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Causes of Urban Air Pollution

Causes of Urban Air Pollution

What is urban air pollution?
= Human activities that release harmful substances into the atmosphere cause urban air pollution

= Pollutantsinthe aircan come from many sources and impact both human health and the
environment

= Common pollutantsinclude:
= Nitrogen oxides (NOx)
= Sulphur dioxide (SO3)
= Carbon monoxide (CO)
= Particulate matter (PM)
= Particulate matterrefers to tiny solid particles or liquid droplets in the air
= These particles can come from dust, soot, smoke, and vehicle emissions
= Particulate matter can be classified by size:
= PM2.5: fine particles with a diameter of 2.5 micrometres or smaller

= PMI10: larger particles with a diameter of 10 micrometres or smaller

Primary pollutants
= Primary pollutants are harmful substances that are:
= Directly emitted from a source
= Immediately active in the atmosphere

= They enterthe air through various activities like burning fossil fuels, industrial processes, or natural
events such as volcanic eruptions

Sources of primary pollutants
= Natural sources:
= Some air pollutants come from natural events that occur without human involvement
= Forest fires: release smoke, ash, and particulate matterinto the air
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= Dust storms: strong winds lift dust from dry areas, which spreads to cities

= Volcanic eruptions: these produce large amounts of SO, and ash
= Anthropogenic (human-made) sources:

= Many pollutantsinurban areas come from human activities, especially those involving the burning
of fuels

= Burning fossil fuels: emissions from vehicles, power plants, and factories produce NOx, SO,
CO,and PM

= Agricultural burning and deforestation: these release large quantities of smoke, dust, and
other pollutantsinto the atmosphere

= Construction sites and roads: create dust and PM from the movement of machinery and
vehicles

= Industrial processes: factories release pollutants like NOx and PM from smokestacks and
chemical processing

Common pollutants from urban activities

= The most common pollutantsinurban areas are usually linked to the combustion of fossil fuels

= Particulate matter (PM2.5 and PM10): tiny particles from exhaust fumes, industrial activities, and
construction dust

= CO:releasedby cars and industrial processes that burn fuels
= NOXx: produced by vehicle emissions and power plants

= SO, released mainly by burning coal and oil

Secondary pollutants

= Secondary pollutants are not emitted directly but form in the atmosphere when primary pollutants
react with other chemicals

= Tropospheric ozone (O3): forms when nitrogen oxides (NOx) react with sunlight

= |tisamajorcomponent of urban smog

Examples of urban air pollution

= Beijing, China: often experiences high levels of PM2.5, mainly due to coal burning for energy and
industrial activity

= LosAngeles, USA: struggles with ozone pollution due to a high number of vehicles and sunny weather,

which speeds up the reaction that forms ozone
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= The burning of crops, industrial activity, and vehicle emissions frequently cause severe air pollution in ,
New Delhi, India
Your notes
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Air Pollution Management Strategies V4

Your notes

Air Pollution Management Strategies

= Airpollution management strategies are designed to reduce harmful emissions and improve air
quality inurban areas

= These strategies focus on:
= Reducing the sources of pollution
= Promoting cleanertechnologies

= Encouraging sustainable urbanliving

Reducing the use of fossil fuels
= One of the most effective ways to manage urban air pollutionis to reduce the reliance on fossil fuels
= Thisincludes:
= Promoting the use of renewable energy sources like wind, solar, and hydro to power cities
= Improving public transport systems in cities to reduce carusage, e.g.
= Electric buses
= Efficient metro systems
= Creatinginfrastructure forcycling, e.g.
= Morecyclelanes
= Cycle-hire schemes

= Pedestrianising city centres

Emission zones and car restrictions

= Emissionzones are areas where only vehicles meeting certain environmental standards are allowed to
enter

= Low EmissionZones (LEZs) restrict high-polluting vehicles, reducing air pollutionin the city centre

= Forexample, London has an Ultra Low Emission Zone (ULEZ) where only vehicles meeting strict
emission standards can drive

= Some cities alsorestrict caruse on certain days or at peak times to decrease congestion and
emissions
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Catalytic converters /

= Catalytic converters are devices fitted to car exhaust systems that reduce harmful emissions Your notes

= They contain catalysts that speed up chemical reactions to convert pollutants like nitrogen oxides
and carbon monoxide into less harmful gases such as nitrogen and carbon dioxide

= |Inmany countries, itis compulsory for vehicles to have catalytic converters

CATALYST (PLATINUM, PALLADIUM
OR RHODIUM ON A HONEYCOMB)

GASES OUT:
CO,,N,,0,

GASES |IN:
CO,NO,0,

HONEYCOMB
STRUCTURE

#Fsavemyexams

Catalytic converters are designed to reduce the polluting gases produced in car exhausts

Growing trees and natural screens
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= Treesand greenspaces play animportant role in filtering pollutants from the air /

= Treescanreduce air pollution and improve air quality by: Your notes
= Absorbing carbon dioxide
= Trapping particulate matter

= Natural screens such as hedges, tree lines and green walls can also help reduce pollutants nearroads
and buildings

Green walls and greenroofs

= Greenwalls and greenroofs are covered with vegetation and canimprove air quality by filtering
pollutants

= Theyalso help regulate temperature, reducing the urban heatisland effect

o

Examiner Tips and Tricks

Rememberthat some strategies reduce pollution at the source (e.g. reducing fossil fuel use),
whereas others aim to manage the effects (e.g. planting trees). Although the first type is preferable,
itisnot possible for cities to remove all sources of air pollution, so a combined approachis required.

Page7of14

© 2015-2024 Save My Exams, Ltd. - Revision Notes, Topic Questions, Past Papers



https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

1, SaveMyExams

Head to www.savemyexams.com for more awesome resources

Acid Rain

Acid Rain Formation

= Acidrainrefersrainfall that has a pH lower than normal rainwater
= RegularrainhasapHbetween5and 5.5, meaningitis naturally slightly acidic

= Acidrainis more acidic, has a pH lower than 5, and is frequently the result of human activity

Chemical reactions leading to acid rain
= Nitrogen oxides (NOXx) and sulphur dioxide (SO5) are the main gases responsible for acid rain
= These gasesreact with water and oxygeninthe atmosphere to form nitric acid and sulfuric acid
Formation of nitric acid
= Nitrogen oxides are mainly produced from vehicle exhausts
= Thereactions are as follows:
= Nitrogen monoxide (NO) reacts with oxygen (O») to form nitrogen dioxide (NO»)
2NO + Oy — 2NO»
= The nitrogen dioxide thenreacts with water (H,O) and oxygenin the air to produce nitric acid (HNOz)
4NO37 + O3 +2H20 — 4HNO3
Formation of sulphuric acid
= Sulphurdioxide is produced by burning fossil fuels and reacts with waterin the atmosphere
= Thereactions are as follows:
= Sulphurdioxide (SO2) dissolvesinrainwater, producing sulphurous acid (HoSO3)
SO7+H0 — HS03
= The sulphurous acidis then oxidised by oxygenin the air to produce sulfuric acid (H,SO4)

2H2$O3+ Oz—» 2H2804

Types of deposition

= Wetdepositionrefers to acidic precipitation falling to Earthin the form of rain, snow, or fog
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= Sulphuric acid and nitric acid can also combine with ash and other particles presentin the air, forming ,

dry particles (i.e. acidic dust and gases)
Your notes
= Drydeposition occurs when these particles settle on surfaces, including vegetation, buildings,

cars and soil

SOIL ACIDIFICATION. CATIONS

'OF Ca, Mg AND K ARE LEACHED

BY ACIDS REDUCING SOIL :

FERTILITY AND LOWERING pH. ACIDIFICATION OF LAKES
VIA RUN-OFF AND
THROUGHFLOW., EXCESS
NITROGEN COMPOUNDS ALSO
CCAUSE EUTROPHICATION.

Causes of acid deposition

Acid RainImpacts

Impacts on ecology

Impacts on terrestrial habitats
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Acidic deposition from acid rain accelerates the leaching of essential nutrients from soil, such as /
calcium, magnesium and potassium
Your notes
= |Leaching of these nutrients reduces their availability for plants
= Thisleads to nutrient deficiencies
= Thisreduces plant growth and overall ecosystem productivity
Acidic rain canincrease soil toxicity
= This can occur by mobilising harmful metals like aluminium
= This damages plantroots and affects their ability to absorb water and nutrients
Acidrain causes direct damage to foliage
= Thisweakens trees, making them more vulnerable to disease and harsh weather
Coniferous forests, e.g. forests of pine or spruce trees, are sensitive to acid rain

= Thisis due to their shallow root systems and thin bark

= Acidrain also damages their foliage and inhibits nutrient absorption

\\ DIRECT LEAF
' DAMAGE

Acid rain directly affects plants by damaging the leaves and roots
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Impacts on freshwater habitats /
= Acidrain can make water bodies more acidic Your notes
= Thisis due to a processreferred to as solubilisation of aluminium
= Acidrain causes aluminium, whichis normally bound in the sail, to dissolve
= This allows the aluminium to enter nearby water bodies
= Thisaluminium is toxic to aquatic life, such as fish and freshwater invertebrates
= Fish gills can become coated with aluminium
= This makes it harder for themto breathe
= Someinvertebrates with exoskeletons may have difficulty maintaining their protective shells
= Theyrely on calcium to build and maintain their hard outer shells

= Whenacidrainincreases the acidity of water, it reduces the availability of calcium and other
minerals that these organisms need

= This makesit harder forthem to properly develop or maintain their exoskeletons

Impacts on buildings and infrastructure

Corrosion of construction materials
= Acidrain erodes materials like marble, limestone, steel, and paint used in buildings and monuments
= Marble and limestone both contain calcium carbonate (CaCOs)

= The calcium carbonate reacts with sulphuric acid or nitric acid, causing stonework to corrode and
weaken

= Forexample, the TajMahal inIndia, made of marble, has shown signs of erosion and discolouration
due toacidrain

= Acidrainhasalso had animpact on historical statues and structures, such as those in Rome and
Greece
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SURFACE BECOMES

Q WEAK AND CRUMBLES
w STRUCTURE
‘ ( CORRODES

AND RUSTS

[ 1

The impact of acid rain can be seen on buildings, statues and metallic structures, particularly in polluted
cities

Impacts on human health

Respiratory issues
= Acidrain doesnotdirectly harm humans
= However, nitrate and sulphate particles from acid rain can cause respiratory problems
= PM2.5 particles (tiny air pollutants) from acid rain can enter the lungs
= Thisleadsto:
= Tissue damage
= Lunginflammation
= Anincreasedrisk of conditions such as asthma and bronchitis

= Asaresult, areas with heavy industrial activity, such as parts of China and Eastern Europe,
experience greaterrespiratory health risks

Acid Rain Management Strategies
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= There are three main levels of pollution management strategies:

1. Changing human activity

2.Regulating and reducing quantities of pollutants released at the point of emission

3. Cleaning up the pollutants and restoring the ecosystem after pollution has occurred

IMPACT

STAGE OF POLLUTANT

LEVELS OF POLLUTION MANAGEMENT

PRODUCING

POLLUTANT

HUMAN ACTIVITY

ALTERING HUMAN ACTIVITY

MOST FUNDAMENTAL LEVEL OF POLLUTION
MANAGEMENT — CHANGING HUMAN ACTIVITY
THAT LEADS TO PRODUCTION OF POLLUTANT
BY PROMOTING ALTERNATIVE TECHNOLOGIES,

| LIFESTYLES AND VALUES THROUGH:

« CAMPAIGNS, EDUCATION AND COMMUNITY
GROUPS,

e GOVERNMENTAL LEGISLATION,

» ECONOMIC INCENTIVES/DISINCENTIVES

RELEASE OF

POLLUTANT INTO K—]

ENVIRONMENT

CONTROLLING RELEASE OF POLLUTANT

WHERE ACTIVITY OR PRODUCTION CANNOT

BE COMPLETELY STOPPED, STRATEGIES CAN

BE APPLIED AT THE LEVEL OF REGULATING

THE RELEASE OF POLLUTANTS BY:

* LEGISLATING AND REGULATING STANDARDS
OF EMISSION,

* DEVELOPING AND APPLYING TECHNOLOGIES
FOR EXTRACTING POLLUTANT FROM
EMISSIONS

IMPACT OF

POLLUTANT ON K——

ECOSYSTEMS

CLEAN-UP AND RESTORATION
OF DAMAGED SYSTEMS
WHERE BOTH LEVELS 1 & 2 OF MANAGEMENT
HAVE FAILED, STRATEGIES MAY BE
INTRODUCED TO RECOVER DAMAGED
ECOSYSTEMS BY:
* EXTRACTING AND REMOVING POLLUTANT
FROM ECOSYSTEM,
e REPLANTING AND RESTOCKING LOST OR
DEPLETED POPULATIONS AND COMMUNITIES

The main strategies for managing the impacts of pollution
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= Theselevels canalso be applied to acid rain management strategies /

= Acidrainrequires effective pollution management strategies to mitigate its harmful effects on the Your notes
environment and human health

1. Altering human activity
= Reducing the consumption of fossil fuels is a key strategy to minimise acid rain

= Encourage the use of alternative energy sources, such as renewable energy, can significantly
reduce emissions of sulphur dioxide and nitrogen oxides

= International agreements and national governments play avital role in:
= Promoting sustainable practices
= Supporting the development of clean technologies

= | obbying foremissionsreductions

2. Regulating and monitoring pollutant release

= Government regulations and monitoring systems are essential to control and reduce the release of
pollutants that contribute to acid rain

= Coal-burning power plants and vehicles are major sources of sulphur dioxide and nitrogen oxide
emissions

= |nstalling pollution control devices such as scrubbers and catalytic converters can effectively
remove these pollutants from emissions

3. Clean-up and restoration measures
= |nareas heavily affected by acid rain, certain strategies may be used to mitigate the damage caused

= Forexample, spreading ground limestone or lime in acidified lakes andrivers can neutralise
acidity andrestore the water's pH balance

= Restoring damaged ecosystems can also be achieved throughre-colonisation efforts, such as
planting acid-tolerant vegetation

= Thiscanhelprestore ecological balance to these damaged ecosystems
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