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model. Model will predict the air quality of Delhi 24 hours in 
advance in 1.67 km x 1.67 km grid resolution. 
 

The pollutant and weather related data from all the stations will 
be collected through GPRS network and stored in a centrally 
located SAFAR server and IMD server respectively. Once the 
near real time and forecasted data is checked for quality 
assurance, it will be transferred to the display server for 
converting to public friendly format in terms of Air Quality Index 
(on Delhi’s geographical map, bar chart, color animated 
diagrams etc.). The Air Quality Index (AQI) will be calculated as 
per the latest standards released for India. Once it is done, it 
will be available to the common public through LED and LCD 
digital display boards installed in several locations in national 
capital region of Delhi. The display boards will also display 
environmental friendly messages along with the advisory on how 
to keep the environment clean. In addition, the current and 
forecasted AQI data of the CWG venues will also be made 
available online on SAFAR website, specially developed and 
dedicated to this project. 
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Figure 1: Schematic diagram of SAFAR. 
 

Pollutants generally originate from industries, hence surveys and 
climatology studies have been carried out. In addition, the 
emission sources are also identified, and information on 
emission levels and patterns has also been gathered in advance 
by the involved scientists. Accordingly meteorological data for 
pollutant monitoring and prediction have been generated which 
will prove to be extremely important during the forecasting.  
 

Thus, in conclusion, the data collected during SAFAR project will 
greatly help and guide in planning the mitigation strategies to 
achieve the motto of CWG i.e. Green Games, as we will be in a 
position to identify the major sources of air pollutants and can 
take immediate measure to improve the air quality. The system 
is planned to be commissioned at least 2 to 3 months in advance 
so that advance mitigation recommendations can be provided to 
the executing authorities. The data collected will be further 
utilized to study several interesting emerging scientific research 
problems.  
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SAFAR (http://safar.tropmet.res.in) which stands for System of 
Air quality Forecasting And Research is one of the most 
ambitious scientific projects of India in the year 2010. For the 
first time, India will be having a system for forecasting 
pollutants in air. This is undertaken in view of the Common 
Wealth Games which will be held at Delhi during October 2010. 
This project on pollutant monitoring and forecasting, is being 
developed and executed by the Indian Institute of Tropical 
Meteorology, Pune, an autonomous body under the Ministry of 
Earth Sciences, Government of India. In this project, air quality 
monitoring and forecasting for pollutants is being done. The 
weather monitoring and forecasting will be done by the India 
Meteorological Department. Till date, only a few developed 
countries have demonstrated the strength towards developing 
such kind of system for air quality forecasting during major 
game events. After successful implementation of this SAFAR 
project, India will be among the few developing nations to take a 
big leap in environmental research.  
 

In the meeting of the GURME (Global Atmospheric Watch Urban 
Research Meteorology and Environment) Scientific Advisory, a 
programme of World Meteorological Organization (WMO), which 
was held on 23rd February 2010, the project “System of Air 
Quality Forecasting And Research (SAFAR) for Commonwealth 
Games 2010 of Indian Institute of Tropical Meteorology, Ministry 
of Earth Sciences, Govt. of India, has been recognized as a pilot 
activity of WMO-GURME. This recognition implies that GURME 
considers SAFAR as an important activity in the region and will 
make all efforts to get international visibility to the project. 
GURME-SAG further states that the experience gained will serve 
as an example within India, in large region of South Asia and 
globally, provided that appropriate documentation on the project 
design, experience and results are provided by the SAFAR 
project office. 
 
SAFAR will provide and display the information about air quality 
in near real time basis (hourly) and forecast the future level of 
pollution a day in advance at various key locations of Common 
Wealth Games (CWG)-2010 through wireless true colour digital 
display panels. The information about pollutant levels provided 
on day-to-day basis and the forecast will be helpful in deciding 
the mitigation strategies towards controlling the pollution levels. 
SAFAR system will have the following air pollutants: ozone, 
Oxides of Nitrogen (NOx), Carbon Monoxide (CO), Particulate 
Matters (PM2.5, PM10), Black Carbon, Benzene, Toluene and 
Xylene. For the current information, 10 monitoring stations are 
being set up in and around the Games venues in Delhi. The 
monitoring station is one room facility, which is equipped with 
several automatic Air Quality (AQ) analysers to measure the 
above mentioned pollutants and one Automatic Weather Station 
(AWS) which record parameters like temperature, pressure, 
wind speed, wind direction, rainfall, radiation, heat and 
humidity.  
 

The air quality forecasting will be made using the Atmospheric 
chemistry-transport model. This model will run on high 
performance computer on daily basis. The HPC system is 
recently commissioned in IITM, Pune. The above data collected 
on a particular day along with meteorological parameter data 
will be processed. In addition several other data base viz. 
Emission inventory, terrain, vegetation, etc is being prepared 
under this  project  using  GIS  based statistical  modelling.  This 
data will be processed as an input to the air quality forecasting 
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Role and contribution 
The IfT is member of the MEGAPOLI WP3. Our 
measurements took place in a container located in the 
garden of the LHVP. The container was deployed during 
summer 2009 and winter 2010 campaigns. Our 
measurements were focused on the particle 
characterisation using high-end scientific instruments in 
order to study: 
(i) Physical aerosol properties (APS, TDMPS, HDMPS); 
(ii) Optical properties (nephelometer and MAAP); 
(iii) Particle chemical composition (AMS). 
 

 
 

Figure 2: Installation of the IfT research container 
at the MEGAPOLI sampling place at LHVP (Paris, France). 
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The central mission of the Leibniz Institute for 
Tropospheric Research (IfT, http://www.tropos.de/eng/-
index.html) is the investigation of aerosol-related 
properties and processes in the atmosphere including 
particle formation, transport, transformation, and cloud 
formation. The institute is led by Prof. Andreas Macke 
and employs around 50 scientists in 3 departments 
(physics, chemistry, modelling). IfT conducts field studies 
in global hot spot regions and develops analytical 
methods for aerosol and cloud research. These tools are 
not only applied in field experiments but also in extensive 
laboratory investigations, which form a second major 
activity. A third and equally important approach consists 
of the formulation and application of numerical models 
that reach from process models to regional simulations of 
the formation, transformation and effects of tropospheric 
multiphase systems. The process models in particular 
derive their parameters from laboratory experiments. 
All three focal research areas increasingly concentrate on 
condensed trace substances in the form of aerosol 
particles and cloud elements. Besides their physical and 
chemical characterization, processes affecting the 
exchange between atmospheric reservoirs and the 
atmospheric effects of the condensed phase are being.  
 
 
 

  
 

Figure 1: IfT’s cloud laboratory and research station Melpitz near Leipzig. 
 
The Physics Department’s Aerosol Group as well as the 
chemistry department host our researchers involved in 
MEGAPOLI. The portfolio of the Aerosol Group includes 
the in-situ characterisation of atmospheric aerosols in 
urban as well as remote background atmospheres, the 
characterisation of regional and urban air quality, the 
examination of hygroscopic particle properties, the 
measurement and simulation of in-situ aerosol optical 
properties, the investigation of atmospheric transport 
processes, and the development of new and improved 
instruments for physical aerosol characterisation. Special 
instrumentation has been developed for airborne aerosol 
measurements (ACTOS platform, CARIBIC module). The 
Aerosol Group is involved in the European cluster 
research projects EUCAARI, EUSAAR, and entertains 
global measurement activities in cooperation with other 
research and public institutions. Since 2008, IfT conducts 
the German Ultrafine Aerosol Network, an observation 
network dedicated to the exploration of health-related 
and climate-relevant aerosol properties in Germany. 
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HadGEM2 (Hadley Centre Global Environment Model 2) 
is a fully coupled Earth System Model. In the standard 
configuration N96L38 the model’s horizontal resolution 
is roughly 1.9°x1.3° (~200 km x 140 km) and it 
comprises 38 vertical levels extending up to 39 km 
altitude. The model is run with a 30-minute time step.  
Extended Tropospheric Chemistry is inline and provided 
by the United Kingdom Chemistry and Aerosol (UKCA) 
model (UKCA-ExtTC). The mechanism includes 89 
chemical species, 63 are tracers. Mechanism 
development has recently focused on BVOC chemistry 
and formation of SOA. Primary BVOC include isoprene, 
terpenes, methanol and acetone and are provided to 
UKCA-ExtTC interactively at every time step by iBVOC.  
Primary and secondary inorganic aerosols are 
determined by the HadGEM2 mass-based “Classic” 
scheme with two-way feedback to the chemistry.  
 

So far, HadGEM2 has been used to assess the effect of 
megacities on the surface concentration and radiative 
forcing of gas and particulate pollutants at regional and 
global scales.  This work will be extended to investigate 
the impact of megacities under climate change 
scenarios. 
 
Researches involved 

Partner:  UK MetOffice 
 

 
 

 
The UK Met Office (http://www.metoffice.gov.uk/) has 
well over 20 years of world-leading expertise in climate 
modelling. Currently 150 scientists research climate 
science in the Met Office’s Hadley Centre for Climate 
Change. The fields represented include climate 
monitoring, climate modelling, climate variability, 
quantifying uncertainty, understanding climate change, 
and climate-chemistry-ecosystem feedbacks. Research 
on atmospheric composition and climate includes global 
modelling of aerosol and gas-phase reactive chemical 
constituents.  
 
The focus here is on the direct and indirect radiative and 
climate impacts of these constituents through their 
interactions with clouds, terrestrial and ocean 
ecosystems and the land surface. The atmospheric 
composition team are currently participating in the EU 
projects EUCAARI, ACCENT and GEMS.  
 

 
Role and contribution 
 
The UK MetO role and contribution into the MEGAPOLI 
project include: The Met Office will co-lead WP6 and will 
contribute significantly to WP5. In WP6 the Met Office will 
lead the work on global climate effects of megacities and 
will contribute with its HadGEM2 climate model which 
includes the UKCA package of interactive aerosols and 
reactive gases. In WP5 the Met Office will contribute to 
Tasks 5.5 and 5.6. 
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http://www.megapoli.info 
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Danish Meteorological Institute (DMI) 
Research Department 
Lyngbyvej 100 
DK-2100 Copenhagen 
DENMARK 
 

COORDINATOR 
 
Prof. Alexander Baklanov               
E-mail: alb@dmi.dk 
Phone: +45 3915-7441 
Fax:     +45 3915-7400 
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Dr. Mark Lawrence                         
E-mail: lawrence@mpch-mainz.mpg.de 
Phone: +49-6131-305331 
Fax:     +49-6131-305511 
 
Prof. Spyros Pandis                        
E-mail: spyros@chemeng.upatras.gr 
Phone: +30-2610-969510 
Fax:     +30-2610-990987 
 

MANAGER 
 
Dr. Alexander Mahura 
E-mail: ama@dmi.dk 
Phone: +45 3915-7423 
Fax:     +45 3915-7400 
 

SECRETARY 
 
Britta Christiansen 
E-mail: brc@dmi.dk 
Phone: +45 3915-7405 
Fax:     +45 3915-7400   

 

EC Scientific Officer 
 
Dr. Jose M. Jimenez Mingo 
E-mail: jose.jimenez-mingo ec.europa.eu 
Phone: +32-2-2976721 
Fax:     +32-2-2995755   
 

IMPORTANT NOTICE 
 

If you do not wish to receive this newsletter, 
send an e-mail to the following address - 
news.megapoli@dmi.dk - and you will be 
removed from the mailing list. 
 
We apologise for any inconvenience caused.   
 

Coming and Recent Presentations and Publications 
 

Dear colleagues, please, pay your attention to presentations and publications 
related to the MEGAPOLI Project: 
 

• Invited presentation of the MEGAPOLI Project at the EU-China Science and 
Technology Week, WORLD EXPO-2010 (Shanghai, China, 18 Jun 2010) – by 
Alexander Baklanov (DMI Team) 

• Veriankaitė L., Siljamo P., Sofiev M., Šaulienė I., Kukkonen J. (2010): 
Modelling analysis of source regions of long-range transported birch pollen 
that influences allergenic seasons in Lithuania, International Journal of 
Aerobiology, 26 (1), 47–62 

• Murphy B. N., Pandis S.N. (2009): Simulating the formation of semivolatile 
primary and secondary aerosol in a regional chemical transport model, 
Environ. Sci. Tech., 43, 4722-4728 

• Tsegas G., Barmpas Ph., Douros I., Moussiopoulos N. (2009): 
Implementation of efficient two-way mesoscale-microscale coupling using 
interpolating metamodels. In: Steyn, D.G. and Rao, S.T. (Eds.) Air Pollution 
Modeling and its Application XX, Springer Science, 33-37 

• Chen D., Zhou B., Beirle S., Chen L.M., Wagner T. (2009): Tropospheric 
NO2 column densities deduced from zenith-sky DOAS measurements in 
Shanghai, China, and their application to satellite validation, Atmos. Chem. 
Phys., 9, 3641-3662 

• Kummer U., Pacyna J., Pacyna E., R. Friedrich (2009): Assessment of 
heavy metal releases from the use phase of road transport in Europe. 
Atmospheric Environment, 43, 640– 647 

• Baklanov A., A. Mahura, R. Sokhi (Eds.) (2010): Integrated systems of 
meso-meteorological & chemical transport models, Springer, 183p, In Press 

• See more MEGAPOLI Publications/ Presentations at http://megapoli.info 
 

 

 
Coming Conferences 
 

Dear colleagues, please, pay your attention to conferences you might be 
interested to attend and/or present MEGAPOLI Project results and findings: 
 

• International Aerosol Conference 
Helsinki, Finland, 29 Aug – 3 Sep 2010 
http://www.iac2010.fi 
 

• 10th European Meteorological Society (EMS-2010) Annual Meeting and 8th 
European Conference on Applied Climatology (ECAC)  

   Zurich, Switzerland, 13-17 Sep 2010 
   http://meetings.copernicus.org/ems2010/ 
 

• 31st NATO/SPS International Technical Meeting  
on Air Pollution Modelling and its Application 
Torino, Italy, 27 Sep – 1 Oct 2010 

   http://www.int-tech-mtng.org 
 

• 2nd Annual MEGAPOLI Project Meeting 
Hamburg, Germany, 1-2 Nov 2010 
Contact: Heinke Schluenzen, UHam (heinke.schluenzen@zmaw.de) 

    

• European Geosciences Union (EGU-2011) General Assembly 
   Vienna, Austria, 3-8 Apr 2011 

(special MEGAPOLI, CityZen, MILAGRO  session) 
   http://meetings.copernicus.org/egu2011 




