burned area products have
been released. The products differ in terms of satellite sensor and/or algorithm used.
Each of them has different strengths and weaknesses.
Here, we inter-compare six global burned area products from MODIS (collection 5: GFED4
aka "MCD64 C5", GFED4s and MCD45 and collection 6: MCD64 C6), MERIS (Fire_cci) and
SPOT-VGT (C-GLOPS). We show that Fire_cci, MCD64 C5, GFED4s, MCD64 C6 and MCD45
largely agree in localising the regions with most intense fire activity in the tropical belts
of Africa and Australia. The Copernicus Land product C-GLOPS shows the least interproduct agreement of all burned area products. Pronounced inter-product differences
emerge for specific regions or fire events. Burned area mapped by Fire_cci, for example,
tends to be notably higher in regions where small agricultural fires predominate.
Users generally do not take into account the variability of observational gaps in the
underlying burned area mapping. Under unfavourable conditions, these variations may
introduce distinct artificial regional and temporal trends. Burned area may be low or
absent in certain regions because there is little fire activity. Burned area may equally be
low or absent because of poor observational coverage (e.g. missing satellite input data,
cloud cover). We demonstrate that correctly discriminating between both is essential for
unflawed applications and interpretations of burned area products.
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Abstract:
Globally, emissions of long-lived non-CO2 greenhouse gases (GHG) account for
approximately 30 % of the radiative forcing of all anthropogenic GHG emissions.
However, on the country level ‘bottom-up’ estimates of anthropogenic non-CO2 GHGs are
often connected with relatively large uncertainties compared with those of anthropogenic
CO2. The latter can be fairly well established from fuel statistics, whereas the former

originate from rather diffuse sources for which both activity data and emission factors
may carry substantial uncertainties. In order to validate national inventories and
ascertain that target emission reductions can be reached with a given set of reduction
measures, it is indispensable to apply independent ‘top-down’ methods on the country
scale.
Here, we present country-scale atmospheric inversion studies for non-CO2 GHG emission
estimates in Switzerland, making use of the recently established CarboCount-CH network
(est. 2013) of four stations on the Swiss Plateau as well as the neighbouring mountain-top
sites Jungfraujoch (JFJ) and Schauinsland (SSL, Germany). Continuous observations of N2
O started at the tall tower site Beromünster in January 2017. The mountain-top sites have
been providing continuous CH4, N2O, and halocarbon (JFJ) observations for several years.
We use a high-resolution (7 x 7 km2) Lagrangian model (FLEXPART-COSMO) in connection
with two different inversion systems to estimate spatially and temporally resolved
emissions for the Swiss domain. Extensive sensitivity inversions are used to assess the

overall uncertainty. In general, we find good agreement of the total Swiss CH4 emissions
between our ‘top-down’ estimate and the NIR ‘bottom-up’ reporting. Reduced winter
time emissions were evident in all years. Uncertainties in the model’s boundary
conditions can induce large offsets in national total emissions. We present first
preliminary estimates of N2O emissions and discuss emission estimates for the most
important hydrofluorocarbons (HFCs) on the European and Swiss scale.

1.045 Progress towards comprehensive uncertainty estimates and
emissions ensembles with the Community Emissions Data
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Abstract:
The Community Emissions Database System (CEDS) is an open source data system
scheduled for public release in Summer 2017 that produces global, historical (1750 present) estimates of anthropogenic acidifying gases (NH3, NOX, SO2), carbonaceous
gases (CO2 and CO, CH4) and carbonaceous aerosols (BC and OC). Emissions are

estimated annually and resolved by the country, sector, and fuel, and then gridded by
year and sector with monthly seasonality. CEDS estimates rely on existing energy
consumption data sets and regional and country-specific inventories to produce emission
trends over recent decades. The system provides a reproducible, consistent, and
transparent means of quantifying uncertainty around emissions inventories.
We examine uncertainty involved in estimating recent year emissions, which includes
uncertainty from the preliminary nature and lack of sectoral detail for energy data and
the lack of detailed emission factor and emission control information for recent years. We
estimate this uncertainty by comparing emissions estimates resulting from applying
estimation methodologies to data released in pervious years, to estimates resulting from
data released at later dates. We are working toward more comprehensive uncertainty
estimates, considering correlations in uncertainties across sectors and countries and
taking into account the relative uncertainties across emission species (within a group of
countries). These estimates will lead to ensembles of historical emissions, which will be
used in modeling experiments to more comprehensively examine uncertainties.
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Abstract:
The drying up of the Urmia Lake in Iran's northwestern corner is considered as one of the
most staggering environmental disasters in the country. Over the last 20 years up to 90%
of the former seabed of this salt lake have been exposed, creating a potentially
significant dust source with very high salt content. It is widely believed, but little
researched, that this has increased the dust emissions in the region posing major hazards
to human health and agriculture.
This study aims to quantify the changes in dust emissions from the dried seabed and also
to identify the main physical mechanisms that modulate these changes. We investigate
the trend of Aerosol Optical Depth (AOD) as a measure of dust emission over Urmia lake
and its surroundings from 2000 to 2014. The changes of the wind speed and land surface
properties are also explored as the key physical drivers of dust emission.
The AOD trends show that the dust emission in the region is doubled during 2010-2014
compare to the decade before. This escalation is mainly fueled by increase in the wind
speed and also erodibility of the surface. The implications of the results for dust emission
schemes in numerical models are explained.

1.048 Improving emission and air quality analyses via better
representing the land surface states.
Presenting Author:
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Abstract:
In several case studies over different regions of the world, we show that emission and air
quality analyses can be improved by alternating the representation of the land surface
states (e.g., surface types, soil moisture and temperature, vegetation dynamics), which
redefines the sources of emissions and modifies the modeling analyses on process level.
We first assess the impact of weather model inputs on the calculation of US biogenic
isoprene emissions during the SEAC4RS and DISCOVER-AQ airborne campaigns. By using
a different method to initialize the surface states of the Weather Research and
Forecasting (WRF) model than the conventional method, biases in the WRF simulated
surface air temperature and latent/sensible heat fluxes with respect to in-situ and
satellite observations were effectively reduced. The isoprene emissions in the eastern US
estimated by the Model of Emissions of Gases and Aerosols from Nature (MEGAN) based
on the improved WRF weather fields are closer to the aircraft-derived emissions. We then
show initial results of assimilating the Soil Moisture Active-Passive (SMAP) soil moisture,
the Moderate Resolution Imaging Spectroradiometer (MODIS) greenness vegetation
fraction and the MODIS/Visible Infrared Imaging Radiometer Suite (VIIRS) surface types
data to benefit the coupled WRF modeling over the US, east Asia and Australia during
recent spring-summer seasons. Over the erodible lands, the interannual variability of
meteorology from the best WRF simulations is connected with that of the dust events
frequency indicated by the MODIS deep blue aerosol product and in-situ particulate
matter measurements, as well as the dynamic dust source regions determined by the
MODIS vegetation index products along with the MODIS/VIIRS surface types data.
*with acknowledgements to many in SMAP, NCA and field campaign science teams.
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Abstract:
National emission inventories in South America are prepared as part of the obligations of
the Parties to the United Nations Framework Convention on Climate Change within the
framework of their national communications. These inventories include the emissions of
greenhouse gases (GHG) as well as non-GHG subject to complementary reporting under
the Convention. However, several pollutants with important impact on climate change
and air quality are not included in these estimates. Emission inventories developed in
different South American (SA) countries are typically prepared at national level, providing
an annual total, not necessarily for all criteria pollutants and without information on
spatial and temporal emission patterns. There are also inventories for a number of SA
cities, particularly large urban conglomerates, but these are not necessarily consistent
with the corresponding national inventories. There is need to harmonize these estimates,
and to fill the gap associated with the knowledge of spatially distributed and temporally
disaggregated emissions. A network was established between members of the Latin
America (LA) Emissions Inventory Group (LAEIG) from five countries (Argentina, Brazil,

Chile, Colombia and Peru) and international researchers with the aim to build a consistent
and shared emission inventory in the near future for these five countries. As a first step a
workshop was held in Chile in March 2017. Compiled information already generated in the
region was presented and summarized in a document that will be used to seek
international funding to generate the emission inventories. The main conclusion of this
meeting and examples of the most pressing issues will be presented.
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Abstract:
Although British Columbia’s (BC’s) natural gas resource is an economic boon, improper
handling during its production, distribution and use can result in increased emissions of
methane to the atmosphere. In 2014 it was estimated that 21% of BC’s total methane
emissions (10,633 kt CO2e) were from mining and upstream oil and gas production, as
well as fugitive oil and natural gas sources. In this research, satellite-based methane
concentrations (XCH4) will be used to detect positive methane anomalies in spatial maps
of regions associated with oil and gas industries. We will compute XCH4 anomalies for the
selected target regions by subtracting the monthly mean values of SCIAMACHY XCH4 for
the respective entire region from the individual satellite observations. By doing so,

signals from large-scale seasonal variations and global trends will be filtered out, yielding
regional enhancements relative to varying background concentrations. Next, the
computed satellite anomalies are averaged over the time periods of 2004-2006 (before
the rapid expansion of natural gas extraction) and 2007-2009 (after the rapid expansion).
The differences in anomalies between these time periods are used to see the changes in
atmospheric methane in Northeast BC before and after the rapid development of natural
gas. The XCH4 anomalies will be used to determine the emission change as an average
mass flux per unit of time, following the mass balance approach. Finally, the emission
estimation will be compared with other available estimations. This study will allow us to
improve the provincial methane emission inventory and consequently serve the needs of
Provincial and National climate policy.
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Abstract:
The knowledge of ship activity has increased tremendously during the last decade.
Introduction of mandatory vessel transponder equipment, like the Automatic
Identification System (AIS), has facilitated the birth of a new generation of emission
inventories which are based on actual ship traffic patterns. The amount of data available
from one year of ship activities from a busy, relatively small sea area like the Baltic Sea
surpasses the amount of data that was collected globally in the last 250 years. With this
wealth of data come certain drawbacks, which need to be considered. These can range
from challenges arising from sheer volume of data, but may include several other issues
which may not be that evident, like sparse reporting intervals and target swapping. These
features may have a big impact on the quality of ship emission inventories.
This paper summarizes recent advances in global ship emission modelling based on real
vessel activity during the year 2015. Based on this data, a global inventory for ships will
be presented with fully dynamic features, at 10 km resolution and retaining the temporal
variation of emission maps. This inventory is in line with both the methodology and the
overall emission totals of the Third IMO GHG study, which links ship emission modeling to
policymaking. General applicability of this inventory for use in chemical transport
modelling and future development needs will be discussed.
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Abstract:

The Emissions Database for Global Atmospheric Research (EDGAR) estimates
anthropogenic emissions and emission trends for each world country, based on
international statistics, for the use in atmospheric models and for policy evaluation. The
new version EDGARv4.3.2 provides global emission gridmaps at source-sector level, for a
historic period from 1970 to 2012. The global geo-coverage, long time-series and
multipollutant calculations are important for tracking emissions of greenhouse gases as
well as gaseous and particulate air pollutants.
The trends of the world’s largest emitters are analysed in more depth, so that insights on
the temporal increases and decreases of each pollutant can be retrieved in a historic
perspective. We also discuss the geospatial distribution and change in spatial patterns of
hot spots making use of emission gridmaps. For hot spot emissions (e.g. megacities)
EDGARv4.3.2 gridmaps can provide input to the community of atmospheric observations
with a mapping of multipollutant sources at gridcell level, taking into account the shares
of the different sectors for different substances (CO2, CO, CH4, NOx, PM). This mapping is
qualitatively evaluated because of the relative large uncertainty, depending on the
spatial and temporal representativeness of the emissions for the gridcell at a given time
period.
The uncertainty for industrialised countries, countries with economy in transition and
developing countries is addressed per sector and substance. Even though large progress
is made on emission inventory compilation, the uncertainty on the global emission totals
did not decrease, because of the increased share of emitting countries with weaker
statistical infrastructure, and the decreased share of the well-known sectors where
emissions reductions took place. EDGARv4.3.2 improved compared to v4.2, by the use of
more recent international statistics providing timeseries till 2012, a considerably
extended set of subsector specific spatial proxies and revised emission factors taking into
account inverse modeling results using independent measurements
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The Interdisciplinary Biomass Burning Initiative (IBBI) is jointly sponsored by the
International Global Atmospheric Chemistry (IGAC) Project, the Integrated LandAtmosphere Processes Study (iLEAPS), and the World Meteorological Organization’s
(WMO). The primary goal of IBBI is to improve atmospheric composition and air quality
monitoring and forecasting through better scientific understanding of the various
processes around biomass burning.
Various satellite-based fire observations are currently being used for estimating smoke
emissions from vegetation fires for operational air quality forecasting and climate studies.
In this setup, the emission estimation is a bottom-up methodology. It is, however,
associated with large uncertainties. Therefore, there is a need for complementary
constraints from atmospheric observations, i.e. a top-down approach.
Currently multiple research studies are underway within the US to study the impact of
fires on climate and air quality through integrated laboratory, field and modelling
activities, with major field activities taking place the summer of 2018 funded by NOAA
(Fire Influence on Regional and Global Environments Experiment, FIREX), NASA
(FIREChem) and NSF (Western wildfire Experiment for Cloud chemistry, Aerosol
absorption and Nitrogen, WE-CAN). These campaigns can provide some of the mentioned
top-down constraints.
In order to capitalize on these research projects, IBBI bringing representatives from these
projects together with the international biomass burning research community with the
ultimate goal of discussing how to leverage the efforts in the US and Europe to improve
scientific research and understanding around biomass burning globally. The workshop is
being held on 10-12 July 2017 in Boulder, Colorado, with financial support by ESA, NOAA,
NASA and NSF. In this presentation, we will give an overview of its main findings.
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Abstract:
Every year the number of electric cars on European roads is increasing. The electric cars
are becoming affordable and more practical as batteries more efficient and travel range
is increasing. The increase in numbers of charging points for electrical cars and shorter
recharging time is an important factor in the overall electromobility trends. The number
of electrical cars in Poland is increasing due to environmental awareness, new
investments and government incentives.
We will present concepts of a possible electromobility evolution in Poland for three time
horizons 2020, 2025 and 2030. For each of the year, three scenarios of high, low and
medium expansion will be considered. For these assumptions, we will apply adequate
changes for road transport (SNAP7) and energy sector (SNAP1) emission levels and
trends for each of the time horizons. Available emission databases such as MACCity,
EMEP, ECLIPSE as well as RCPs scenarios from the AR5 IPCCC report will be used.
We will carry out air quality simulations using the GEM-AQ model for the defined emission
scenarios. The base simulation will be done for 2015. Model simulations will use base
meteorology for 2015 in order to reflect changes that can be attributed to emissions
scenarios only.
Air quality modelling results for primary and secondary pollutants for each of the years
and three activity levels will be presented.
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Abstract:

Aerosol pollution is a deep concern in the tropical regions of Southeast Asia as these
particles can pose a deleterious impact on human health. The concentration of the
particles is greatly influenced by the anthropogenic activities e.g. pristine management of
agricultural waste, wildfires, burning of peat soil, combustion of fossil fuel and local
monsoonal circulation. These particles influence on the climate change via the scattering
and absorbing radiation, alter cloud albedo and decrease visibility. Furthermore, particle
pollution can cause the severe level of exposure to the population at the street levels.
However, this crucial fact was not fully investigated in this city. Therefore, the particle
number concentration (PNC) was recorded through the use of Nanoscan and Optical
particle sizer (OPS) for the wide ranges of 10 nm to 420 nm and 0.300 µm to 10 µm,
respectively. Additionally, ozone (O3) at the surface level, meteorological parameters,
and the GPS coordinates were recorded at 1 min resolution. The equipment and other
devices were accommodated to a four wheeler vehicle and the inlets were kept on the
roof of the vehicle. This campaign was designed for a period of 4 January 2017 to 11
January 2017 on the main streets of Kuala Lumpur and the nearby areas during the
daytime. The campaign was operated at the city centre, residence, industrial and the
palm oil plantation areas. The main objectives of the campaign were a) to study the trend
analysis of PNC; b) relate to the source regions; c) to estimate the possible risk on human
health. Briefly, the results showed that the sharp peaks of PNC were observed in the
range of ultrafine and fine mode at the city centre areas as compared to the residential
and palm oil plantation areas.
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Abstract:
Air pollution and its impacts over the Northeast Asia are very severe because of the
massive pollutant emissions and high population. Korea has been trying to improve air
quality with the enhanced environmental legislation. The air quality over Korea, however,
does not entirely dependent on its local emissions. Transboundary air pollution from
China highly affects Korean atmosphere. The purpose of this research is to understand
role of local and transbounday efforts to improve air quality changes over Korea.
In this research, we have tried to set up the multiple emission scenario pathways for
Korea and China using IIASA’s GAINS (Greenhouse gas – Air pollution Interactions aNd
Synergies) modeling framework. More up-to-date growth factors and control policy
packets were made using regional socio-economic data and control policy information
from local governments and international statistics. Four major scenario pathways, 1)
Base (Baseline: current legislation), 2) OTB/OTB(On the book/On the way : existing control
measure/planed control measure), 3) BOTW_GHG(Beyond on the way : OTW with GHG
reduction plan), 4) BOTW_NH3 (OTW with additional NH3 reduction measure) were
developed to represent air quality improvement pathways in consideration of both Korean
and Chinese efforts.
Strict ambient PM2.5 standards from Seoul metropolitan Air quality Improvement
Plan(SAIP) seems too enthusiastic without linking air quality control efforts of China. Stepby-step emission controls and following air quality, control cost, health impact from each
scenario will be presented at the conference.
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Abstract:
Back trajectories are used to determine the source regions of light-absorbing black
carbon (BC) aerosols measured at a ground based site on the west coast of southern
Africa over a 4-year period. 72 hour back-trajectories are run for days with excess (above
pristine) BC loads and the seasonal maximum for measured BC concentrations is
observed during the austral wintertime (May to August). The back trajectories are visually
analysed and grouped into 12 envelopes of different source regions from around the
southern African subcontinent which include the southeastern Atlantic and Indian oceans,
South Africa, Mozambique, Zimbabwe, Botswana, Namibia, Zambia and Angola. The 12
envelopes are grouped into 3 larger envelopes which divide the regions up into an
Atlantic flow pathway, a southerly continental pathway and a south-easterly continental
pathway. The differences in the contributions of BC from the source regions is spatially
representative of biomass and fossil fuel emissions from those regions. 90% of the values
for BC originating from the Atlantic flow pathways are smaller than 250 ng.m-3 and mean
concentrations are significantly lower (0.01 confidence level) than that of the continental
flow pathways. Possible sources include ship tracks along the southern African west
coast, local sources, biomass burning and industrial plants along the west coast. The
continental flow pathways are significantly different from one another at the 0.05
confidence level and 90% of the values range between 250 and 450 ng m-3. Possible
sources include biomass burning and anthropogenic sources from central and southern
Africa.
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Abstract:
Siberian vegetation fires are known to provide an important natural source of absorbing
aerosol species such as black carbon (BC) and brown carbon (BrC) that can perturb the
Earth's radiation budget in many ways, including the direct radiative forcing in the
atmosphere and accelerating sea ice melting in the Arctic. Therefore, accurate
characterization of this source is needed in order to ensure that climate model results
isolating anthropogenic and natural contributions to the radiation budget are sufficiently
accurate. However, BC emission data that are provided for the Siberia region by fire
emission inventories and are widely used in models have practically not been evaluated
against atmospheric measurements. Furthermore, the inventories usually do not provide
any information on BrC as a fraction of organic carbon (OC) emissions.
We combined retrievals of aerosol optical properties from multiwavelength
measurements performed at AERONET stations and by the OMI satellite instrument with
corresponding data from a chemistry transport model, in which a robust empirical
parameterization was used to relate the BC / OC ratio with the single-scattering albedo of
biomass burning aerosol. An original algorithm, based on the wavelength dependence of
BC and BrC absorption, allowed us to separate the contributions of BC and BrC into the
observed absorption aerosol optical depth. As a result, we obtained observation-based
monthly estimates of the BC emissions from Siberian fires in 2012. Furthermore, we
found that, in line with results of our other recent study (Konovalov et al., ACPD, 2016),
the atmospheric evolution of BrC is substantially different from that of BC (or other
passive primary aerosol species). The results are discussed in the context of assessments
of the impact of emissions from Siberian fires on the Arctic warming.
This study was supported by the Russian Science Foundation (grant no. 15-17-10024),
and by the French CNRS PARCS project.
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Abstract:
The main objective of the EU FP7 MarcoPolo project, 2014-2017, is to improve air quality

monitoring, modelling and forecasting capabilities over China using satellite data by
combining Chinese and European expertise. Due to the strong economic growth in China,
emissions of main air pollutants like NO2, SO2, VOCs, aerosols, and CO are rapidly
growing. Recently, however, the implementation of cleaner technology (e.g.
desulfurization in coal-fired power plants) proved to be successful in reducing the
emissions in many regions around the country.
Within the MarcoPolo project we combined atmospheric observations from satellite with
state-of-the-art inverse modeling techniques in order to monitor and quantify the
emissions of main air pollutants (SO2, NO2, VOCs, and PM) from space over the last 10
years, and study the effect of rapid economic growth and emission regulations on the
current air quality. In a second step, we combined the space-based emission estimates
with sector information from bottom-up emission inventories (MEIC) to generate a new
emission database for the Chinese domain for year 2014. Due to the immediate access of
satellite observations, often within 3h of measurement, updates to the emission
inventories may be performed much more frequently than the traditional compilation of
the bottom-up fields.
The MarcoPolo inventory is used as input to chemistry-transport models, such as LOTOSEUROS and CHIMERE, and is thence assessed against ground-based observations. Spacebased emission inventories will undoubtedly help improve air quality modeling and
forecast skills, guide decision-making and help face the challenge of improving air quality
in this rapidly changing region.
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Abstract:
The Indo-Gangetic Basin has attracted attention of scientific community in last few years
due to high air pollution load; drastic change in climatic pattern and increase in epidemic
and endemic diseases. Emitted aerosol particles affects climate directly and indirectly
and pose threats to human health. The effects of emitted particles depend upon the
physical and chemical properties of aerosol, which depends upon nature of source. The
present study reports the level of PM10, PM2.5 and BC concentration at Agra over IndoGangetic Basin, possible sources and role in deteriorating human health. The
concentration of PM10 and PM2.5 are much higher than NAAQS level set by Indian
Government. It is many times higher than WHO, USEPA and EUPAQ values. The high
concentration of PM10 and PM2.5 are throughout the year. It may probably due to fast
growth in construction and industrial sectors. The chemical analysis reveals alkaline
nature of aerosols. The BC concentration was in the range of 5-15 µg m-3. The high load
of black carbon in Agra and over Indo-Gangetic basin may be due to vehicular emissions
and biomass combustions. BC exhibits seasonal variation with the maximum
concentration during the winter followed by post-monsoon, summer and monsoon. Back
air trajectory study reveals long range transported pollutant over this region. Wind
patterns are such that European countries influence this region. The ratio of BC880/UVPM
370is found to be less than one during the entire study period except in winter

(December). This may be due to the fact that biomass combustion and diesel exhaust are
more contributory over this region while a higher ratio in winter may be probably due to
increase in consumption of fossil fuel and wood for heating purposes. Correlation analysis
hints and found high load of aerosol particles are responsible for asthmatic and
cardiovascular diseases over this region.
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Abstract:
Recently, emissions of air pollutants and greenhouse gases from Asian region are
considered to bring not only serious urban and regional air pollution, but also raises
concerns about serious impact on global climate change. To tackle this problem, we need
to understand the current status and past trend and effectiveness of mitigation
measures. In order to provide fundamental information for this issue, we are developing a
historical emission inventory in Asia based on Regional Emission inventory in ASia (REAS)
version 2. Currently, target year is from 1950 to 2013, but the latest year will be
extended using both bottom-up and top-down approaches. In this study, we preliminary
evaluated effectiveness of abatement measures on emissions of air pollutants in Japan
and China. For example, in 2013, NOx emissions were reduced by about 80% and 35% in
Japan and China, respectively from those assuming no control measures. The largest
effective mitigation measure in Japan is regulation for motor vehicles. For China, recently,
denitrification equipment to power plants are becoming major emission control measures.
For BC, most emission in current Japan were from diesel vehicles which are decreasing
due to automobile low for PM. Emission from industry and residential sectors in Japan
were largely reduced by abetment equipment and shifting to clean fuels such as natural
gas. In China, about 50% of BC emissions were reduced in 2013 by mitigation measures
for industry and road transport sectors. Shifting to clean fuels in residential sectors and
introducing abetment equipment to such as cokes and brick plants expect to reduce BC
emissions more in China. For improvement of bottom-up emissions, evaluation using
model simulations is essential. We plan to perform historical model runs in Asian region
and inverse modeling for NOx and BC. The preliminary results will be also reported.
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Abstract:
Ocean-going vessels (OGVs) are significant sources of anthropogenic pollution. The Ship
Traffic Emissions Assesment Model (STEAM2) includes emissions of CO, CO2, NOx, SOx
and PM [1]. The model was further developed in this study to include the combustion
emissions of volatile organic compounds (VOC), which consist of various alkanes,
aldehydes and aromatic molecules. As the number of different kinds of VOCs in the
emissions was too large, the simplification was carried out according to the VOCs
response to the engine loads. This information was transferred into STEAM2 where ship
emissions were calculated on a global scale covering nearly 400 000 vessels. These
results were further processed using Carbon Bond Mechanics IV (CB4), in which the
chemicals were classified into specific blocks according to their functional groups. In
addition, the compounds were distributed within the blocks according to their massequivalent effective saturation concentration. Subsequently this and the CB4
classifications were introduced into the SILAM chemical transport model
(http://silam.fmi.fi/) in order to calculate the concentration distributions for VOCs.
Reference
[1]
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Abstract:
A quantitative evaluation of anthropogenic emissions is a prerequisite for accurate
modeling of air quality using a chemical transport model. South Korea is suffering from
poor air quality due to the influence of strong local emissions and trans-boundary
emissions of China. In the study, a top-down verification method is applied to assess NOX
emissions over local urbanized areas in South Korea using OMI/KNMI (Ozone Monitoring
Instrument/Royal Netherlands Meteorological Institute) NO2 columns. The WRF-Chem
(Weather Research and Forecasting-Chemistry) is configured over the East Asia domain
(DX = 32.4 km) and nested down to South Korea domain (DX = 3.6 km) using a one-way
nesting technique. The model simulation was conducted for 6 months (from April to
September) 2010 with the MICS-ASIA 2010 (Model Inter-Comparison Study for ASIA 2010)
emissions which includes both the local and trans-boundary emissions in the model
domain. Ten sector areas with high emission intensities in South Korea were defined and
the NOX emission of each sector was assessed. The satellite-observed NO2 columns
range from 3.9×1015 molec. cm-2-13.5×1015 molec. cm-2 with a highest value in Seoul.
The model simulated NO2 columns of a range of 6.2×1015 molec. cm-2-15.7×1015
molec. cm-2 compare well within the estimated model-observation errors. Appling OMI
averaging kernels to modeled NO2 column increased ~24% on average, and the
magnitude changed seasonally by a combined influence of monthly variations in vertical
distributions of the modeled NO2 mixing ratios and the OMI averaging kernels. Further
details are discussed including the influence of a sector-size and a OMI NO2 column downscaling.
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Abstract:
The first National Emission Ceilings (NEC) Directive (2001/81/EC) was adopted in 2001
establishing emission ceilings for several pollutants (SO2, NOx, NMVOC and NH3) to be
accomplished in 2010 by each European Member State (MS). Recently, this legal
document was revised leading to the publication of a new NEC Directive (2016/2284/EU)
to ensure further reduction of air pollution negative impacts. The MS committed to new
stricter targets for 2020 and 2030 for the pollutants included in the previous regulation,
adding now also a ceiling for PM2.5.
Portuguese emissions have shown a decreasing trend and targets defined for 2010 were
achieved. Emission trends and corresponding contributions from activity sectors have
been assessed showing a clear reduction of the energy production contribution to NOx
and SO2 emissions and of transport to NMVOC. Nevertheless, current legislation
scenarios from the GAINS model and the national environment agency show exceedances
for all pollutants in 2030. This analysis shows that to reach those targets additional
measures as the ones considered in optimized scenarios will have to be implemented to
assure compliance with the legislated ceilings.
Within the FUTURAR project the air quality impacts of 2030 Portuguese emission
projections are being analysed, not just at a national level but investigating as well
optimal regional implementation of emission reduction measures. By analysing the
spatial distribution of emissions it is possible to identify local/regional problems and
appropriated emission control strategies. A methodology to account with spatial
variability that allows for spatial disaggregation of national values will be presented. In
this way key sectors are identified together with regions that should be the focus of

future emission reduction strategies. Additionally, this analysis identifies several factors
that can be used as proxy for this purpose, such as population projections at
regional/municipal levels, future trends of energy consumption, planning strategies,
among others.
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Abstract:
In Summer of 2013, aircraft-based measurements of air pollutants were made during a
field campaign in support of the Joint Implementation Plan on Oil Sands Monitoring in
Alberta, Canada. Volatile organic compounds (VOCs) were determined using a protontransfer-reaction time-of-flight mass spectrometer (PTR-ToF-MS) continuously at 2-5 sec
resolution during the flights, and from 680 canisters collected during flights followed by
offline GC-MS and GC-FID analyses for four large oil sands surface mining facilities. The
Top-down Emission Rate Retrieval Algorithm (TERRA), developed at Environment and
Climate Change Canada (ECCC), was applied to the aromatics and oxygenated VOC
results from the PTR-ToF-MS to determine their emission rates. Additional VOC species,
determined in the canisters, were compared with the PTR-ToF-MS VOC species to
determine their emission ratios. Using these emission ratios and the emission rates for
the aromatics and oxygenated VOCs, the individual emission rates for 73-90 VOCs were
determined for each of the four major oil sands facilities. The results are the first
independently determined emission rates for a large number of VOCs simultaneously for
the oil sands mining facilities, that can be used to strengthen VOC emission reporting.
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Abstract:
Urbanisation is a strongly emerging issue in West Africa, for a number of factors:
explosive population growth in sub-Saharan countries, urban concentrations of activities,
lack of regulations... This has resulted in the rapid development of "urban ecosystems". In
this context, the main West African emission sources are anthropogenic, such as
domestic fires, fossil fuel sources with unregulated traffic and industries, savannah fires,
waste burning... This results in an inordinate surge in particle and gas emissions into the
atmosphere within cities with unexpected high pollution levels extremely harmful to
health with various clinical manifestations, changing following the type of sources
emissions. Quantification of these anthropogenic emissions and the consecutive air
pollution and health impacts have received very little attention in Africa unlike Europe,
North America and Asia,
The EU-funded project DACCIWA (Dynamics-Aerosol-Chemistry-Cloud Interactions in West
Africa) and especially the workpackage 2 is investigating such quantifications in southern
West Africa. The main final objective is to produce spatial and temporal distribution maps
of health impact due to particles and gases using numerical modeling, updated and
revised combustion emission inventories and scenarios and dose-response functions
measured during the project. For that purpose, four urban sites were selected in Abidjan
(Cote d’Ivoire) and Cotonou (Benin) focusing on main specific regional combustion
sources (domestic fires, traffic and waste burning). Long-term measurements occurred
from January 2015 to March 2017 to determine dose response functions in terms of
respiratory diseases and mortalities by linking gas and particulate mass measurements
and census in hospitals. Intensive measurements took place during the dry and wet
seasons 2016 and 2017 to characterize toxicological effects of size-speciated aerosol
chemical composition and dose response functions in terms of lung inflammations.
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Abstract:
Increased air pollution from shipping emissions in East Asia have contributed to tens of
thousands of premature deaths each year in the region, and could have significant local
and global climatic impacts. We use an advanced method based on detailed dynamic ship
activity data to build the regional and national level shipping emission inventories.
Currently, share of emissions in East Asia to global shipping total has increased to 16%,
which is much higher than previous estimation. In addition, the national level and 24 portlevel emission inventories were build up for the first time. The port-level inventories
provide important data for global port emissions. All these 24 ports are ranked as top
ports for world throughput league table. The total emissions of CO, NMVOC, NOx, PM, SO2
, CO2 in China were 0.0741 ± 0.0004 Tg∙yr-1, 0.0691 ± 0.0004 Tg∙yr-1, 1.91 ± 0.01
Tg∙yr-1, 0.164 ± 0.001 Tg∙yr-1, 1.30 ± 0.01 Tg∙yr-1, 86.3 ± 0.3 Tg∙yr-1, respectively.
Bohai Rim Area, Yangtze River delta and Pearl River Delta totally accounted for 8% of
whole ocean area, but contributed about 37% of total shipping emissions. Compared with
road transportation, NOx and PM emission from maritime transportation are about 32%
and 29% in China, respectively. Compared with diesel vehicle emissions, NOx and PM
from shipping emissions account for 47% and 29%, respectively.
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Abstract:
Biomass burning (BB) aerosol is known to have a considerable direct impact on the
radiation budget of the atmosphere as a result of both scattering and absorbing solar
shortwave radiation and increasing the downward longwave radiation. A balance between
the cooling and warming effects of aerosol critically depends on the ratio of the major
absorbing and scattering components in particles, such as black carbon (BC) and organic
carbon (OC), respectively. To specify the BC / OC emission ratios for BB aerosol, the
climate and chemistry transport models rely on fire emission inventory data which,
however, have not been sufficiently validated, especially in the case of biomass burning
in such remote regions as Siberia.
We propose a simple method to estimate the BC / OC ratio in BB aerosol by using
retrievals of aerosol optical properties from AERONET measurements along with an
empirical relationship between the BC / OC ratio and the single-scattering albedo. A
chemistry transport model is used to relate the BC / OC ratio in aerosol with the ratio of
the corresponding emission factors and to estimate the “photochemical” age of BB
plumes. The BC / OC ratios in BB plumes are found to exhibit strong variability, although,
on average, our estimates of the BC / OC emission ratios are consistent with a range of
values assumed in different fire emission inventories in the case of temporal and boreal
forests. It is also found that the BC / OC ratio in BB aerosol demonstrates a strong
dependence on its photochemical age; this finding is consistent with the results of our
previous modeling analysis (Konovalov et al., ACP, 2015; ACPD, 2016) of the BB aerosol
evolution.
This study was supported by the Russian Science Foundation (grant no. 15-17-10024),
and the French CNRS PARCS project.
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Abstract:
Atmospheric chemistry transport models need spatially and temporally resolved emission
data as input. Atmospheric concentrations of pollutants as well as their deposition
depend not only on the emitted amount but also on place and time of the emissions used
in the model calculations. Emission inventories typically provide annual emissions of
specific substances on a predefined grid. In many cases this grid is of coarser resolution
than the model grid and a high temporal resolution that varies at least hourly is not
available.
Emission models like US EPA’s SMOKE or its European spinoff SMOKE for Europe have
been developed with the purpose to create “model-ready” emissions, i.e. the emission
data gathered from the inventories is distributed in time and space in order to provide
the chemistry transport models with sufficiently resolved data. This is done with a
number of different methods that depend on the emission sector and the additional data
available for the disaggregation of the inventory data, e.g. land use and population

density data. In addition, new methods for specific sectors have been developed in the
scientific community in order to provide temporally and spatially highly resolved data at
the same time.
This contribution reviews the most commonly used global and regional emission
inventories and provides an overview of the different methods to spatially and temporally
disaggregate the emission inventory data. Particular emphasis is laid on the temporal
disaggregation by presenting methods that allow the creation of individual time profiles
for each grid cell. This includes emissions from residential heating that are distributed
according to the ambient temperature as well as ammonia emissions from agriculture
that use temperature, wind speed, animal densities and legal restrictions to improve the
commonly used fixed temporal profiles.
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Abstract:
There are current gaps in the understanding of urban emissions of volatile organic
compounds (VOCs), which contribute to regional ozone (O3) and aerosol burdens. We
expand a previously developed fuel-based inventory of mobile source emissions to
include speciated VOCs. We also construct a new inventory of chemical product emissions
(also known as solvents) from bottom-up principles. The new inventories are evaluated
using extensive VOC measurements made in the Los Angeles basin during the California
Nexus Study in 2010. We show that in order to bring closure to missing hydroxyl radical
(OH) reactivity and secondary organic aerosol (SOA) formation in cities, emission
inventories and models need to properly account for the influence of volatile chemical
products (e.g., personal care products, paints, surface cleaners, etc.). These sources now
account for half of urban VOCs in a U.S. megacity, and are a larger source of air pollution
than previously thought. We find that current emission inventories underestimate VOC
emissions from chemical products by a factor of 2.
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Abstract:
The Solar Occultation Flux (SOF) method is a mobile remote sensing technique that is
used to quantify emissions of volatile organic compounds (VOCs) from large industrial
complexes and/or individual facilities, such as refineries and petrochemical industries.
SOF is best available technology (BAT) in Europe for such measurements. It has been
applied at various locations worldwide during the last 10 years such as: Canada, China,
Europe (Antwerp, Le Havre, Rotterdam) and the US (Texas, California). In Sweden the
results from the method are used for the official reporting of NMVOC from refineries. It is
generally found that the measured VOC gas fluxes obtained with the SOF method are 5 to
10 times higher than reported in inventories. Other studies carried out by Differential
Absorption LIDAR and airborne measurements show similar results.
In order to investigate the potential impact of the observed VOC emission discrepancies
on air quality, we have carried out several sensitivity studies using three different
atmospheric chemical transport models, i.e. EMEP MSC-W(met.no/Chalmers), LOTOSEUROS(TNO) and WRF-Chem (IASS). In the sensitivity studies the emissions of the
industrial sectors for industrial point and area sources were changed by various factors (510) to reflect the correction needed compared to official reporting. Next, the effects on
ozone were analyzed on differential temporal and spatial scales.
In this paper we will present SOF measurements carried out at various sites worldwide,
including a recent study in the LA basin. We will also present the modelling results from
the sensitivity study and discuss the general impact of the observed VOC emission
discrepancies on tropospheric ozone.
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Abstract:
Global surface emissions of nitrogen oxides (NOx) over a 10-year period (2005–2014) are
estimated from an assimilation of multiple satellite data sets: tropospheric NO2 columns
from OMI, GOME-2, and SCIAMACHY, O3 profiles from TES, CO profiles from MOPITT, and
O3 and HNO3 profiles from MLS using an ensemble Kalman filter technique. Chemical
concentrations of various species and emission sources of several precursors are
simultaneously optimized. This is expected to improve the emission inversion because
the emission estimates are influenced by biases in the modelled tropospheric chemistry,
which can be partly corrected by also optimizing the concentrations. We present detailed
distributions of the estimated emission distributions for all major regions, the diurnal and
seasonal variability, and the evolution of these emissions over the 10-year period. The
estimated regional total emissions show a strong positive trend over India (+29 %
decade−1), China (+26 % decade−1), and the Middle East (+20 % decade−1), and a
negative trend over the USA (−38 % decade−1), southern Africa (−8.2 % decade−1), and
western Europe (−8.8 % decade−1). The negative trends in the USA and western Europe
are larger during 2005–2010 relative to 2011–2014, whereas the trend in China becomes
negative after 2011. The data assimilation also suggests a large uncertainty in
anthropogenic and fire-related emission factors and an important underestimation of soil
NOx sources in the emission inventories. Despite the large trends observed for individual
regions, the global total emission is almost constant between 2005 (47.9 Tg N yr−1) and
2014 (47.5 Tg N yr−1).
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Abstract:
This work presents an aerosol climatology study from 2003-2015 for the Mexico City
Metropolitan Area (MCMA) using remotely sensed aerosol data, ground-based
measurements, air mass trajectory modeling, aerosol chemical composition modeling,
and reanalysis data for the broader Megalopolis of Central Mexico region. The most
extensive biomass burning emissions occur during the dry hot season (March-May)
coincident with the highest aerosol optical depth, ultraviolet aerosol index, and surface
particulate matter (PM) values. A clear anthropogenic effect is observed in the day-ofweek and diurnal profiles of PM, with a notable enhancement in coarse PM levels during
vehicular rush hour periods on weekdays versus weekends. Among different species
modeled using GOCART, sulfate accounted for most of the optical depth (highest in MayJune), followed by organics. Among wet deposition species measured, PM2.5, PM10, and
PM10-PM2.5 were best correlated with NH4+, SO42-, and Ca2+, suggesting these three
constituents are important components of the aerosol seeding the hydrometeors that
eventually fall as wet deposition in the study region. Inter-annual trend analysis of
measured parameters is presented with a key result being a statistically significant
increase in wind speed and ambient temperature from 2003 to 2015 in the study region.
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Abstract:
The air quality in India has considerably deteriorated in the last decades due to growing
industrialization, coal-fired power plants and the lack of regulations. In the Middle East,
tropospheric ozone reaches very high levels during summer due to the combination of
high solar irradiances with often very high anthropogenic emissions of NOx and VOCs
associated to oil/gas exploitation and fast urbanisation. High biogenic VOC emissions are
expected in non-desert areas, in particular during summer due to scorching temperatures
and high solar irradiances. Both anthropogenic and biogenic VOC emissions are poorly
known in these regions. Here we use spaceborne (OMI) observations of formaldehyde, a
known product of anthropogenic and biogenic VOC oxidation, as constraint in an inversion
framework built on a regional model, MAGRITTE (Model of Atmospheric composition at
Global and Regional scales using Inversion Techniques for Trace Gas Emissions).
MAGRITTE is run at 0.5x0.5 degree resolution, with lateral boundary conditions provided
by the global CTM IMAGESv2 (Bauwens et al., 2016). The global and regional models
share essentially the same chemistry and physical parameterizations. Emission inversion
with MAGRITTE is performed using an adjoint-based iterative procedure, similar to
previous inversions using IMAGES. Biogenic VOC emissions are calculated using MEGAN
(Muller et al., 2008; Stavrakou et al., 2014), whereas the HTAPv2 emission dataset is
used for anthropogenic emissions, with several adjustments for oil/gas exploitation and
traffic emissions. The OMI data, obtained from recently released QA4ECV EU project, are
averaged over 2005-2010 in order to reduce noise and then regridded onto the model
resolution. Preliminary results indicate that biogenic isoprene emissions are a major VOC
source in summertime throughout the "Fertile Crescent" from the Nile Valley to Iraq.
Anthropogenic emissions from many large cities (e.g. Bagdad, Cairo, Tehran, Kolkata,
Mecca) as well as from known oil extraction/refining/handling sites are well detected.
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Abstract:
Polycyclic aromatic hydrocarbons (PAHs) are known to be carcinogenic. The residential
sector is one of the most important sources of PAHs emissions, and global population
growth is one of the drivers of a substantial increase in fuel consumption in households.
Globally, the energy demand from this sector in 2012 was 39% higher than in 1970 and
by fuel, there were increases of 64% in biomass and 158% in gas combustion and
decreases of 5% in oil and 46% in coal combustion. Biomass combustion, which is
considered a renewable energy source, can contribute to GHG emissions reduction while
the sustainable development goals (SDGs) of the United Nations warn us about possible
air pollution and health problems.
This research gives an insight on climate and air quality/health co-benefits by evaluating
the trends of two substances emitted from fuel combustion in residential sector: CO2 as
an indicator for climate and benzo[a]pyrene (BaP), which is part of PAHs group, as an
indicator for carcinogenic effects. First, the CO2 and BaP emissions in the Emissions
Database for Global Atmospheric Research (EDGARv4.3.2 and tox3 versions) over more
than forty years are analysed. Afterwards, backward-looking emission scenarios are
developed for both old and modern combustion technologies and fuel mixes; CO2 and
BaP emissions are evaluated for different country-specific fuel mixes. Focusing on the

regions/countries with fast growing population and high shares in global biomass
consumption in residential sector such as China, India, Nigeria and Indonesia, we will
provide an analysis of the variations of CO2 and BaP emissions for each scenario. We
discuss the implications of the findings on changing emissions patterns globally as well as
for countries with fast growing population, which rely on biomass for their cooking and
heating needs, identifying both the health and climate mitigation related benefits of
potential technological and fuel-mix changes.
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Abstract:
The developing landscape of South Africa has led to the deterioration of air quality within
and outside of urban centres. In an attempt to understand the various factors involved,
studies involving air quality modeling have been conducted. The South African Waterberg
region (which includes the border between Botswana and South Africa) is undergoing
intensive industrialization. The area is also characterized by smaller urban centres,
largely vegetated land cover, heavy seasonal biomass burning and coal-fired power
stations; providing a range of emission sources to consider. Air quality modeling (CAMx)
was used to investigate source attribution and transboundary impacts on ozone
concentrations. The impact of a changing climate on simulated ozone concentrations
were also investigated through the forcing of the air quality model with land surface and
atmospheric fields from a coupled land-atmosphere climate model (CCAM-CABLE). The
non-anthropogenic emissions used are based on offline MEGAN biogenic VOC and FINN
biomass burning. Anthropogenic area source emissions (including domestic fuel use and
on-road vehicles) were derived from top down methodologies, while industrial emissions
data necessitated gathering through unofficial channels.. Model validation illustrates the
impact that sparse industrial emissions information can have on simulations. Results of
annual average surface ozone indicate that intense NOx emissions from power stations
and the Johannesburg region present areas of ozone titration, while these same areas are
shown to exhibit high daily maximum concentrations. This presentation will describe the
modeling study, results and challenges in developing appropriate emissions inventories in
a data scarce environment.
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Abstract:
.Climate change affect the agricultural practices in which makes the Cattle herdsmen to
look for pasture during the dry seasons, adaptation of farm animals, increase in the
search of water intake, non- availability of food, re-settlement of cattle’s herdsmen’s in
Nigeria and the effect is noted in the pattern of grazing and communal clashes between
the farmers resulting into destructions of farms and the untimely harvesting of crops
and insecurity challenges, posting harvest losses of all Agricultural product and the
fighting for land between the farmers and herdsmen know as Fulani. While the coastal
zone of Nigeria is with many resources of food, energy, and minerals, not only are
composed of various fragile ecosystems, but are scenes of a variety of often conflicting
uses. At present, the uncontrolled development of the coastal zone and the almost
haphazard exploitation of their natural resources threaten to turn the promise of
economic prosperity into an environmental nightmare that portends great dangers for
present and future generations (Ibe A.C. 1987). This paper identifies the need to for the
cattle herdsmen to engaged in feed formulation, pastures development , high breeds of
development of animals for productivities and Nigeria citizens needs to developed the
coastal regions interms of bring in Infrastructes that will better the living standard of the
citizens.
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The assumption that biotoxic effect of metals depends not only on the concentration as
expressed by their total amount but also on their bioavailability, origin and properties was
investigated in this study. Therefore, the focus of study is to collect, analyse and quantify
the metals bound to ultrafine fractions of particulate matters. Airborne particulates from
within Akure were collected using SKC Air Check XR 5000 high volume Sampler at human
breathing height of between 1.5 and 2.0 metres during the dry season period (November,
2014 to March, 2015). The modified BCR sequential extraction procedure was used to
fractionate the samples and heavy metals (Cd, Cu, Cr, Ni, Pb, Zn and Mn) were
determined using Atomic Absorption Spectrophotometer. The results showed metals
concentration of order Pb >Cr > Cd>Zn > Ni>Cu>Mn. However, most metals in the
samples exist in non-mobile fractions range: exchangeable (6.43 – 16.2%), reduced
(32.58 – 47.39%), organic (4.73 – 9.88%), and residual (18.28 – 27.53 %). The pollution
indices showed that ingestion as the leading route of metal exposure with noncarcinogenic (HQ) and cancer risk (HI) for humans in the area higher than one, indicating
health threat.

3.035 Assessing the air quality health benefits of phasing out coal-fire
power plant in Ontario and Alberta: An adjoint sensitivity
analysis.
Early Career Scientist
Presenting Author:
Yasar Burak OZTANER, Department of Civil and Environmental Engineering,
Carleton University, Ottawa, burakoztaner@cmail.carleton.ca
Co-Authors:
Marjan Soltan zadeh, Department of Civil and Environmental Engineering,
Carleton University, Ottawa
Amir Hakami, Department of Civil and Environmental Engineering, Carleton
University, Ottawa
Abstract:
Numerous studies have examined the health and environmental impacts of traditional
Coal-Fired power plants (CFPP) in Canada and the US. Based on such studies, the Ontario
government implemented a policy to phase out its CFPPs by the end of 2013 and now
Alberta, which has more CFPP emissions than other provinces, is committed to phasing
out its coal plants by 2030. We conduct a retrospective analysis on Ontario’s coal phaseout and evaluate the predicted benefits from Alberta’s proposed plan for moving away
from coal.
Previous studies that investigated the CFPP phase-out resulting in the reduction of
mortality rate were all scenario-based. In this study, we present a backward/adjoint
analysis to provide source-specificity analysis to quantify the marginal health benefits of
phasing out the CF power plants in Ontario and Alberta considering the impact of transborder emission from the US.
We apply U.S. EPA’s (CMAQ) and its adjoint to quantify the health benefits of emission
reduction of NOX, and PM2.5. Meteorological inputs are from the (WRF) model, and
emissions for Canada and the US are taken from National Pollutant Release Inventory
(NPRI) and National Emission Inventory (NEI), respectively. Subsequently, these emissions
are processed in (SMOKE) model to get hourly emissions. The simulation is done over a
36 km and 12 km resolution for 2011. Marginal benefits due to the reduced NOX and PM
2.5 and the subsequent impact on long-term mortality are calculated and compared to

those found previously in scenario-based studies. Our primarily results show that in 2011,
health benefits for specific plants in Ontario were as high as 3.5 $/KWh, i.e. much greater
than the price of electricity, and more significant than previous estimates. The findings of
marginal health benefit analysis and an evaluation matrix for control policy options for
Alberta and Ontario will be discussed.
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Abstract:
The Copernicus Atmosphere Monitoring Service (CAMS), implemented by the European
Centre for Medium-range Weather Forecasts (ECMWF) on behalf of the European
Commission, brings together state-of-the-art numerical models and observing systems to
provide forecasts and analyses of global atmospheric composition and European regional
air quality. The CAMS global production system uses a version of the ECMWF Integrated
Forecast System including atmospheric chemistry (C-IFS) to provide twice daily (at 0z and
12z UTC) 5-day forecasts of reactive gases, aerosols and greenhouse gases with a
horizontal resolution of approximately 40km (16km for greenhouse gases). Lateral
boundary conditions, derived from the global model output, are used to initialize a suite
of 7 regional air quality models for European domain. Surface boundary conditions are
critical to the operational delivery of CAMS and are provided by a combination of surface
flux calculations (GFAS for biomass burning, biospheric flux adjustment) and emissions
inventories (MACCity, EDGAR, MEGAN). We will present an overview of the emissions
implemented in C-IFS to provide the CAMS atmospheric composition forecasts. We will
also highlight current issues with using these emissions in an operational service and give
examples where future developments to emissions in CAMS are expected to improve the
quality of the forecast and analysis products.
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Abstract:
Detailed estimates of pollutant emissions at fine spatial scales are critical to both
modelers and decision makers dealing with global warming and climate change. In that
sense, Waste Sector has lately received special attention since it was acknowledged to be
significant source of air pollutants and GHGs. Nevertheless, emission inventories for this
sector are characterized by methodological limitations, lack of data or low reliability of
existing data, leading to high uncertainty. Therefore, simple, but also accurate methods
for assessing the spatial distribution of waste sector emissions are needed for the
environmental management in Argentina and most South American cities.
With the aid of a geographic information system (GIS) platform combined with a
variations of an Analytic Hierarchy Process (AHP) we identified source-specific spatial
distribution proxies in order to provide inventories with higher level of detail and realistic
representation of emission scenarios. Spatial patterns of MSW open burning were
explicitly ranked using infrastructural and socio-economic intra urban differences. Field
burning of agricultural waste was spatially disaggregated combining LULC data, MODIS
thermal anomalies information and a night lights map. Industrial waste incineration,
clinical waste incineration and cremation emissions were spatially distributed with a 2stage process: an initial GIS-based screening based on population, LULC data and
economic factors; and an expert judgement stage to rank the weight of the sites found in
the first phase.

As a result of this process, we obtained an atmospheric emission inventory gridded with
cells of 0.025° longitude × 0.025° latitude for the Waste Sector, including the continental
sector of Argentina. A comparison with EDGAR emission data shows that despite having a
good resolution of approximately 10 km x 10 km, EDGAR’s spatial distribution of
emissions is not fully adequate for Argentina, probably because the source of original
data is from statistical data of very large geographical units.
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Abstract:
A major part of the total air pollution in cities is the urban background pollution, which is
mainly a result of emissions from industry, traffic and residential plants for domestic
heating. While most of the industrial sources are captured by legal reporting obligations
and traffic emissions are often based on established bottom-up models, the methods to
determine emissions from domestic heating are repeatedly top-down approaches, lack
spatial information or require expensive field studies. Thus, it is necessary to develop
more accessible and simpler approaches to create emission inventories for this sector.
The presented approach to model the domestic heating emissions in Hamburg uses
publicly available data from different (governmental) sources to create a spatially
referenced inventory. The main input for the spatial distribution in Hamburg is the
population density on a 100x100 m² grid as raised by the latest available census data.
The resulting raster is combined with data for living area per capita on a urban quarter
level. In connection with information on heating consumption per district it is possible to
create a 100x100 m² raster with the heating demand per grid cell. This raster is again
combined with information for the different types of heating per statistical zone and
adjusted by the share of electrically driven night storage heating. Considering the fuels
for different heating types, losses due to conversion and distribution and fuel based
emission factors for the pollutants of interest, the emission maps for residential heating
are determined.
The results have been compared to several top-down approaches and a bottom-up
approach to evaluate the annual total emissions as well as their spatial distribution. While
the spatial distribution of the newly developed approach leads to very robust results, the
total annual emissions show a strong dependence on the used emission factors and are
more difficult to evaluate.
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Abstract:
Air Quality and Health Impacts from Control Policies on Coal-fired Power Plants in China
from 2005 to 2015
To achieve the national emission reduction target and curb the air pollution in China, two
policies focused on coal-fired power plants including restructuring of unit fleet and end-ofpipe measures are implemented during 11th and 12th Five-year Plan(FYP). However, the
extent to which control policies on power plants can improve the air quality and protect
health still remains unknown. In addition, the control efficiency of each policy also need
to be quantify to guide further management of power sector.
Here, we designed two retrospective power emission scenarios based on China Coal-fired
Power plant Emissions Database（CPED）to assess the environmental and health impact of
changes in the structure of unit capacity and end-of-pipe control measures of coal-fired
power plants. The WRF-CMAQ simulation was conducted to quantify the change of air
quality and then the premature mortality caused by fine particulate matter pollution was
calculated using exposure-response model.
The preliminary results show that in 2010, the restructuring of unit fleet during 11th FYP
resulted in the reduction of 4.76Tg of SO2, 2.45Tg of NOx and 0.47Tg of PM2.5 emissions.
The FGD installation prevented 12.79Tg of SO2, a value that is 1.6 higher than the actual
emissions. The upgrade of dust removal and co-benefit of wet FGD aided in the reduction
of PM2.5 emissions by 0.91Tg. In summary, these two policies have significant effect on
emission reduction and air quality improvement in china, especially, the progress of endof-pipe measures rather than restructuring of unit fleet is the leading factor to decrease
PM2.5 concentrations caused by power generation.
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Abstract:
Due to its dependence on fossil fuel combustion and the fact that it is one of the least
regulated anthropogenic emission sources, emissions from the shipping sector can
contribute significantly to air pollution and climate change. A reliable and up-to-date ship
emission inventory is essential for atmospheric scientists quantifying the impact of
shipping and policy makers implementing regulations and incentives for emission
reduction. Several emission inventories exist for Europe, which include emissions
originating from ship traffic in European sea areas.
However, few comparisons of these inventories, in particular focusing on specific
emission sectors like shipping, exist in literature. Therefore, the aim of this paper is to
study the emissions, specifically for shipping and its main pollutants (NOx, SOx and
PM10), of four inventories developed, and available, for the European domain: 1) the
2008 EMEP (European Monitoring and Evaluation Programme) inventory; 2) the 2008
emission inventory developed by the TNO (Netherlands Organisation for Applied Scientific
Research); 3) the 2008 E-PRTR (European Pollutant Release and Transfer Register)
inventory and 4) the 2010 EDGAR (Emission Database for Global Atmospheric Research)
inventory.
The inventories were initially compared in terms of total emission values and their spatial
distribution. In addition, the contribution of shipping emissions to the totals was analysed,
together with their geographical representation. After this, they were converted into an
identical grid to spatially compare the emission datasets, evaluate the differences and
calculate the associated delta/range. Analysing the data, the total emission values are
largely in agreement, however, the spatial representation shows significant differences in
the emission distribution over Europe. As for shipping contribution, emissions from this

sector represent approximately 16%, 11% and 5% of total NOx, SOx and PM10 emissions,
respectively. These variances can mainly be attributed to the different methods used by
each inventory to estimate the emissions for each sector.
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Abstract:
Atmospheric pollution has significant impact on human health, climate and ecosystem. It
is a serious problem in Bangladesh. Bangladesh is one of the top ranking countries of the
World for PM2.5 exposure and mortality due to air pollution. Verities of sources (e.g.,
brick and other industries, traffic, construction, biomass burning, etc.) are contributing to
the worst air quality in Bangladesh. Emission of brick industries has a major share of air
pollution in Dhaka. About six thousand brick industries are in Bangladesh, and about one
fourth of them are in Dhaka mega city. The combustion efficiency of kilns depends on the
types of kilns (e.g., FCK, Ziz-Zag, Tunnel, etc.). Coal is the main fuel of the brick
industries. Particulate matters (BC, OC, and Hg) and gases (CO, CO2, NOx, and SO2) are
the main emission from brick kilns. BC and CO are producing due to the incomplete
combustion, whereas SO2 is producing due to the sulfur content in the fuel. About 38% of
PM2.5 emission is from brick industries in Dhaka.

Black carbon is the significant contributor to the PM2.5. Therefore we are also focusing on
BC emission from brick industries in Bangladesh. PM2.5 on quartz filters with stack
sampling instrument (AMMEX, USA) and gases (CO, NOx, and SO2) with Aeroqual (NZ)
has been collecting inside the chimney of brick kilns in and around Dhaka mega city (by
dividing the city into eight clusters - at least three kilns from each clusters and covered
all types of kilns). PM2.5 loaded filters will be analyzed for BC with a soot scanner (Magee
OT21, USA). The emission of BC, CO, NOx, and SO2 from different types of brick kilns in
and around Dhaka mega city will be presented. The contribution of brick kilns emission in
the Dhaka air pollution will also be assessed.
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Abstract:
Atmospheric methane is the second anthropogenic greenhouse gas after carbon dioxide.
Its 10-year lifetime and the wide diversity of its sources make methane a key element in
climate change mitigation. There are now various atmospheric methane observations: insitu and remote-sensed observations from the surface or from space. Such data can be
assimilated in atmospheric inversion to infer methane emissions and sinks (top-down
approaches). In parallel, a large international effort is conducted to model emitting
processes at the surface (e.g. wetland emissions) or destroying methane in the
atmosphere (e.g. OH radicals), but also to compile inventories of anthropogenic emissions
(bottom-up approaches). Despite such effort, large uncertainties remain in the spatiotemporal quantification of methane sources and sinks.
Here, we present a synthesis of global and regional methane emissions and sinks for the
period 2000-2012, using an integrated approach that combines atmospheric
measurements, chemistry-transport models, ecosystem models, emission inventories,
and climate-chemistry models. Emission estimates are extracted for global to regional
scales and presented from an ensemble of atmospheric inversions and of process-based
models in order to highlight what is known as robust and what is still uncertain. We
discuss scenarios of methane emissions and sinks (process-based and region-based)
possibly explaining the sustained atmospheric increase since 2007. We show in particular
that US methane emissions are not likely to contribute to the positive atmospheric trend,
that none of the IPCC scenarios of methane emissions represents the recent trajectory of
emissions, and that natural wetlands are probably not the dominant factor to explain the
sustained increase over more than 9 years now, which has even accelerated in 2014 and
in 2015.
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Abstract:
The NASA Langley 0-D photochemical box model was used to calculate abundances of
short-lived radical species and chemical reaction rates, including O3 production rates, at
high frequency (1 Hz) along the flight track of the NASA DC-8 during the Korea United
States Air Quality Study (KORUS-AQ). Because the model is constrained by
measurements of meteorological parameters, photolysis rates, and concentrations of
speciated trace gases, analysis of model outputs allows for disentangling the
contributions of individual species on O3 production. Results show that the urban core of
Seoul is VOC-limited, anthropogenic VOC emissions dominate local VOC reactivity, and
that emissions of C7+ aromatics from solvent usage are the primary driver of variability
in O3 production. At downwind sites, however, O3 production was mixed between NOx-

and VOC-limited regimes, suggesting that a strategy to control regional O3 should include
reductions in both NOx and VOCs.

Additionally, episodic transport of emissions from large, upwind point sources along South
Korea’s west coast can further degrade air quality in the Seoul Metropolitan Area (SMA).
Airborne measurements collected over these point sources will be used in conjunction
with measurements in Seoul on relevant transport days to understand the effect of these
upwind point sources on atmospheric composition in the SMA. Lastly, we will compare O3
production rates along the DC-8 flight track for the observed conditions to conditions
extracted from regional and global models. By comparing observed (box-modeled) and
predicted (3-D model-predicted) values for radicals, formaldehyde, peroxides, nitrogen
dioxide, etc., we can begin to understand how well the emission inventories used in
models translate to real-world chemical processes.
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Abstract:
Nitrogen oxides (NOx) emitted from anthropogenic, biomass burning, and natural sources
are a precursor of ozone (O3) and nitrate aerosols, which are important for human health,
ecosystems, and climate. We have developed a global chemical data assimilation system
based on an ensemble Kalman filter to combine multiple-species observations from
multiple-satellite sensors, including OMI, GOME-2, SCIAMACHY, TES, MOPITT, and MLS,
with a global CTM (CHASER), and this system has been applied to estimate global surface
NOx emissions at 2.8°x2.8° horizontal resolution (Miyazaki et al., 2012, 2017). Emission

estimations at higher resolutions can be expected to provide better estimates of NOx
emissions, especially for strong local source regions such as megacities and power plants,
through reductions in the spatial gaps between observations and simulations and
improvements in small-scale chemical and transport processes.
In this study, we demonstrate global NOx emissions derived from multi-constituent
satellite data assimilation from OMI, GOME-2, MOPITT, and MLS at three different
horizontal resolutions (0.5°x0.5°, 1.1°x1.1°, and 2.8°x2.8°) during the NASA’s aircraft
campaign, KORUS-AQ, in May 2016. The global total NOx emission at 1.1° resolution is
4.37 Tg N month-1, which is about 5 % higher than that at 2.8° resolution. The regional
emissions differed largely between the two estimates: by -36% over South America and
by +12% over the western U.S. at 1.1° resolution. The peak emissions over megacities in
East Asia, such as Beijing and Hong Kong, became 2-8 times larger by using the 1.1°
resolution through better representation of urban-rural contrasts. We will further discuss
the benefit of using a 0.5° resolution data assimilation for NOx emission estimates from
local point source to regional to global scales.
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Abstract:
Presently, there is one African regional inventory dealing with biofuel and fossil fuel
emissions (Liousse et al., 2014) and only global emission inventories including Africa.
Developing a regional inventory for gases and particles is not an easy task: the DACCIWA
project has allowed to organize a framework suitable for this development through

regrouping several investigators. The aim is to set an African database on fuel
consumption and new emission factor measurements and to include other sources of
pollution than biofuel and fossil fuel such as flaring and waste burning yet not negligible
in Africa. The inclusion of these sources in the new inventory and also new emissions
factor measurements will reduce the uncertainties on anthropogenic emissions in Africa.
This work will present the first version of African fossil fuel (FF), biofuel (BF), gas flaring
and waste burning emission inventories for the 1990-2016 period for the major
atmospheric compounds (gases and particles) providing up to date emission fields at
0.125° x 0.125° spatial resolution and yearly temporal resolution. Temporal variability of
emissions from 1990 to 2016 will be scrutinized.
Tests on these inventories in Regional Climate Model (RegCM) at African scale will be
presented for different years. Finally, uncertainties will be discussed.
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Abstract:
Tehran, the capital of Iran, has been facing severe air quality degradation in the last
three decades with significant damages to the public health and socio-economic systems.
To mitigate the air pollution, various emission reduction policies have been implemented
with focus on mobile sources. About 6%, 46%, 98%, 87%, and 70% of total primary SOx,
NOx, CO, VOC and PM emission are from mobile sources, respectively. This study
investigates the change in Tehran’s air pollution over the last decade by comparing
concentration of various pollutants as well as the emission inventory in 1997 and 2015.
The result shows that the emission of SOx, NOx, CO, and VOCs are reduced by 86%, 36%,
42%, and 28%, respectively, despite of increased number of population from 6.6 to 8.5
million and increased number of vehicles from around 1.3 to more than 4.2 million. The
concentrations of the major pollutants show very different trends over time. The Annual
average concentration for CO decreased significantly from more than 8 ppm to below 3
ppm in the last 13 years. The same trend is observed for SO2 and NO2 with annual
average of more than 58 and 85 ppb in 2006-2007, which dropped to below 20 and 51
ppb in 2015-2016, respectively.
This can be due to several factors such as switching house heating fuel from heavy oil
and diesel to natural gas, changing vehicle technology from carburetor to injector and
improving the quality of gasoline and diesel fuel.
The concentration for PM10 and O3 has remained relatively constant by varying around
80±10 µg/m3 and 22±2 ppb respectively.
This study reveals the impact of various mitigation policies on air quality trends in
Tehran. Moreover, it lays the ground for the future investigation on emission analysis and
air quality modeling in the region.
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Abstract:
Air pollution has become a serious challenge for developing countries like Pakistan. Very
scarce information is available regarding pollution levels in this geographic region. This
study presents the first modelling work to simulate the spatial distribution and temporal
variation of aerosol concentrations over Pakistan by using the Weather Research and
Forecasting Model coupled with chemistry (WRF-Chem). Simulated aerosols species
include sulfate, nitrate, ammonium, organic carbon, black carbon, and PM2.5 (particles
with a diameter of 2.5 mm or less), which are evaluated against ground-based
observations and satellite measurements. In year 2006, simulated PM2.5 concentrations
averaged over northeastern Pakistan (71-74.5°E, 28-34°N) are 55, 48.5, 31.5, and 98 µg
m-³ in January, April, July, and October, respectively. The simulated highest PM2.5
concentration in October results from the relatively low temperatures that favor nitrate
formation as well as the lowest precipitation that leads to the smallest wet deposition of
all aerosol species. The simulated lowest concentration of PM2.5 in July can be attributed
to the largest precipitation associated with the South Asian summer monsoon. Sensitivity
studies show that transboundary transport contributes to PM2.5 aerosol levels in
northeastern Pakistan by 10-20% in January and April and by 10-40% in July and October
of year 2006. Wind over India and Pakistan is found to be the major meteorological
parameter that determines the transboundary aerosol transport.
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Abstract:
The agriculture sector is the main source of ammonia (NH3) emissions. According to
emission trends and projections for Europe, emissions of NH3 have been increasing and
intensive and industrial agriculture practices are the main cause of this rise. As a
precursor of secondary particles in the atmosphere, the NH3 emissions will have
significant impacts on air pollution and should, therefore, be monitored and assessed.
Furthermore, new emission ceilings have been enforced for European Member States by
the NEC Directive 2016/2284/EU. Accurate emission inventories with high spatial
resolution will not only be essential for the evaluation of progress in achieving such goals
but also serve as basis for better air quality modelling exercises that evaluate the
compliance with air quality standards across Europe, particularly on urban regions and
surrounding rural areas.
For Portugal, the official national emission inventory accounting for the spatial
variability of emissions is available at municipal level which is not always adequate for air
quality modelling. Moreover, in some Portuguese regions, such as the Aveiro Region,
agriculture is one of the main activities and thus, air quality impact studies require a
highly-resolved emission inventory for this sector. In this context, we are developing a
combined bottom-up/top-down methodology to improve and update the agriculture
emissions based on a very detailed Portuguese land use database and on statistical
activity data on cattle categories, number and type of animals per administrative area. In
addition, we have performed a comparative analysis between the national emission
inventory for agriculture and other gridded emission inventories available for Europe such
as EDGAR and TNO.
This work has been developed under the project ClairCity. This project has received
funding from the European Union’s Horizon 2020 research and innovation programme
under grant agreement No. 689289.
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Abstract:
We will present an update to the global dataset of biogenic volatile organic compounds
calculated by the Model of Emissions of Gases and Aerosols from Nature (MEGANv2.1)
called MEGAN-MACC. The dataset now covers a period of 1980-2015 and is available as
monthly mean values on a 0.5 x 0.5 degree grid for a whole range of compounds, such as
isoprene, speciated monoterpenes, sesquiterpenes, methanol, acetone and other. The
dataset is based on MERRA reanalyzed meteorological fields (NASA Goddard Space Flight
Center) and leaf area index values derived from observations by the MODIS satellite
instrument.
The MEGAN-MACC data have recently been compared with simulations of the global
vegetation model ORCHIDEE. We will present results of the comparison focusing on
different geographical regions as well as outcomes of the sensitivity studies of both
MEGANv2.1 and ORCHIDEE to some of the key parameters such as leaf area index.
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Abstract:
In the last 40 years oil palm production has expanded almost 10 fold, with 85% of the
production occurring in Malaysia and Indonesia. This expansion of a highly efficient crop,
providing 35% of the global vegetable oil consumption is likely to increase, especially in
the tropical regions of Africa and South America. But, this expansion requires land use
change, which up to now has been at the expense of tropical forests. Replacing forests
with oil palm plantations does have large environmental consequences, including
increased greenhouse gas emissions, especially nitrous oxide, carbon dioxide and volatile
organic carbons, more wild fires and changes in the local climates.
This presentation will summarise the latest knowledge of the magnitude of greenhouse
gas emissions and other pollutants from oil palm plantations relative to natural forests,
grown on peat or mineral soils and under different management practices. Measured
emissions factors will be assessed against the IPCC Tier 1 approach and brought into
context of total anthropogenic emissions in the oil palm growing countries and globally.

1.052 Next Steps For Improving Emission Estimates (With The
Community Emissions Data System-CEDS).
Presenting Author:
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Abstract:
Inventory data is a key component of scientific and regulatory efforts focused on air
pollution, climate and global change and also a key compliment to observational efforts
to better constrain emissions. The Community Emissions Data System (CEDS) released a
historical emissions dataset in 2016 for use in research, including CMIP6. As this work
continues, in collaboration with the emissions data and atmospheric research community,
we aim to improve historical data, improve our understanding of uncertainties, and to
make this data more useful for the modeling community. This presentation is intended as
the start of a community conversation toward these ends.
One key improvement mechanism is already in the CEDS methodology. As new countrylevel inventory and activity data becomes available, this data can easily be incorporated
into new estimates. There are many cases, outside of the formal release of country
inventory data, however, where we can, and we argue should, improve the data used for
research. As an open-source research system, the main criteria for improvements to
CEDS is scientific justification. For example, where observations or other analysis show
that formal inventory data are inaccurate, or where countries lack up to date inventories.
In many cases it may be at least as important, or even more important, to update
uncertainty estimates, and not just central emission estimates. For many emission
species observational data will be critical to better understand uncertainties and,
ultimately, to better constrain emission estimates.
Finally, as emissions data and models improve, it will also be useful to provide additional
spatial and temporal information in addition to emission fluxes, such as weekly and
diurnal emissions patterns and emission height (or effective height). This information is
often lacking global inventories, although often present in higher resolution country and
regional inventories.
www.globalchange.umd.edu/CEDS

3.032 Source-specific estimation of air quality co-benefits of CO2
reduction in Europe, Canada and the United States using
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Abstract:
Reducing combustion-based CO2 emissions often entails significant ancillary benefits for
public health by reducing emissions of criteria co-pollutants and precursors. These cobenefits’ location and sector dependencies, captured in an adjoint or backward sensitivity
analysis, are important factors that can change the overall source and sector neutrality of
GHG reduction benefits. The present study aims to quantify how the co-benefits of
reducing criteria co-pollutants vary spatially and by sector.
The adjoint of USEPA’s CMAQ 4.7.1 was applied to quantify the health benefits associated
with emission reduction of NOX as an O3 precursor and PM2.5 primary and precursor
emissions in on-road mobile, Electric Generation Units (EGUs), and Upstream Oil and Gas,
on a location-by-location basis across the US, Canada and Europe. These health benefits
are then converted to CO2 emission reduction co-benefits by accounting for sourcespecific emission rates of criteria pollutants in comparison to CO2. We integrate the

results from the adjoint of CMAQ with emission estimates from 2011 NEI at the county
level, and point source data from EPA’s Air Markets Program Data and National Pollutant
Release Inventory (NPRI) for Canada, and Emissions Database for Global Atmospheric
Research (EDGAR) for Europe.
Our preliminary results show that the monetized health benefits (due to averted chronic
mortality) associated with reductions of 1 ton of CO2 emissions is up to $65/ton in
Canada and $200/ton in US for mobile on-road sector. For EGU sources, co-benefits are
estimated at up to $100/ton and $10/ton for the US and Canada, respectively. Calculated
co-benefits show a great deal of spatial variability across emission locations for different
sectors and sub-sectors. Implications of such spatial variability in devising control policy
options that effectively address both climate and air quality objectives will be discussed.

2.024 Estimating CO emissions using IASI data and hemispheric
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Abstract:
The purpose of this work is to use atmospheric measurements of carbon monoxide (CO)
to provide constraints on the budget (sources and sinks) of this compound. The sources
of CO are either direct, due to incomplete combustion, or indirect, due to secondary
chemical production resulting from the oxidation of hydrocarbons. The dominant CO sink
is its reaction with the hydroxyl radical (OH), and therefore CO plays a key role in the
oxidative capacity of the atmosphere. Previous modelling studies used ground-based
measurements and/or satellite data in combination with chemistry-transport models
(CTMs) to provide top-down constraints on the surface emissions and (in some cases) also
the photochemical production of CO. The resulting updated emissions proved to be
sensitive not only to the choice of atmospheric dataset and inversion setup, but they are
also greatly influenced by the representation of the chemical sink of CO, i.e. the
abundance of hydroxyl radicals (OH). Indeed, because average OH levels are
overestimated by most models in the Northern Hemisphere, the total hemispheric topdown CO emissions are likely too high. A recent study (Patra et al., 2014) reported an
annual ratio of Northern Hemispheric to Southern Hemispheric (NH/SH) OH concentration
very close to 1, and much lower than a multi-model mean (NH/SH) OH ratio estimated at
1.28 (Naik et al. 2012). Here we propose to take advantage of the above studies to
assess the global CO budget based on inverse modeling using the IMAGES CTM (Bauwens
et al. 2016) constrained by IASI CO observations. Vertical CO profiles by ground-based
FTIR instruments are used to evaluate the results, together with in situ (GAW, GMD) and
aircraft measurements. The ultimate goal is to provide a modeling framework that
reconciles CO measurements from different platforms on the global scale.

2.028 Spatial and temporal distribution of emissions from on-road
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Abstract:
Spatial and temporal distribution of emissions from on-road transport activity
in Chile

Ignacio Suárez1, Mauricio Osses1,2, Nicolás Huneeus2,3, Laura Gallardo2,3
1 Departamento de Ingeniería Mecánica - Universidad Técnica Federico Santa María
2 Centre for Climate and Resilience Research - Universidad de Chile
3 Department of Geophysics - Universidad de Chile
A database with estimates of historic and future emissions produced by on-road vehicles
in Chile between 1998 until 2050 is spatially distribute in a 1x1km grid across the whole
country, using cities and roads as principal objects of spatial distribution. The database
contains information separated into urban and interurban transport activity. Urban
desegregation is distributed using population density and fleet distribution for each city.
Interurban activity is distributed using toll barrier data of vehicle counts in highways,
complemented by information from origin-destiny surveys for interurban transport.
Temporal resolution goes from monthly to hourly desegregation, extrapolating toll barrier
data. Emissions are classified by type of vehicle and by pollutant: PM2.5, NOx, HC, CO,
CO2, CH4, N2O and black carbon. GIS open source software is used to distribute the data,
in particular, QGIS and Python. This will provide an approximation of pollution distribution
across the country highways and main cities of Chile. Future work includes distribution of
pollutants from other means of transport like railways, maritime, aerial and industrial
activities in the country.

3.003 Implication of Rural Residential Energy Transition in China.
Presenting Author:
Shu Tao, Peking University, Beijing, China, taos@pku.edu.cn
Co-Authors:
Ru Muye, Peking University, Beijing, China
Du Wei, Peking University, Beijing, China
Zhu Xi, Peking University, Beijing, China
Zhong Qirui, Peking University, Beijing, China
Abstract:
Solid fuels are extensively used for cooking and heating in rural China, contributing
significantly to the emissions of various air pollutants. However, a rapid transition
towards clean energy is occurring in China, which was not well recorded in mainstream
literature. To fill the data gap, we conducted a nationwide survey to collect energy mix
data from 34,489 households and a fuel weighing campaign to weigh daily fuel
consumption from 1670 households. A rural residential energy consumption database
was compiled for China with detailed fuel (crop residues, corncob, fuel wood, brushwood,
coal, honeycomb briquette, charcoal, LPG, biogas, electricity), activity (rice cooking, dish
preparation, water boiling, animal feed heating, and space heating), spatial (347 out of
350 municipalities in China), and temporal (1992, 2002, 2007, and 2012) information.
Based on these data, as well as a series of high-resolution emission inventories (PKU
series), the contributions of rural residential energy consumption to total emissions of
various air pollutants, ambient air PM2.5 exposure associated premature deaths, and
climate forcing in China were modeled and assessed.

1.005 Spatio-temporal distribution and correlation between NO2 and
aerosols over South Asia .
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Abstract:
Understanding of trace gases–aerosols–climate interaction is required for modeling the
climate change and air quality. In this study, we have analyzed the spatio-temporal
distribution of NO2 and aerosols, and correlation between them over South Asia. For this
purpose we have used tropospheric nitrogen dioxide (NO2) retrieved from Ozone
Monitoring Instrument (OMI), and aerosol optical depth at 550 nm (AOD) and Angstrom
exponent (0.412–0.47 nm) (AE) obtained from Aqua-MODIS during 2005–2015. We
observed significant variability of NO2 and AOD with higher values over Indo-Gangatic
Plain (IGP) and eastern mining region. Mean annual values of NO2 and AOD were found to
be 1.10 ± 0.05 (x 1015 mol cm-2) and 0.29 ± 0.01 with increasing trend of 14.9% and
10.1% respectively over the study region. A significant correlation of r=0.49 was
observed between NO2 and AOD over the South Asia. Higher values of spatial
correlations were noted over IGP and eastern mining region with a strong seasonality.
Higher correlations were observed during monsoon (r = 0.50) and post-monsoon (r =
0.61) and lower during winter (r = -0.09) and pre-monsoon (r = -0.13). In order to
understand the cause of correlations and sources of NO2 and aerosols we have also
mapped GPW3 population density, anthropogenic emissions of MACCity-NOx, ECLIPSE
fine-mode PM (PM2.5) and coarse-mode PM (PM10-PM2.5) from sum sectors in South Asia.
Overall correlation was found to be increasing (1.2% /year) over the study region during
2005-2015.

1.062 New methods to bridge differences between regional and local
emission inventories.
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Abstract:
As atmospheric emissions in urban areas become increasingly important to determine the
extent of air quality impacts in human health, the requirements on refined spatial
distribution also increase. Fine scale emission inventories are compiled either from
process-based local information or by downscaling regional emission data. In most cases,
the results from the two different approaches are significantly different, a fact that may
has implications for the type of measures selected to mitigate air pollution problems in
urban areas. A new benchmarking methodology designed to support the evaluation and
comparison of different types of emission inventories in regional and local areas has been
developed and tested under the Forum for air quality modelling in Europe (FAIRMODE).
Results from the comparison of different emission inventories carried out in several
European cities (Thunis et al, 2016; Guevara et al, 2016 and Lopez Aparicio et al, 2017)
will be presented, with special attention to the identification of gaps, the importance of
differences in activity data in particular for the traffic and residential sectors. Initial
results from the evaluation of the overarching new European EMEP 0.1x0.1 will be
presented also. The results show the capabilities of this new benchmarking emission
methodology to identify inconsistencies between inventories, and to evaluate the reason
behind discrepancies as a mean to improve both local bottom-up and downscaled
regional emission inventories.

3.008 How current and proposed thermal power plants affect the
global carbon budget?.
Presenting Author:
DAN TONG, Ministry of Education Key Laboratory for Earth System Modeling,
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Abstract:
In the past decade, rapid economic development has witnessed tremendous new-built
power units, especially in developing countries, like China and India. Therefore, present
operating units will substantially continue to produce CO2 emissions in future, in addition,
proposed thermal power units will become new sources and also contribute to future CO2
emissions. Quantifying committed CO2 emissions of current and proposed power units is
significant to explore how probably CO2 emissions in power sector affect carbon budget

and further mitigating climate change. Here, we present the Global current and proposed
Power CO2 Emissions Database, a coupled database of global thermal power-generating
units and their CO2 emissions as of 2016, and the results of an analysis that identifies the
room for other sectors of the main four regions (China, India, EU28 and the U.S.).

If the remaining proposed plants (Announced, Pre-permit development, and Permitted)
follow each commissioning rate of 75%, 50%, and 25%, they would add another 99
(Permitted: 50; Pre-permit development: 29; Announced: 20) Gt of committed CO2, and
units of shelved status would add additional 7 Gt of committed CO2, totally 178 Gt
committed CO2. From the fuel perspective, coal type plays a dominant role in proposal
committed emissions, accounting for ~71% (127 Gt) committed CO2, next is gas type,

accounting for ~26% (47 Gt) committed CO2, and proposed oil-fired units contributes less
for future committed CO2 emissions (4 Gt).
In total, unless the commissioning rate of proposed projects can be substantially lower,

currently proposed capacity will add 178 Gt of additional CO2 to the atmosphere. The 178
Gt combined with the 735 Gt of emissions from existing infrastructure and up to 913 Gt,
pushing emissions dangerously is over the lower end of the IPCC 2 carbon budget (870
Gt).
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Abstract:
Air pollutants, SO2,NOx,TSP and NMVOCs emissions and energy consumptions (secondary
energy converted) in Japan from 1972 to recent year by emission source types are
estimated. Emission sources are covering all the anthropogenic sources. In addition
longer historical trend of emissions from 1906 by fuel types are roughly estimated as
well. Trend analysis with the GDP and demographic population shows shape of
environmental Kuznets curves. Data reliability of our emission inventory would be best
quality level in Japan and may be best in the world, which quality is realized by our
estimation system and survey methodology of Air pollutants Emission Inventory by
Ministry of Environment of Japan mainly developed by Y.Tonooka in the age of 1980’s.
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Abstract:
Over the past 20 years, several studies have estimated biomass burning emissions both
at global and regional scales. However, large discrepancies still exist in the biomass
burning emission inventories particularly over Africa. These discrepancies exist both on
gas and particulate emissions. They can be related to methodology applied and /or input
data such as fire products, land cover, emission factors. This work aims to investigate the
differences between two bottom-up inventories namely African Monsoon Multidisciplinary
Analysis Biomass Burning (AMMABB) and Global Fire Emissions Data version (GFED). To
achieve this purpose, the same “bottom-up” methodology was applied to derive biomass
burning emission inventories with the same MODIS burned areas, Global Land Cover
(GLC) map and emission factor values and their respective Biomass Density (BD) and
burning Efficiency (BE) values allowing to focus investigations on vegetation parameters
only. Two emission inventories were then generated: the “AMMABB-like” and the “GFEDlike” emissions inventories with respective AMMABB and GFED values. Results show that
relative errors related to the contribution of vegetation class emissions to total emissions
varies between 25% for GLC 17 (Mosaic: Cropland/Tree Cover/Other Natural Vegetation)
and 94% for GLC3 (Tree cover Broadleaf Deciduous open). Vegetation classes GLC3,
GLC12, GLC13 and GLC18 have been identified as the main vegetation classes that
explain discrepancies of a factor of 2.4 between AMMABB and GFED inventories.

Hemispheric-correlated discrepancies can also be noticed from this comparison. New BE
and BD measurement would help decreasing such discrepancies.
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Abstract:
Wildfires are a significant source of atmospheric pollutants, which alters air quality at
local to regional scales. Fire activity being highly variable both temporally and spatially,
including this source into air quality forecasting systems requires daily reanalysis of
emissions. The availability of near-real time observations from geostationary satellites for
several regions (GOES, SEVIRI) now allows integration of emissions as soon as fires are
detected. However, evolution during the forecast integration time, typically up to 5 days,
has to be estimated.
In this paper, we propose a methodology for the near-real time calculation of the
emissions and their evolution in an air quality forecasting context. It combines near-real
time fire detection from satellite (MODIS, SEVIRI) with large fire risk modelling and the
APIFLAME emissions’ calculation model. Fire risk is simulated using a probabilistic
approach and meteorological simulations from the WRF regional model. The forecasting
spread of fire emissions and of their impact on air quality during a 5 days forecasting
period is estimated using simulations with the chemistry-transport model CHIMERE.
Results will be discussed based on different fire events in South-Western Europe.

1.039 Evaluating updated light alkane emissions from the oil and
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Abstract:
New efficient drilling techniques triggered a massive growth of unconventional oil and
natural gas production in North America starting in 2005. Emissions of a variety of volatile
organic compounds (VOCs) from the oil and gas sector occur during well development
and production phases, and emissions to the atmosphere also continue when wells are
abandoned. The leakage flux and gas composition of oil and natural gas wells depends on
their production stages, the emission controls in place, and the type of reservoir (e.g.,
tight gas vs. shale gas). Determining VOC emission fluxes in the context of rapid growth
of the oil and natural gas industry presents a big challenge for emission inventories. The
U.S. 2011 National Emission Inventory has undergo numerous revisions, where emissions
from the oil and natural gas industry had been updated using the recent local and
regional data. The latest version of the 2011 National Emission Inventory (NEI 2011v6.3)
includes updates over important oil and natural gas basins and speciation profiles based
on the Western Regional Air Partnership. In this study, we incorporate the NEI 2011v6.3
into the GEOS-Chem chemical transport model to simulate the atmospheric abundances
of C2-C5 alkanes over the U.S. attributed to the updated emissions from the oil and gas
sector. We evaluate our simulation by comparing it to a suite of surface in situ
observations, column measurements, and aircraft profiles. Finally, we estimate the
contribution over the contiguous U.S. that C2-C5 alkanes make to the abundances of
important secondary species including ozone, peroxy acetyl nitrate, and several ketones.
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Abstract:

Abstract:
This study reports the ambient concentrations of total suspended particulate matter
(respirable and non-respirable) measured in Yenagoa and its environs as means of
assessing the ambient air quality of a fast growing urban town in Niger Delta region of
Nigeria. Air particulate matter was collected gravimetrically at five stations (using a high
volume portable SKC air check MTX Sidekick air sampler (Model: 224-52MTX). The
particulate matter range of 662.00 ±162.68 – 1623.00 ± 95.67
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Abstract:
We compare 9 emission inventories of nitrogen oxides including four satellite-derived NOx
inventories and five bottom-up inventories for East Asia: REAS (Regional Emission
inventory in ASia) version 2.1 and 2.2, MEIC (Multi-resolution Emission Inventory for
China), CAPSS (Clean Air Policy Support System) and EDGAR (Emissions Database for
Global Atmospheric Research). Two of the satellite-derived inventories are estimated by
using the DECSO (Daily Emission derived Constrained by Satellite Observations)
algorithm, which is based on an extended Kalman filter applied to observations from OMI
or from GOME-2. The other two are derived with the EnKF algorithm, which is based on an
ensemble Kalman Filter applied to observations of multiple species using either the
chemical transport model CHASER and MIROC-chem. The temporal behaviour and spatial
distribution of the inventories are compared on a national and regional scale.

2.015 High spatial resolution mapping of urban emissions at
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Abstract:
Increasingly eddy covariance (EC) flux towers are placed in urban areas to evaluate the
accuracy of gridded emission inventories of pollutant and greenhouse gases. The EC
method is a direct measure that includes all major and minor natural and anthropogenic
emission sources and sinks. With a proper design and location of the flux tower, the
observed footprint can represent a large upwind extent similar to the size of a complete
neighborhood, and cover one or a few square grids (102 – 103 m) of a spatially
distributed emissions inventory. To investigate the spatial distribution of emissions at
even a finer resolution (20 - 50 m) we propose the application of the aerodynamic
resistance approach in combination with high frequency mixing ratio data collected by
mobile measurements along defined paths at street level across the monitored footprint.
Based on the Monin-Obukhov similarity theory and Reynolds analogy, the aerodynamic
resistance of sensible heat can be used as a proxy to estimate the exchange rate of any
scalar between the surface and the atmosphere. As a probe of concept, we instrumented
a bicycle with an infrared gas analyzer, a meteorological sensor and a GPS to log
georeferenced mixing ratios of carbon dioxide (CO2) across the low-rise residential
neighborhood of Telok Kurau in Singapore where we have measured fluxes of energy and
CO2 for seven years. This paper will introduce the results of these measurements and
discuss the strengths and weaknesses of the approach to map CO2 emissions at high
spatial resolution at neighborhood scale.
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Abstract:
We estimated the latest spatially and temporally resolved gridded optimised black carbon
(BC) emissions over Indian region using a strategic integrated modelling approach; this
was done extracting information on initial bottom-up emissions and atmospheric BC
concentration from a general circulation model (GCM) simulation in conjunction with the
receptor modelling approach. Monthly BC emission (83–364 Gg) obtained from the
present study exhibited a spatial and temporal variability with this being the highest
(lowest) during February (July). Monthly BC emission flux was considerably high (> 100
kg.km−2 ) over the entire Indo-Gangetic plain (IGP), east and west coast during winter
months. This was relatively higher over the central and western India than over the IGP
during summer months. Annual BC emission rate was 2534 Gg y −1 with that over the
IGP and central India respectively amounting to 50% and 40% of the total annual BC
emissions over India. The relative predominance of monthly BC emission flux over a
region (as depicted from z-score distribution maps) was inferred being consistent with the
prevalence of region- and season-specific anthropogenic activity. Simulation of
atmospheric BC concentration in a chemical transport model using the optimised BC
emissions indicated a good agreement between model estimates and observations,
unlike the available bottom-up BC emissions over the Indian region. It was estimated
that more than 85% of the population over the IGP was exposed to a BC concentration of
20 μg m −3 . Relative risk of BC exposure was greater than one over the IGP, thereby
implying population exposed to BC being under health risks associated with combustion
derived toxic chemical constituents.

2.020 Carbonyl Sulfide Serves as Tattletale for Biosphere Signal.
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Abstract:
Currently, anthropogenic CO2 emissions over a geographic region can be calculated in
several ways: 1) based on energy consumption using emission factors within city limits,
2) using 14CO2 as tracer for fossil CO2, and 3) subtracting the biosphere signal from
observation (measured) CO2 data. In order to calculate the ecosystem CO2 emissions
(respiration and photosynthesis), ecosystem models such as SiB, CASA, or others are

used. However, it is not clear which is the best one to determine the ecosystem signal
because they all give different results in terms of GPP.
We first show simulations of biosphere CO2 given by SiB, CASA, and CAN-IBIS over central
California. Each model gives different values of CO2 GPP. Using these values to determine
fossil fuel CO2 contribution can give very different results. We suggest that COS can be
used to determine which ecosystem model best represents the biosphere signal. Just like

CO2, COS is taken up by photosynthesis but is not given off in respiration and can thus be
used as a trace gas to estimate GPP. We begin with COS surface fluxes provided by SiB,

CASA and CAN-IBIS for a 9km-resolution domain over the Bay Area of San Francisco and
part of the San Joaquin Valley. Simulations using the atmospheric model WRF provide the
meteorological data, which along with the COS fluxes, are used to run the transport
model STEM over a 10-day period in March 2015. Simulations of COS mixing ratio based
on the various surface flux models are compared to observed data available from several
locations. The model that best represents COS uptake consequently also provides the
most accurate simulation of CO2 biosphere signal, and is used to estimate fossil fuel CO2
emissions.
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Abstract:

Common relationships among non-methane volatile organic compounds (NMVOCs) across
urban areas globally have indicated a substantial similarity in the dominant emission
source, specifically motor vehicles. Furthermore, the use of NMVOC measurements in
urban areas has been used to provide a check on the primary emissions for NMVOCs in
reported inventories, as in Warneke et al., 2007, Borbon et al., 2013. These studies
typically compare measured atmospheric enhancement ratios of individual NMVOCs to
carbon monoxide (CO) or acetylene to parallel ratios in emission inventories (EI). In many
cases these studies have shown significant measurement-inventory discrepancies by
factors of 2 or more for individual species. Such discrepancies have implications for air
quality modeling and the accurate simulation and prediction of not only NMVOCs, but
other species such as ozone or secondary organic aerosol. This study is an effort of the
GEIA Working Group on NMVOCs and brings together measurements of NMVOCs from
urban areas globally in conjunction with two global emission inventories (EDGARv4.3.2
and CEDS) to provide a synthesis of such comparisons against the same baseline (global
inventory). Initial comparisons have shown large differences in the
agreement/disagreement between the ratios in the emission inventories compared to
those in the measurements that vary depending on the specific NMVOC. There are a
number of challenges associated with such comparisons: the resolution of such
inventories is often rather coarse and the observational data come from ambient
measurements in urban areas, which are not necessarily spatially representative, and
therefore not an ideal match. Furthermore, spatial proxies used to distribute emissions,
as well as atmospheric chemistry processes can add a confounding factor. However,
there are also benefits in that the use of a global EI allows for comparability across
different urban regions worldwide, as well as a possible check via inter-comparison on the
reported inventory data.
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Abstract:
Air quality depends on surface emission and meteorology; however, current policy
emphasizes on the emission (i.e. abatement of total pollutant emissions), while the role of
meteorology is inadequately considered. This study illustrates the important role of
meteorological variabilities in air quality from the regional perspective. Sulfate aerosols
have been one of major air pollutants over China and the United States, and their
chemical and physical properties have been studied rather thoroughly. This investigation
further evaluates the meteorological controls of air pollution by analyzing 100-year mean
and variability of atmospheric sulfate concentrations simulated from the National Center
Atmospheric Research’ Community Earth System Model (NCAR-CESM) using identical
annual aerosol emission for each year during the 1980s. The NCAR-CESM is a coupled
atmosphere-ocean general circulation model considering fully the aerosol-meteorology
and air-sea interactions. The relationships between variabilities in sulfate concentration
and the meteorological factors (i.e. surface temperature, specific humidity, precipitation,
and the wind at 850 hPa) exhibit significant seasonal and inter-annual variations. For
instance, during September-October-November: the sulfate variabilities over South China
is ± 30 % due to large precipitation fluctuation; over the Upper Midwest US, they are ±
40 % due to the combined effect of temperature, specific humidity, and wind direction.
Climate phenomena, such as El Niño, also lead to strong variation. Under the future
climate change scenarios, the meteorological variability may change, and it could result
in different impacts on air quality and therefore on public health. Understanding the
effect of meteorology on local air quality could help gain knowledge about the uncertainty
in air pollution conditions and relevant policy.
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Abstract:
Both satellite remote sensing and bottom-up inventories have provided evidence of a
recent decrease of Chinese emissions of SO2 and NOx, which are precursors of inorganic
aerosol in the atmosphere. Despite of such progresses, episodes of severe PM2.5
pollution occur frequently, especially over North China during the winter season, giving
rises to public concerns about the effectiveness of the government in controlling air
pollution. Here we employ both atmospheric observations and 3-D chemical transport
modeling exercises to estimate the sensitivity of severe PM2.5 episodes to emissions
reductions and contrast this sensitivity to that of annual and seasonal average PM2.5.
Implications of the different sensitivities for air quality management in China will be
discussed.
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Abstract:
Despite a number of regulatory measures by the European Union, the air quality in
German inner cities is only slowly improving. Especially the concentration of nitrogen
dioxide (NO2) remains hazardously elevated. As cars have been identified as main NO2
sources in German cities1, an increasing number of Diesel engines are equipped with
selective reduction catalysts (SCR) to diminish NO2 emissions. These catalysts are fueled
with urea solution which splits off ammonia to reduce NO2. However, if NH3 is added in
excess, then the spillover is released into the atmosphere.

MOBILAB, the mobile laboratory of Forschungszentrum Jülich, has been equipped with two
NH3 detectors to measure NH3 emissions of vehicles while driving. Both instruments, an
off-axis integrated cavity output spectrometer and a cavity ring-down spectrometer,
agree well in field measurements. Together with the fast measurements of CO2, other
trace gases and particles, it is possible to determine emissions ratios of vehicles running
ahead. In 2016 and 2017 MOBILAB measurements were part of the joint research
programs ‘Urban Climate Under Change – [UC]²’ and ‘ALASKA’ founded by the Federal
Ministry of Education and Research and the German Ministry for Economic Affairs and
Energy. Mobile measurements in Stuttgart 2016 and 2017 revealed high concentration of
ammonia in the inner city with values up to 1 ppm. Taking account the increasing number
of cars with selective reduction catalysts (SCR), the importance of ammonia as pollutant
in German inner cities is expected to increase.
1C. Ehlers, D. Klemp, F. Rohrer, D. Mihelcic, R. Wegener, A. Kiendler-Scharr, and A.
Wahner, 'Twenty Years of Ambient Observations of Nitrogen Oxides and Specified
Hydrocarbons in Air Masses Dominated by Traffic Emissions in Germany', Faraday
Discussions, 189 (2016), 407-37.
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Abstract:
Diffuse and inefficient combustion sources, including transportation, back-up generators,
and cooking with biomass, significantly contribute to pollutant emissions and the
resulting ambient air quality in Africa. The Diffuse and Inefficient Combustion Emissions in
Africa (DICE-Africa) is a recently published inventory of pollutant emissions for continental
Africa for 2006 and 2013. DICE-Africa emissions are spatially aggregated to the 0.1 by 0.1
degree resolution for use in various atmospheric model applications. The DICE-Africa
emissions have been used in conjunction with existing global inventories, specifically the
EDGAR-HTAP inventory, to assess the air quality impacts from both sector-specific
anthropogenic emissions along with the impacts from DICE-Africa sources across the
African continent. Updates to this emissions inventory have been made based on in-field
measurements taken during field campaigns to more accurately represent the speciation
and magnitude of emissions from inefficient combustion. As Africa moves into the future,
emissions from particular sources such as residential cooking, transportation, and power
may change due to technological advances, policy actions, and cultural shifts. We explore
potential, realistic future emission scenarios based on changes specific to the residential,
power, and transportation sectors. Three emissions mitigation scenarios representing
2030 populations will be shown. The results of the current and future emissions estimates
are run with the GEOS-Chem chemical transport model to assess their impacts on air
quality, and ultimately on human health.
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Abstract:
Anthropogenic particles, originated from different sources, are emitted in different size
ranges. These particles have different impacts on health and atmospheric processes due
to their mass/number characteristics and size specific properties. While aerosol number
concentration are dominated mostly by particles in ultrafine particle size range (diameter
< 0.1 µm), the mass concentration dominates mostly on the larger size particle range.
The particle number concentrations and particle mass concentrations are both important
for health and atmospheric research.
Researches and regulations in the past 30 years have been developed based on massbased emission inventories since the mass concentration have been intensively linked
with health and climate effects. However, more and more recent studies have showed
that number-based emission have direct effects to the health and atmospheric process
such as particle number and respiratory health effects and cloud interactions. Although
the relationship between particle number distribution can be converted from particle
mass distribution data, uncertainties in the conversion will be large considering that most
of the mass are dominated by small number of particles while only small mass will be
accounted for large number of particle in the ultra-size ranges.
In this study, we will develop the on-road particle number distribution emission inventory
for Southeast Asia from 2010 to 2030 with five year interval based on vehicle population
model that will be tuned with vehicle usage patterns and particle number emission
factors measured with the vehicle technologies used in Southeast Asia. The engine
population model is selected in this study because it can provide the estimation of yearly
in-use vehicle population based on technologies and ages according to regional owner
usage pattern data. This inventory will be the first particle number distribution emission
inventory developed by using vehicle population model for Southeast Asia.
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Abstract:
The needs of more scientific understanding of inter-relationship among emissions,
transport, chemistry over East Asia are much higher to effectively protect public health
and ecosystems. Two aircraft filed campaigns targeting year 2016, MAPS-Seoul and
KORUS-AQ, have been organized to study the air quality of over Korea and East Asia
relating to chemical evolution, emission inventories, trans-boundary contribution, and
satellite application. We developed a new East-Asia emissions inventory, named
KORUS2015, based on NIER/KU-CREATE (Comprehensive Regional Emissions inventory for
Atmospheric Transport Experiment), in support of the filed campaigns. For anthropogenic
emissions, it has 54 fuel classes, 201 sub-sectors and 13 pollutants, including CO2, SO2,
NOx, CO, NMVOC, NH3, PM10, and PM2.5. Since the KORUS2015 emissions framework
was developed using the integrated climate and air quality assessment modeling
framework (i.e. GAINS) and is fully connected with the comprehensive emission
processing/modeling systems (i.e. SMOKE, KU-EPS, and MEGAN), it can be effectively
used to support atmospheric field campaigns for science and policy. During the field
campaigns, we are providing modeling emissions inventory to participating air quality
models, such as CMAQ, WRF-Chem, CAMx, GEOS-Chem, MOZART, for forecasting and
post-analysis modes. Based on initial assessment of those results, we are improving our
emissions, such as VOC speciation, biogenic VOCs modeling. From the 2nd iteration

between emissions and modeling/measurement, further analysis results will be presented
at the conference.
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Abstract:
An air pollutant emissions inventory is one of essential data set, which policymakers use
to understand the current status of air pollution level, to establish policies for air quality
management, and to evaluate the feasibilty and effect of such policies. It is also
fundamental and valuable for the field of air quality studies.
In order to accurately and systematically estimate the emissions of air pollutant in South
Korea, we have developed the Korean Emissions Inventory System named the Clean Air
Policy Support System (CAPSS). This inventory encompasses all the three types of
emission sources: (1) point sources including fuel combustion, production processes, and
waste treatments, (2) area sources, such as solvent use, storage and distribution of fuels,
agriculture, and biomass burning, and (3) mobile sources including road transport and
other mobile machinery. Emission factors for each type of sources are collected from a
number of domestic and international research reports. For the sake of reflecting Korean
conditions, basically, those obtained from domestic one are preferentially used. However,
the international data are also applied in the case there are no available domestic data.
For activity data, the CAPSS utilizes national, regional, and local level of statistical data,
compiled by approximately 120 Korean organizations.
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Abstract:
Anthropogenic pollution in Africa is dominated by combustion sources, mainly by
domestic fires for cooking and heating and traffic. But these sources are not yet well
characterized. Also, there are some sources of pollution specific to Africa, that are poorly

documented such as two-wheel two-stroke vehicles using a mixture of oil and gasoline
(Assamoi and Liousse, 2010) or open solid waste burning (Wiedinmyer et al., 2014).
These sources are not taken into account in most of emission inventories, although they
are very emitting. Due to the lack of data, emission factors (EFs) used in emission
inventories for these sources of pollution are derived from the literature, from norther
hemisphere values. Therefore, uncertainties on emission factors contribute significantly
to uncertainties in emission inventories (Zhang and Tao, 2009; Zhao et al., 2011).
In the frame of workpackage 2 of the Dacciwa European project many campaigns of EF
measurements were organized with ground field (GF) and combustion chamber (CC)
experiments. Main African anthropogenic sources (wood and charcoal burning, charcoal
making, truck, car, buses, two wheels vehicles, open waste burning) have been
scrutinized. Total Particulate Matter (TPM), black carbon (BC), primary organic carbon
(OC) and Non-methane volatile organic compounds (NMVOC) species were specially
studied.
In this work, a new set of EF for African anthropogenic sources will be presented and
compared with literature data. Comparison between GF and CC experiments will be
conducted.
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Abstract:
The study presents selected dependencies connected with spatial disaggregation of the
top-down emission inventory. Analysed case concerns the area with the district heating
network supplying with the heat and hot water considerable part of dwellers.
Compiling the top-down emission inventories for purposes of local policies or air quality
modelling can be very demanding considering small, scattered emission sources such as
coal based residential combustion: small boilers and stoves (very popular in Poland,
causing mainly the low emission phenomenon). The disaggregation of estimated
emissions to a fine grid (~ 2×2 km2) can be hidered by occurrence of the district heating
infrastructure. Without detailed map of the heating network, indicating places where
residential emission must be reduced, the only possibility is to disaggregate estimated
emission using simplified approach based on weighted averages of living areas or
population data.
Presented analysis, carried out for Silesian Metropolis, (southern part of Poland) used
available spatial data on urbanized areas (derived from the Corine Land Cover), also
population density, and selected geostatistical techniques to determine of the heating
infrastructure occurrence, also emission disaggregations based on geostatistical
approach.
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Abstract:
Sentinel-5 Precursor (S-5P) will be the first of a series of atmospheric chemistry missions
to be launched within the European Commission’s Copernicus (former GMES) Programme.
With the current launch window of June 2017 and a nominal lifetime of 7 years, S-5P is
expected to provide continuity in the availability of global atmospheric data products
between its predecessor missions SCIAMACHY (Envisat) and OMI (AURA) and the future
Sentinel-4 and -5 series. S-5P will deliver unique data regarding the sources and sinks of
trace gases with a focus on the lower Troposphere including the planet boundary layer
due to its enhanced spatial, temporal and spectral sampling capabilities as compared to
its predecessors. The S-5P satellite will carry a single payload, TROPOMI (TROPOspheric
Monitoring Instrument) which is jointly developed by The Netherlands and ESA. Covering
spectral channels in the UV, visible, near- and short-wave infrared, it will measure various
key species including tropospheric/stratospheric ozone, NO2, SO2, CO, CH4, CH2O as well
as cloud and aerosol parameters. The actual status of the S-5P mission will be presented
herewith together with results obtained within the ESA GlobEmission project http://www.globemission.eu/ - demonstrating the potential future usage of S-5P
measurements for the generation of top-down emission inventories.
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Abstract:
Ship emissions inventory has been fast developed in the recent years with the
advancement of Automatic Identification System (AIS). However, while the AIS data can
provide high-resolution spatial and temporal information of ship activities (i.e. real-time
speed), its derivation of emissions inventory also require pertinent vessel specifications,
which are mostly only available for international registered vessels. Thus, AIS-based
emissions inventory in earlier studies are restricted to the vessels that can be identified
in the given vessel parameter database, while emissions from non-identified vessels
(mailnly for domestic navigations) are neglected.
In this study, we improved the traditional approach of AIS-based estimation and used the
AIS activity data to derive the emissions from all the vessels with AIS installed in Hong
Kong and the Pearl River Delta (PRD) region in southern China, where inland waterway
transport has been fast developing. Our results show that the non-identified vessels may
contribute 30% to 50% of the SOx emission in the region in 2015. Moreover, our results
clearly show the importance of ship activities in the inland waterways, as the associated
emission maps show much more distinct and significant emission tracks and hot spots in
the inland water channels of the PRD region.
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Abstract:
Driven by the rapid domestic and international trade growth, ship has become one of
important air pollutants emissions source, especially in coastal areas of China. Accurate
ship emission inventories are fundamental for formulating pollution control policies and
effective air quality management under the proposed Domestic Emission Control Areas
(DECAs) policy in China. In this study, we presented a bottom-up Chinese national ship
emission inventory by using the Automatic Identification System (AIS) data of ships for
the year of 2013. The results show that for the domain within 200 nautical miles (Nm),
the ship source contributes about 10% to the total SO2 and NOx emissions from all
sectors in the coastal provinces of China. The three port regions of the Yangtze River
Delta (YRD), the Pearl River Delta (PRD) and the Bohai region accounted for almost 88%
of the marine heavy oil (MHO) consumption of the total ship sector in China, which
contributed about 85% and 86% of SO2 and NOx to the total ship emissions in China
within 200 Nm. The emissions from the proposed Domestic Emission Control Areas
(DECAs) within 12 Nm constitute approximately 40% of the total ship emissions. Ship
emissions in the top ten ports contributed almost 80% of the total emissions from all
ports and accounted for 24% of the total ship emissions within 200 Nm. The historic
emissions trends in ship sources from 2004 to 2013 were analyzed and future ship
emissions changes under different emissions control scenarios were discussed. We also
attempted to use Ozone Monitoring Instrument (OMI) satellite NO2 observations to
validate the amount and spatial distributions of the 2013-based inventory in order to
understand its potential uncertainty.
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Abstract:
The Regional Atmospheric Environmental Modeling System for eastern China (RAEMS) is
an operational numerical system to forecast near surface atmospheric pollutants such as
PM2.5 and O3 over the eastern China region. This system is based on the fully online
coupled weather research and forecasting/chemistry (WRF-Chem) model. Anthropogenic
emissions are based on MEIC and INTEX-B inventories, and biogenic emissions are
calculated online using MEGAN2. Authorized by the China Meteorological Administration
(CMA), this system started to provide operational forecast in 2013. With a large domain
covering eastern China, the system produces daily 72-hr forecast. In this work, a
comprehensive evaluation was carried out against measurements for two full years (20142015). Evaluation results show that the RAEMS is skillful in forecasting temporal variation
and spatial distribution of major air pollutants over the eastern China region. The
performance is consistent in different forecast length of 24h, 48h, and 72h. About half of
cities have correlation coefficients greater than 0.6 for PM2.5 and 0.7 for daily maximum
8-hour averaged (DM8H) ozone. The forecasted PM2.5 is generally in good agreement
with observed concentrations, and ozone diurnal variation is very similar to that of

observed. The modeling system also exhibits acceptable performance for PM10, NO2, SO2
, and CO. Meanwhile, degraded performance for PM2.5 is found under heavily polluted
conditions, and there is a general over estimation in ozone concentrations. Detailed
results will be presented in the coming conference.
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Abstract:
The emissions of VOCs by automobile industry in Chongqing was approximately 20，000
tons with 83 percent emissions arising from surface coating．The emissions of VOCs are
almost arising from the usage of coatings，diluents and curing agent，and from the process
of spraying，drying，paint，waxing and repair．The VOCs composition of typical vehicle
manufacturer in Chongqing，was identified as toluene，xylene，toluene，cumene，ethyl
acetate，butyl acetate，n-butanol，isobutanol，formaldehyde，methyl ethyl
ketone，acetone，cyclohexanone，methyl ethyl ketone，the mixture of aromatic and the
mixture of naphtha．For accessing the environmental impact of VOCs，according to the
concentration of the compounds above，the ozone formation potential（OFP）was calculated
between 900~1300 mg/m3．Furthermore，according to the amount of partly compounds
above which was researched by determining the fractional aersol coefficient and fraction
of VOC reacted，the amount of SOA was calculated between 3636~11073 ton/a．This report
provides absolute foundation to the emission standard of VOCs in automobile surface
coating operations．

