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“Indian Institute of Tropical Meteorology (IITM) 

Pune, an autonomous body under the Ministry of Earth 

Sciences, Government of India will spearhead the 

country's first major initiative towards predicting air 

quality levels during the 2010 Commonwealth Games 

(CWG) in New Delhi. The project is entitled as “SAFAR 

(System of Air Pollution Forecasting & Research)”. It 

aims at preventing health hazards due to air pollution. 

Thus as the project lies in the interest of IITM- ENVIS 

thematic area of “Acid Rain & Atmospheric Pollution” 

we have dedicated this issue on Air Pollution 

Forecasting.  

 The issue conveys the necessity towards air & 

weather forecasting. It also covers the recent news & 

views related to forecasting as well as give a brief 

understanding about the SAFAR project.”     



Importance of Air Quality & 

Weather Forecasting 

 

Air pollution is one of the major 

growing problems all over the world. 

Many different sources such as 

factories, power plants, automobiles 

and even from natural causes such as 

windblown dust, smoke from bush 

fires and volcanic eruptions are 

responsible for the pollution. The air 

quality can get affected in many ways 

due to the pollutants emitted from 

these sources. The deterioration of air 

quality thus results into a 

corresponding increase in health 

problems, eventually inducing the 

monitoring of air quality as a prime 

necessity in day to day life. 

 

There is a growing awareness of the 

linkages between human health, the 

weather and climate. Timely air quality 

information can assist the public in 

coping with health problems caused by 

ground-level ozone, sulphur dioxide, 

nitrous oxide, particulate matter and 

other pollutants. Air quality advisories 

or alerts issued when predetermined 

pollutant thresholds exceeds should 

result in actions to reduce pollution 

levels and encourage people to avoid 

polluted areas thereby alleviating 

adverse effects on health. Briefly, in 

response to the air quality advisories 

people can try to take actions against 

the increased pollution themselves 

like:  

 

 Use public transportation 

 Stagger work hours or even stay 

indoors.  

 Industry and regulatory agencies 

may decide on temporary 

shutdown of polluting factories, 

thermal power plants.  

 

Apart from the so far mentioned 

pollutants/gases resulting from human 

activities there are other pollutants and 

radiations as well which affect human 

health and harm the environment as 

well. For example the pollen season 

that is reasonably well known by many 

people who are allergic to it. The 

presence of pollen, its density and 

trajectory, as well as the possibility of 

being removed from the atmosphere by 

showers, all depend on the day-to-day 

weather. Also, the amount of UV 

radiation which not only leads to 

increase in skin diseases and eye 

cataracts in humans but also affect 

plants, aquatic organisms and other 

natural systems depends on the day-to-

day weather conditions. Weather thus 

plays an important part in the 

development, dispersion and 

transportation of particulates, ground-

level ozone, pathogenic germs and 

gases. (A few weather factors which 

are supposed to affect the changes in 

air quality include air temperature, 

amount of cloud cover, humidity, 

pressure, wind speed and the presence 

of temperature inversion). Thus all the 

factors discussed above are sufficient 

enough for proving the importance of 

forecasting in day-to day life. Thus in 

conclusion, the ultimate goal of air 

quality and weather forecasting is to 

improve the public understanding of 

relevant environmental issues and 

enable people to take actions in 
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minimizing the adverse environmental 

effects or stress. (Table 1 shows the 

source and possible health effects of 

various pollutants). 

 

 

Table 1: Source and possible health effects of various pollutants 

 

 

Pollutant Source Health Effects 

Carbon Monoxide Automobile exhaust, industrial 

processes and fuel combustion in 

boilers and incinerators 

Reduces the amount of oxygen delivered 

to the body’s organs and tissues. It can 

cause nausea, dizziness, headaches, 

visual impairment, poor learning ability 

and difficulty in performing complex 

tasks. People with cardiovascular 

disease are more at risk.  

Nitrogen dioxide Motor vehicle exhaust and stationary 

sources such as electric utilities and 

industrial boilers. 

 

Irritates the nose, throat and lungs 

especially in people with asthma. Lowers 

resistance to respiratory infections such 

as influenza. Nitrogen oxides contribute 

to ozone formation that have adverse 

effects on terrestrial and aquatic 

ecosystems. 

Ozone Not emitted directly into the air by 

specific sources but created by 

sunlight acting on Nitrogen Oxides 

and Volatile Organic Compound from 

motor vehicles and stationary sources. 

Irritates the lungs causing coughing and 

pain in the chest and throat. Induces 

respiratory inflammation and reduces the 

ability to exercise. Long-term exposure 

may lead to permanent scarring of lung 

tissues and lower lung efficiency. 

Particulate Matter Diesel cars, trucks and buses, power 

plants, industry, bush fires, volcanic 

eruptions and many other sources 

 

Affects breathing and respiratory system, 

changes the body’s defense against 

inhaled materials, damage to lung tissues, 

cancer and premature death. 

Sulphur dioxide Burning fuel containing sulphur 

(mainly from coal and oil) are burned, 

power plants, large industrial 

facilities, diesel vehicles and metal 

smelting.  

Constricts the breathing passages, causes 

wheezing, shortness of breath and 

coughing. It also alters pulmonary 

defenses and aggravates existing 

cardiovascular diseases.  

Toxic air pollutants 

including dioxins, benzene, 

arsenic, mercury and vinyl 

chloride 

Types of sources include motor 

vehicles and stationary sources such 

as manufacturing plants. 

 

Can cause cancer, poisoning and rapid 

onset of sickness such as nausea or 

difficulty in breathing. Other effects 

include immunological, neurological, 

reproductive and developmental effects. 

Toxic air pollutants deposited into soil 

and rivers and lakes affect ecological 

systems and human health through 

consumption of contaminated food.  
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Air Quality Forecasting in 

India: A Dream Come True - 

SAFAR 

 

It is widely known fact that “Health is 

strongly affected by environmental 

pollution”. Among all the existing 

pollutants, few pollutants which are of 

major concern from human health 

point of view includes: Ozone (O3), 

Oxides of Nitrogen (NOx), Carbon 

Monoxide (CO), Suspended Particulate 

Matters (PM10 /PM2.5), Black Carbon 

(BC) and Benzene. From these, 

particulate pollution and ground-level 

ozone are the most widespread health 

threats for India. Exposure to all these 

pollutants is associated with numerous 

effects on human health such as: 

increased respiratory symptoms, 

hospitalization for heart or lung 

diseases, and even premature death. 

Ground-level ozone can damage lung 

tissue, and is especially harmful for 

people suffering with asthma and other 

chronic lung diseases. Airborne 

particles, the main ingredient of haze, 

smoke, and airborne dust, present 

serious air quality problems in many 

areas of India. The size of particles is 

directly linked to their potential for 

causing health problems. Hence more 

concern is about those particles which 

are 10 µm in diameter or even smaller 

(PM10 or PM2.5). These are the 

particles that generally pass through 

the throat and nose and enter the lungs. 

Once inhaled, these particles can affect 

the heart and lungs. The most 

important volatile organic carbon 

compounds that are present in ambient 

air include benzene, as potential 

leukemia-inducing agent which seems 

to increase rapidly. However, to 

understand the immediate health 

hazard and to take systematic measures, 

we need to know the current level of 

air quality and its future projections 

well in advance. In short, need of 

forecasting the air quality arises here.  

 

Air quality is now being observed 

seriously in many countries due to the 

global warming issue. However, the 

issue only remains as a scientific 

question unless a general awareness in 

public is built. Such awareness can be 

brought upon easily if such forecasts 

are done during some major events. In 

the recent past, only a few developed 

countries have demonstrated the 

strength to develop this kind of air 

quality forecasting system during 

major games like during the Olympic 

Games in Beijing, China and 

Melbourne, Australia.  

 

In India, for the first time, such an 

attempt will be made during the 

Common Wealth Games - 2010. The 

“development of the Air Pollution 

Forecasting System” is thus a very 

prestigious scientific achievement for 

our country which is being 

accomplished by the Ministry for the 

first time in India related to the highly 

priority area of “Climate Change” of 

Government of India. 

 

One of the important official 

responsibilities of the Commonwealth 

Games Delhi 2010 is that it promises 

to be Green Games, with a 
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commitment to ensure that the negative 

environmental impact of the Games is 

minimised and that they are completely 

consumption neutral. As the true 

representative of India, the CWG-2010 

logo SHERA is a reminder of the 

fragile environment he lives in.  

  

In this regards for fulfilling the above 

critical objective during this event, a 

“SYSTEM OF AIR POLLUTION 

FORECASTING & RESEARCH” 

(SAFAR-2010) is being built up. The 

system will display the current level 

and forecasted level (24 hours in 

advance) of air quality at various key 

locations of CWG-2010 through 

wireless LCD display panels. This 

system will greatly help to better plan 

the air quality management system. It 

will tell the quality of the air we will 

be breathing during the CWG-2010 

and also the impact of various 

environmental friendly steps we are 

committed to take-up for betterment of 

air quality.   

 

In general it is being perceived by a 

common man that the air quality of 

Delhi is relatively inferior but with the 

implementation of rapid transport 

system, CNG and concept of green 

environment, the fact is that the air 

quality has been reasonable as 

simulated by our own scientists and a 

group led by Dr. Beig of IITM, Pune 

of our Ministry using air quality 

models. Thus, with the resolve of 

CWG as green games we are sure that 

the air quality of Delhi is likely to be 

much better and healthy during the 

CWG which we wish to proudly 

demonstrate practically to our guests 

from different countries and citizens 

which may have developed other 

impressions in absence of above 

information.  

 

The SAFAR system is supposed to be 

established at least 3-4 months in 

advance for monitoring and predicting 

the level of air quality which will 

greatly help and may guide the 

environmental team of CWG in 

mitigation strategies to achieve the 

motto of CWG. In case, we observe the 

detracting air quality at any important 

location due to some reason, we will 

be in a position to identify the source 

of pollution and can take immediate 

measure to help improve better air 

quality. 

 

By demonstrating this system 

practically running we will be among a 

few countries to achieve this foot in the 

frontier of environmental research.  

Hence, the SAFAR system will be a 

value addition for CWG and showcase 

our commitment with confidence to 

keep up the motto of green games. The 

significant amount of data collected 

during SAFAR project will be further 

utilized in scientific research.  
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IITM’s “SAFAR” for CWG -2010 
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ENVIS-IITM In Media Limelight 
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All queries and feedback regarding this newsletter should 
be addressed to: 

 
Dr. Gufran Beig 

ENVIS-Coordinator 

Indian Institute of Tropical Meterology, 

Dr. Homi Bhabha Road, Pashan, 

Pune – 411 008, India 

Telephone: + 91-20-25893600 

Fax: +91-20-25893825 

Email: pollution@tropmet.res.in 

URL: http://envis.tropmet.res.in 
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