


The purpose of the newsletters is to inform about project activities, 
progress, and achievements of the AS3 project as well as to establish 
a dynamic communication link with the Partners, Collaborators, 
and Users Community. For these reasons your contributions to 
newsletters and news at the web-site as well as comments are 
always welcome (send to info@aria.fr). 
The AS3 consortium is pleased to present the second issue of the 
AS3 Newsletter. This newsletter is mainly dedicated to present the 
last project results.

Advanced online ambient atmospheric 
heavy metal supervision system 

Latest news

AS3 : 

01

Presentation of AS3 project at the 4th Sino-French workshop of 
atmospheric science

2014 End of the Kunshan campaign

AS3 source term retrieval starting

Start of the Kunshan campaign and system integration

Kick-off meeting for the 2 months’ product evaluation campaign in 
Kunshan, China

05 / 12 / 2014

15 / 09 / 2014 

25 / 07 / 2014

20 / 06 / 2014 

18 / 06 / 2014 

Hold in SKYRAY, Kunshan, China
At tended by 15 persons f rom SKYRAY,  ARIA, 
Environmental monitoring centers of Suzhou and 
Kunshan
Officially opened and introduction into the AS3 project 
goals, plans and partners from the project manager Dr. 
Shenghai Wu (SKYRAY)
Presentation of AS3 EHM-X100 instruments and AS3 
ARIA View product
Discussion of working plan and project coordination for 
the Kunshan campaign

The 2nd official meeting

Contact
Dr. Qijie Zhang     Coordinator Tel.: +33 (0)1 46 08 68 84  / E-mail : qzhang@aria.fr 

Newsletter of the AS3 project
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The AS3 project brings together both French and Chinese Leading Innovative Small 
and medium size companies in the field of heavy metal instrument fabrication and 
software developing, respectively to develop a “market-ready” innovative heavy 
metal supervision system which is able to monitor pollution in a 3D environment 
including two options, forecast-warning and source term identification. 

Objectives : • To develop a heavy metal supervision system for industry by 
combing Chinese and French technologies

• To evaluate the system in France and in China
• To define a common strategy to commercialize the system over 

the world

The current project results : This AS3 project consists of three components: 
Instrumental component, Information processing 
component, and a component on dissemination and 
results exploitation. The instrumental component 
contains a meteorological measurement (wind, 
temperature, turbulence indicator, rain) and at least 
one sampler – herein, a non-destructive X-ray 
fluorescence (XRF) heavy metals analyzer. It can 
be supplemented with a system for continuously 
measuring the emission (CEMS). By default, an 
assessment method (Predictive Emissions Monitoring 
Systems) is implemented (PEMS).

This system was evaluated during two measurement campaigns in France in early spring and in China in 
summer 2014. The objective is to evaluate the performance of the system and adapt it to the French and the 
Chinese standards. During these campaigns, adaptations of the system according to the French and the Chinese 
environment have been implemented. For this evaluation, French experts from the French Air Quality Monitoring 
Network Air Rhone-Alpes, Ecole des Mines de Douai and Interuniversity Laboratory Atmospheric Systems and 
Chinese experts of environmental monitoring centers of Suzhou and Kunshan have participated in the evaluations 
within this project. 
The result of the evaluation of 13 heavy metal elements is satisfying. The system was easily installed and has 
shown a high quality of automatic performance during the campaign which is an advantage innovation with 
respect to offline analyses (sampling and analyses in the laboratory). With relatively clean air (very low pollution 
level), the sum of the hourly measured elements such as Cu, Pb, Zn, Ba, Mn, Mo, Fe and Ni (with relatively 
higher concentrations than other elements for which automatic analyzing step time should be increased) by the 
AS3 system are comparable results with daily or weekly sampled ICP-MS analyses in the laboratory. In terms 
of its application, this system gives a function of important information on pollution sources which can be wood 
burning, agriculture fertilization, industry, transport, desert sand, et.c, and thus, is complementary to other aerosol 
chemical analyses to understand the aerosol chemical composition and the origins.
The evaluation campaign in Kunshan took place in good conditions and is complete. An important aim is to 
integrate the measurement instrument with the modeling system and to finish a demonstration case. 
This product is in the process of being packaged and will be sold in a timely manner. Today, the product is being 
finalized and will be ready for sale in due time. The system has already offered in response to tenders including a 
port facility in Italy and one followed by a mineral extraction site in Morocco.



Newsletter of the AS3 project

03

AIR RA and EMD-LCSQA 

Team

Team

Dr. Laurent Alleman achieved his PhD in Isotopic Geochemistry in 1997 at the 
University of Marseille III. He was a Post-Doctoral fellow at the College of Marin Studies, 
University of Delaware, USA from 1997 to 2000 and a First Assistant at the Royal Museum 
for Central Africa (Belgium) from 2001 to 2004.
He is an assistant professor since 2004 at the Ecole des Mines de Douai and is in charge of 
the Inorganic Particulate Analyses Laboratory.
He is currently involved in different programs dealing with major and trace elements on 
atmospheric particles in order to trace pollutant sources indoor and outdoor. He has been 
developing source-receptor modelling to characterize pollutant sources depending of their 
particle size distribution (ultrafine to coarse) and bioaccessible extraction techniques to 
estimate their potential health impact. He is also part of various European and French 
normalization or technical working groups (EU WG20, AFNOR, LCSQA). He has published 
28 peer reviewed articles and participated in more than 80 national and international 
conferences.

Laurent FAYOLLE is technician in physical measurements (University of St Etienne, 
1995). After 11 years spent in a worldwide company of appliances within a research and 
development laboratory, he joined Air Rhône-Alpes to ensure metrology checks and 
maintenance of measurement devices of the Saint Etienne area.

Stéphane SOCQUET is technical director at Air Rhône-Alpes since 2012 and has more 
than 18 years of experience in Air Quality monitoring.
With an academic background in chemistry (University of Grenoble), he has exercised the 
function of Quality Manager as well as head of Study Department. 
He is currently in charge of leading technical and operational activities (Technical and 
laboratories, Emissions, Modeling, Study and Statistics, IT, Quality, Communication).
His strong technical experience still leads him to work on projects related to monitoring 
heavy metals, dioxins, VOCs and pesticides in air.

Bénédicte REY DU BOISSIEU is an engineer graduated from the “Institut des 
Sciences de l’Ingénieur en Thermique Energétique et Matériaux » (ISITEM) in Nantes 
(1990).  After more than 18 years in high tech industry working on process development, 
maintenance organization and production support, she joined the air quality monitoring 
network of the Rhône-Alpes region in 2009 where she is in charge of technical and 
laboratories departments. Among other, she ensures the correct application of European 
regulation as well as evaluates emerging technics that could complete current monitoring.
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The AS3 project 
is presented to 
the Sino-French 
Innovation events , 
Beijing, 2014.

Poster to Sino-French 
Innovation competition 

The AS3 project and preliminary results have been also presented 
at the 4th Sino-French joint workshop of Atmospheric Science , 
Lyon, 2014.

Website of AS3 
(http://web.aria.fr/creator/AS3/index.php#) 
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ARIA and SKYRAY (young engineers)

Team

Team

Cyril Bonan has been working for 3 years as a R&D engineer. After 
following study in theoretical physics, he was graduated in “physics apply to 
the environment” at Paris Sud 11, Orsay University. He is contributing to the 
development of micro scale software such as ARIA Indoor and ARIA Local for 
which he is the product manager.

Wuxia BI is a third year engineering student (master) of Ecole des Mines de 
Douai specialized in Environment and Industry. She did her internship (Internship 
Assistant Engineer) as an assistant engineer at ARIA Technologies from May 
to September 2014. During the internship, she analyzed the different results 
measured online and from numerical modelling. What’s more, she participated 
in the improvement of surveillance system by searching for existed cases and 
analyzing them. 

Yichun Hang holds a Ph.D. Degree in Material Science from Donghua 
University in China (2012). She has worked for Skyray Instrument since 2013 as 
Scientist and R&D engineer, especically in charge of data analysis and source 
apportionment of atmospheric pollutants.

Dr. Zhengyong Chen joined in Skyray Instrument since 2014, and he holds 
a Ph.D (Environmental Science) from Tongji University in China (2013). He is 
primarily responsible for the data collection and analysis of EHM-X200 atmospheric 
heavy metal on-line analyzer.
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an atmospheric multi-pollutants online supervision system 
ARIA View is an integrated air quality supervision 
system using on-line modeling connected to plant 
sensors. It allows industrial HSE managers to follow 
in real time the evolution of air quality (pollution 
and/or odors), both inside and around their site 
(spatial scale: from 100 m to 50 km), and to inform 
the authorities and the surrounding communities 
regularly about the real impact on air quality. 
ARIA View can use Gaussian model or/and PMSS 
(Parallel Micro-SWIFT-SPRAY) software modules 

according to site complexity and user needs. Through its on-line connection to meteorological and emission 
sensors, it provides a complete Air Quality Management System (AQMS).
SWIFT: Meteorological assimilation model, taking into account the detailed topography (terrain, surface 
roughness). Updates weather fields whenever a new measurement is recorded (typically 10-30 min)
SPRAY: 3D Lagrangian model with or without obstacles

ARIA View introduction: 

Objective

Input data

Highlight

Tool for real time supervision of industrial atmospheric effluents
 (pollutants, odor...)

Meteorological data: Hourly or 3-hourly series measurements from a meteorological station 
or from a specific meteorological situation or from the output of a meteorological model
Emission data: Real time measurement of emission. Takes into account emission factors, 
monthly, weekly and hourly time modulations for each category

• Provides a tool for real time supervision of air quality, both inside and around a given site
• Provides a real time map of the impact of industrial wastes by connecting online to different 

data (emissions, meteorology, ambient air concentration)
• Allows the user to consult the history of emissions for a given time interval
• Replays past events

• Allows real time supervision of air quality parameters both inside and around a given site
• Generates automatic reports and statistics
• Allows real time 2D or 3D calculations
• Takes into account the constructed area
• Allows supervision based on measurement in real time, semi-real time and/or at the time of 

emission
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The new advanced ARIA View modeling module of AS3 (I): 
forecast and warning module 

The newly developed module gives the plant management the possibility to forecast the air quality levels as a 
function of future meteorological conditions and foreseen emissions, thus avoiding the occurrence of high-pollution 
episodes, and taking emergency actions for computed danger areas and risk probabilities from ensemble modeling.

The forecasting module gives predicted air quality based on one 
forecast modeling or a probability of heavy pollution episode with the 
help of ensemble modeling and data assimilation. Based on the latter 
method, air pollution supervisor is able to define the choice of early 
warning together with their experience. The figure below presents the 
results of a prediction of weather parameters (wind and temperature) 
for a given area of Rhône-Alpes region.

These meteorological results gives input for dispersion ensemble 
modeling which gives a number of concentration fields. These 
concentrations fields (ensemble modeling of concentrations on the 
next picture) are then used to compute danger probability and danger 
zone.

Danger probability is defined as, at a given location, the percentage 
of simulations which gives concentrations higher than the limit values 
among all simulations (color field on the next picture).
Danger zone is identified if a statistical concentration calculated from 
all simulations is higher than the limited values (enclosed by white 
lines on the next picture).



08

The new advanced ARIA View modeling module of AS3 (II) : 
source term retrieval module

A sources retrieval module is integrated into the ARIA View software which calculates an amount of emissions 
with a static dispersion modeling approach. This module was previously used in research projects. It is now 
set in the commercial software. The use of this module gives a solution of daily emission evaluation of an 
industry to authorities.

Two methods are integrated into this module: a simple QQplot model and a backward dispersion model.

The QQplot model assumes that the input data including land information, meteorological condition and 
emission condition are ideally correct. The ratio between the predicted concentrations based on an assumed 
emission rate and the measured concentrations represents the ratio between the assumed emission rate and 
the real emission rate. This case is relatively applicable for dense measurement network close to the emission 
source.

The backward plume model performs a backward dispersion modeling to calculate the source receptor 
relation instead of to calculate the dispersion in the forward dispersion model. The source in the forward 
dispersion model becomes receptor, while the receptors become sources. Wind is reversed in the backward 
dispersion modeling. Averaged time of residence of emitted particles on the source area is computed. 
Uncertainties on input data can be taken into account by vary the related parameters until the convergence of 
the model; however, this needs relatively more important computational capacity than the QQplot modeling.

For short-term studies e.g. on source terms during a 
measurement campaign, mobile heavy-metal monitoring 
stations can be useful by combining plume dispersion 
range and direction predicted by the forecast module in 
order to plan and manage the best mobile station position 
in the plume.
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2 months’ product evaluation campaign 
started by installing the AS3 ARIA View 
system coupling an EHM instrument at a 
traffic/industrial air quality monitoring station 
and another one in a mobile station on 
roadside in Kunshan, China on Jun 17th, 
2014. 29 heavy metal elements are focused. 
An automatic weather observation system 
is also installed and provides the necessary 
input data for 3D pollutant dispersion 
modeling with the ARIA View system, such 
as wind, temperature profiles.  AS3 modeling 
system, ARIA View is running in 2 modes, 
online supervision and forecast. 

AS3 heavy metal monitoring system was used to monitor the daily air condition of High-tech zone in Kunshan, 
Jiangsu, from Jun.-Aug., 2014. Four monitoring stations (tabbed as A-D) and eight mobile monitoring sites (tabbed 
as 1-8) were selected to supervise the pollutant emission by several pollution enterprises. 
The Environment Heavy Metal online analyzer (EHM- X100) was ran on the site of SKYRAY monitoring station 
(tabbed as A). The rate of operation during the month from 22 July to 20 August 2014 was 87%. The main 15 
elements detected in PM2.5 in Kunshan High-tech zone are as follows: K, Fe, Zn, Ca, Cl, Pb, Mn, Cu, Ti, Br, Ba, 
Cr, Ni, Se, Ga, etc. 
The monitoring data is used for pollutant source apportionment with the principle component analysis (PCA). 
Based on preliminary results, Mn, Fe, Ba, Cr, Ti, Ca and K are mainly from dust sources and Cl was attributed 
to the coal burning pollution, while Cu, Ga, Se, Br, Ni, Pb and Zn are mainly from electronic products and 
machinery manufacture pollution, with high correlation with PM2.5 (R>0.8).

Kunshan Campaign : 

The forecast module of the ARIA View system provides 
us the prediction of the pollution plume dispersion. 
The objective of the forecast module is to guide the 
implementation of the mobile stations in the pollution 
plume so that to provide useful concentrations from 
industrial pollution to perform the source term retrieval 
exercises for an industrial source.
AS3 forecast report provided by ARIA was available on 
the AS3 web in France so that SKYRAY teams can get it 
easily the day before the experiment day in China. 
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The advanced heavy metal online supervision system AS3: 

The AS3 system for heavy metals’ online supervision 
is composed of the atmospheric Heavy Metal Online 
Analyzer (EHM-X100) and the online 3D simulation and 
visualization software ARIA View.

Environmental Heavy Metal Online Analyzer (EHM-X100) 
adopts the patented technology of Skyray Instrument 
--- X-ray fluorescence (XRF) nondestructive testing 
technology, combined with the environmental particulate 
matter (PM) automatic deposit technology. It is well in 
compliance with USA EPA Method IO-3.3. By using the 
core technologies, EHM-X100 can realize the detection 
of over 30 atmospheric heavy metals such as Pb, Cd, 
Hg, As, Cr, Cu, Zn, Ni, Ba, Fe, Ag, Se, Br, Te, Sb, Sn, 
Ti, Co, Mn, Pd, Tl, Sc, Mo, V, Cs, Ga, Ga, K, Sr and 
Cl (element can be expanded according to customer’s 
demands)., and provide a very low detection limit in the 
magnitude of 10 pg/m3. Furthermore, it can also achieve 
the continuous automatic monitoring with long-term (1 
to 3 months) unattended operation with customizable 
sampling and analysis time from 10-1440 mins. 

It has been widely used by various environmental 
monitoring stations for ambient air quality monitoring, 
pollution source and cause tracing, and environment 
assessing etc. Generally, the measurements give very 
satisfying statistical results comparing laboratory method. 

Meanwhile, the assorted analysis and data management 
software is provided. EHM-X100 also has access to the 
communication protocols and can be connected to the 
existing data acquisition platform.

EHM-X100 consists of core analyzer, embedded 
industrial computer, vacuum pump component, 
particulate matter cutter and temperature and 
humidity sensor. These systems are integrated in 
a single cabinet, convenient for installation and 
transportation. Standard cabinet can be installed 
either on mobile monitoring vehicle or on the stand 
rack of atmosphere auto-monitoring station. 

The data acquisition platform of the EHM-X100 instrument and the ARIA View software, including the 
dispersion model and the interface are integrated together in order to simulate and analyze the pollution plume with 
real-time measurement data. Together with the application of the advanced hierarchical modular design, the system 
presents functions like data setting, calibration and saving, online 3D dispersion modeling, source apportionment on 
receptor site, forecast, source term retrieval and other analyses, and communication (display, query, early warning 
and report).


