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3- Air pollution:
Earth's atmosphere contains various gases and aerosol particles. Air pollution occurs when various gases, particles, or biological materials enter the atmosphere from various natural and human-caused sources and alter its natural composition. Emissions are influenced by weather conditions, several physical and chemical properties, and, in the case of anthropogenic sources, by technological parameters. 
The emitted amounts vary by location and time. Pollutants emitted to the atmosphere can be transported from emission sources over long distance (transmission) by their properties and weather conditions. In the atmosphere, complex chemical processes can produce secondary air pollutants. After these processes, air pollutants can be removed from the atmosphere by chemical reactions and dry or wet deposition.
Various air pollutants emitted into the atmosphere by both natural and human activities are the cause of many current and potential environmental problems, such as acidification, air quality degradation, global warming/climate change, stratospheric ozone depletion, harmful effects on vegetation, soils, groundwater, aquatic ecosystems, human health.
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Figure 1: A schematic picture of the life cycle of air pollutants.

Source of air pollutants
There are many different types of sources of atmospheric emissions, for example, energy supply (power plants, refineries, factories, fossil fuel extraction and production sites, etc.), transport, and agricultural activities. Due to the high variability and complexity of emission sources, it is not possible to measure emissions from all the different source types. Three main types of emission sources are the following:
1- Point source: a single, fixed point, from where air pollutants can be emitted into the atmosphere continuously or instantaneously (for example, during an accidental release). A typical example of a point source is a smokestack.
2- Area source: emission of air pollutants from a specific area (e.g., from a city, or from a forest fire).
3- Line source: generally, refers to emissions from transport (vehicle emissions from road transport, railways, shipping, or aviation) along a line of road, railway track, sea lane, etc.
The primary sources of atmospheric pollutants can be classified as natural and anthropogenic sources. Natural emission sources are not influenced by human activities. A variety of air pollutants is generated during a range of processes taking place in terrestrial and aquatic ecosystems or in Earth’s crust, like Forest fires, Volcanic and tectonic activities, and Lightning. Anthropogenic emissions of air pollutants into the atmosphere depend on the population and various human activities to improve the quality of life, such as energy production and use, Transport, and Agriculture. 

 
Environmental effects of air pollution
During the first half of the 20th century, as a result of increasing emissions of air pollutants coupled with the absence of environmental protection technologies, several air pollution incidents occurred in some countries. One of the first air pollution disasters occurred in a heavily industrialized area of Belgium. In December 1930, the stable atmospheric conditions and industrial pollution from steel mills, coke ovens, foundries, and smelters contributed to the significant accumulation of air pollutants, including sulphur dioxide (SO2), sulphuric acid, and fluoride gases.  Due to this extremely polluted air, more than 60 people died.
 The London “Great Killer Fog” event in December 1952 was a result of the combination of coal burning during residential heating and industrial production, and the unfavorable weather situation. This fog caused the deaths of approximately 3,000 people in London.
Another harmful effect of increased emissions of air pollutants was also recognized in the 20th century. The term “acid rain” was already introduced in 1872 by Robert Angus Smith, an English scientist, who observed that acidic precipitation could damage plants and materials. However, acid rain was considered as a serious environmental problem only in the 1970s, when scientists observed the increase in acidity of some lakes and streams. 
 
The role of some pollutants and their effect on human
1- Sulphur dioxide (SO2)
Sulphur can be found as a trace element in coal and oil. During combustion processes, sulphur combines with oxygen to form sulphur dioxide (SO2). High concentrations of sulphur dioxide can result in breathing problems. Long-term exposure of SO2 can also cause cardiovascular diseases. 
Sulphur dioxide can react with ozone or hydrogen peroxide in the atmosphere, producing sulphur trioxide, which can dissolve in water, forming a dilute solution of sulphuric acid. When this strong acid reaches the surface by precipitation or dry deposition (“acid rain”), it can be damaging to organisms and objects. Due to the rigid emission reduction strategies in Europe, and in Hungary too, the SO2 emission has decreased significantly in the last decades. 
2- Ozone (O3)
Ozone in the troposphere forms from its precursor compounds during photochemical reactions. Ozone has several injurious effects both on human health, and plant functioning. Human exposure to ozone is associated with respiratory and cardiovascular symptoms.
Elevated ozone concentrations can be potentially harmful to agricultural and natural vegetation. growing-season averaged exposure can result in decreased productivity and crop yield.
 
3- Carbon monoxide (CO)
Carbon monoxide forms, when carbon in fuel is not burned completely. CO is a colorless, tasteless, odorless gas. It can enter the bloodstream through the lungs and formcar boxyhemoglobin. A high concentration of carboxyhemoglobin could be poisonous. 
covers a wide range of symptoms, depending on the severity of exposure, such as headache, dizziness, weakness, nausea, vomiting, disorientation, confusion, collapse, and coma. 

H.W: Write about another pollutant that you think has effects on human health and the environment.


Air Quality Index:
Air quality monitoring is important for human health and the environment, and is measured using several indicators that determine the degree of air purity. The Air Quality Index (AQI) is the most common for measuring air quality. An Air Quality Index (AQI), also known as an Air Pollution Index (API) or Pollution Standard Index (PSI), is an indicator used to inform the public about air quality. An AQI is a unit less value, often accompanied by a color and categorical label, summarizing the concentration of a single pollutant or multiple pollutants on a standardized scale. AQIs help communities understand the potential health impacts of current air quality conditions and take necessary precautions. By translating complex pollutant concentration data into a simple, understandable format, AQIs can empower individuals to make informed decisions about how to protect their health, such as curbing outdoor activities. This index is based on measuring major air pollutants:
· Particulate matter (PM10 and PM2.5) 
· Ground-level ozone (O3)
· Carbon monoxide (CO)
· Sulfur dioxide (SO2)
· Nitrogen dioxide (NO2)
· Ammonia (NH3) 
· Volatile organic compounds (VOC).

Benefits
· Warning citizens about the dangers of air pollution
· Reducing /avoiding outdoor physical activities
· Assist governments and environmental organizations in developing policies to reduce pollution.
· Reducing the impact of pollution contributes to supporting the economy by reducing pollution-related illnesses and easing the burden on health systems
· Take respiratory precautions by warning people of pollution levels, especially those with respiratory and heart illness. 

The World Health Organization (WHO) introduced new Global Air Quality Guidelines (AQGs) on September 22, 2021. The new version of AQGs was developed on the already available threshold limits that have been in place since 2005. The updated values provide clear evidence that poor air quality damages human health at even lower concentrations than were assumed previously.
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Table 1: WHO Global Air Quality Guidelines.

AQI Scales by Country:
Around the world, different countries use distinct scales to measure their air pollution standards and issue public health advisories according to them. Here is a summary of the AQI scales of a few countries:
1- US EPA
The Environmental Protection Agency (EPA) in the United States established an AQI scale that measures air pollution from 0 to 500. The scale is divisible into 6 categories, where the first category (0-50) represents good air quality and is colored green. The last category (301-500) indicates hazardous levels of air pollution, denoted by maroon color.
2- Australia
  the lowest AQI reading in Australia, with the best air quality. The scale is categorized into 6 six categories, where 0-33 represents the weakest pollutant concentration, and 200+ represents the highest.
	AQI
	Description
	 Color

	0-33
	Very Good
	Blue

	34-66
	Good 
	Green

	67-99
	Fair
	Yellow

	100-149
	Poor
	Orange

	150-200
	Very poor
	Purple

	200+
	Hazardous
	Red


3- India
Like the US, India also has an AQI scale of 0-500 and is divided into 6 categories.
	AQI Values 
	Health Risk Category
	Color

	0-50
	Good
	Deep green

	51-100
	Satisfactory
	Light green

	101-200
	Moderate
	Yellow

	201-300
	Poor
	Orange

	301-400
	Very Poor
	Red

	401-500
	Severe
	Maroon


4- Canada
Unlike many countries, Canada's AQI scale denotes emissions levels rather than their implications on public health. The Canadian Air Quality Health Index (AQHI) gives values from 0 to 10+ and is divisible into 4 four categories.
	AQHI Value
	Health Risk

	1-3
	Low

	4-6
	Moderate

	7-10
	High

	10+
	Very high


AQI SCALES COMPARISON BY COUNTRY
	Country
	Number of AQI Scale Categories  
	Number of Pollutants Measured
	National Standard

	US
	Six
	Five (Carbon monoxide, sulfur dioxide, nitrogen dioxide, ground-level ozone, PM) 
	NAAQS (National Ambient Air Quality Standards)

	Tasmania (Australia)
	Six
	Seven (carbon monoxide, nitrogen oxide, ozone, sulfur dioxide, lead, PM10, PM2.5)
	National Environment Protection (Ambient Air Quality) Measure (NEPM)

	India
	Six
	Eight (PM10, PM2.5, nitrogen dioxide, carbon monoxide, sulfur dioxide, lead, ozone, ammonia)
	National Air Monitoring Program (NAMP)

	Canada
	Four
	Six (carbon monoxide, sulfur dioxide, nitrogen dioxide, PM, ozone, hydrogen sulfide)
	Air Quality Health Index (AQHI) 
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